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AHHOTaIUI

Juctumnnuna «YcTpoiicTBa cBepxBbICOKOM YacToThl (CBY) W aHTEHHBI» BXOJUT B
00pa3oBaTeNbHYI0 MPOrPaMMYy BBICIIETO OOpa30BaHHWS TIO0 HAIMPABJICHHUIO TOJITOTOBKH/
cnermanbHoct  11.05.01 «PagnosnekTpoHHBIE CHCTEMBI M KOMIUIEKCHD) HaNpaBIEHHOCTU
«PaanosneKTpoHHbIE CUCTEMBI TiepeAaun uHbopmarumy. JuciuminHa peanusyeTcs kadeapoi
«Ne21y.

JucuunnuHa HaueneHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIEIYIOMIMX KOMIIETEHLUHI!

VYK-1 «CnocobeH ocyuiecTBIsATh KPUTUYECKMH aHaiau3 MPOOJEeMHBIX CHUTyalud Ha
OCHOBE CUCTEMHOI'0 II0JIX0/1a, BbIpA0AThIBaTh CTPATETUIO AEUCTBUI»

OIIK-1 «CnocoGeH npeacTaBUTh aJIcKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUI HAyYHYIO
KapTUHY MHUpPAa Ha OCHOBE 3HAHUS OCHOBHBIX IIOJIOKEHUH, 3aKOHOB U METOJOB €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKN

OIIK-2 «Crnoco0eH BBISABISATh €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOIeM, BO3ZHUKAIOIIUX
B Xole IMpodeccHOHAbHON JAEATeIbHOCTH, W MPHUMEHSTh COOTBETCTBYIOLIUN (DU3HKO-
MaTeMaTHYECKHUI anmapar i uX popMann3amnuu, aHalu3a U IPUHATUS PEIICHUSD)

OIIK-3 «CmocobeH K JOTHYECKOMY MBIINIJICHUI0, OOOOIIEHUIO, MPOTHO3MPOBAHUIO,
IIOCTaHOBKE MCCIIE0BATEIbCKUX 3aJa4 U BHIOOPY IMyTEH UX JOCTUKEHMSI, OCBOEHUIO padOThl Ha
COBPEMEHHOM HM3MEPHUTEIbHOM, JUArHOCTUYECKOM W TEXHOJOTMYEeCKOM 000pyIOBaHUU,
UCIOJB3YEMOM Il  PEIIEHUS pa3iIMYHbIX HAy4YHO-TEXHHYECKUMX 3a7ad B  obnactu
PaZMOdJIEKTPOHHON TEXHUKU U HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHID»

OIIK-5 «Cnoco0GeH BBINOJIHATH  ONBITHO-KOHCTPYKTOPCKHE PpabOTBl € y4ETOM
TpeOOBaHUII HOPMATHBHBIX JOKYMEHTOB B O0JIacTH pPaJMOdJIEKTPOHHOM TEXHUKU U
UH(GOPMAIIMOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOT U

OIIK-6 «CrocoOeH yuYWThIBaTh CYIIECTBYIOIIME U TEPCICKTUBHBIE TEXHOJIOTHH
IIPOM3BOJICTBA PAJUO3IEKTPOHHON annapaTypbl IpU BHIIOIHEHUH HAy4YHO-UCCIIEA0BATENbCKON U
OTIBITHO-KOHCTPYKTOPCKHUX paboT»

OIIK-7 «CriocobeH pemiath CTaHAAPTHBIE 337aud MPO(ECCHOHANBHON JESITETHHOCTH C
MIPUMEHEHUEM COBPEMEHHBIX METOJ/IOB HCCIeIOBaHUS U WH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI»

OIIK-8 «CnocobeH HCIoNb30BaTh COBPEMEHHBIC MPOTPAMMHBIC M MHCTPYMEHTAJIbHBIE
CpelICTBa KOMIBIOTEPHOIO MOJEIMPOBAHUS JJIS PELIEHUS Pa3INYHBIX MCCIET0BATENbCKUX U
npohecCHOHANBHBIX 3a7au»

ConepxaHue AMCLUMIUIMHBI OXBAaTbIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MapaMeTpamu
nepenaronmx 1 npueMubix anteHH CBY nuana3ona. B nucrumuinnae paccMaTpuBaroOTCsl IPUHIIAT
JENCTBUS,, TE€OMETPUUYECKUE M DJIEKTPUUECKHE XapaKTEPUCTHUKU pPa3IMUYHBIX THUIIOB AHTEHH:
BUOPATOPHBIX, LIENIEBBIX, PYTIOPHBIX, TUH30BBIX, 3€PKaJIbHBIX, a TAK)KE HAMpaBICHHbIE CBONCTBA
cucteMbl u3nydareneid. [IpuBoastcs cBeneHust 00 OCHOBHBIX YCTPOWMCTBaX (MAEPHOTO TPAKTa
CBY pauama3oHa: JenUTENsIX MOIIHOCTH, HAIPAaBJICHHBIX OTBETBUTENSAX, BpalIAOIINXCS
COUWIEHEHHUSX, AHTEHHBIX NIEPEKIIIOUaTeNAX U JIp.

[IpenogaBanue JUCHMIUIMHBI TpeayCMaTpUBAET cienyiomme (OpMbl OpraHU3aIUuN
y4e0HOT0 Tporiecca: JISKINUH, JTab0paTOpHbIe paObOThI, MPAKTUICCKUE 3aHSATHUS, CAMOCTOSTEIIbHAS
paboTa cTyieHTa, KOHCYJIbTAIlHH.

[IporpamMMoii AUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOUME BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAS aTTecTals B popMe IK3aMeHa.

OO0mast TpyJ0eMKOCTh OCBOEHUS JHCIUILIMHBI COCTaBIseT S5 3aueTHBIX enuHuil, 180
YacoB.

SI3bIK 00yUYEHHUS 110 AUCIUTUIMHE «PYCCKUH »



1. IlepeudeHb mIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUILIIMHE

1.1. [enu npenogaBaHust JUCUUIUIHHBI

[enpto mpenogaBaHusi ITUCUUIUIMHBI « YCTpoicTBa cBepxBbIcOKOM dacToThl (CBY) n
AQHTEHHBD» ABIsAETCS.  (OpMHpPOBaHHE NPO(PECCHOHANBHOM MOATOTOBKU CIELUAINUCTOB IO
Hanpaienuto 11.05.01 -  «PagmosnexTpoHHBIE CHUCTEMBI W KOMIUIEKCH» B OOJIACTH
COBPEMEHHBIX aHTEHH U ycTpoiicTB CBY ; 03HaKoMJEHHE ¢ KPYroM MpoOJieM, CTOSIINX Mepes
pa3paboTyMKaMi aHTEHHO-(DUIEPHBIX CHCTEM HA3eMHBIX M OOPTOBBIX PaJIMOJIOKALMOHHBIX
CTaHLMM; MOJy4YEHHE IPAKTUUYECKUX HABBIKOB II0 3KCIEPUMEHTAJIBHOMY HCCIIEJOBAHUIO U
HacTpoiike aHTeHH U ycrpoiictB CBY; IIOJJy4eHUE HABBIKOB II0 pacyery U
aBTOMATU3MPOBAHHOMY pacdeTy aHTeHH U ycTpoicTB CBY m yMmMeHue Mx HCIOJB30BaHUA IpU
TEXHUYECKOM OOCIIyKUBaHUHM U HACTPOIKE paJuOTEXHUUYECKUX YCTPOUCTB U CUCTEM , B HAYUHO-
UCCIICIOBATENIbCKOW M IPOM3BOJCTBEHHON JESATEIbHOCTM B  00JacTAX JIOKALMOHHOTIO,
HABUTALIMOHHOTO U CBA3HOI'O HA3HAYEHMUS..

1.2. JlucuuruiiHa BXOJUT B COCTaB 00s3aTelbHOI 4acTH 00pa30BaTeIbHOM MPOrpaMMBI
BhIcIIeTo oOpasoBanus (nanee — OI1 BO).

1.3. IlepeueHsb miaaHUpyEeMbIX pe3yJIbTaTOB O0YUYEHHS M0 AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMH pe3yibratamu ocBoenus: OIT BO.

B pesynbrare u3ydeHus AUCHUILUIMHBI OOyYaroIUics NOJDKEH 00JIafaTh ClEAYIOIIMMU
KOMIETEHIMSIMU WM UX yacTsMU. KoMneTeHMu 1 MHAUKATOPbl X JOCTH)KEHUS IIPUBEJICHBI B
tabmure 1.

Tabauna 1 — [lepedyeHb KOMIETEHIMH ¥ UHAMKATOPOB UX JIOCTHKEHUS

Karer opuia (rpynna) KO,Z[ 1 HAMUMCHOBAHUC KOI[ U HAMMCHOBAHUC MHUKATOpPA
KOMIICTCHIIMU KOMIICTCHIIMU JOCTHIXKCHHSA KOMIICTCHIIMHN

VK-1 Cnocoben
OCYILECTBIIATH
KPUTUYECKHUI aHAU3
YHuBepcanbHbIE POOJIEMHBIX
KOMITETCHITUI CUTyalluii Ha OCHOBE
CHCTEMHOTO ITOJIX0/1a,
BEIpa0aThIBATh
CTPATEruI0 NEUCTBUI

VK-1.3.1 35aTh METOJBI CHCTEMHOT'O B
KPUTHYECKOTO aHAJIN3a; METOIMKH
pa3pabOTKu CTpaTeTuu JEHCTBUN JIst
BBISIBJICHHS M PEIICHUS TIPOOJIEMHOM
CUTyalluu

OIIK-1 Cnocoben
MPEJICTAaBUTh
aZICKBaTHYO
COBPEMEHHOMY
YPOBHIO 3HAHUI OIIK-1.B.1 BnageTs HaBbIKaMU
O6menpodeccroHanbHbIE | HAYYHYIO KapTHHY WCIIOJIH30BaHUS 3HAHUHN (QU3UKU U
KOMTIETEHITHH MHUpPa Ha OCHOBE MaTEMaTHKH MPU PEUICHUH MPAKTUIECKUX
3HAHUS OCHOBHBIX 3aaq

MOJIO’KEHUH, 3aKOHOB
U METOJIOB
€CTECTBEHHBIX HAyK U
MaTEeMaTHKU

OIIK-2 Cnocoben
BBIABIIATH
€CTECTBEHHOHAYYHYO
CYIIHOCTB MPo0JIeEM,
BO3HUKAIOMIIUX B XO01€
npodeccCuoHaIbHON
JACATCIIbPHOCTH, U
PUMEHSTh
COOTBETCTBYIOLIUI

O6menpodeccronanbHbIe
KOMITCTCHIIHH

OIIK-2.3.1 3HaTh COBPEMEHHOE COCTOSIHUE
obnacTv pohecCHOHANBHON IEATETLHOCTH




¢buzuko-
MaTeMaTH4ecKuil
ammapar i ux
dbopmanuzanmm,
aHaJM3a v MPUHATHUS
peuIieHus

O6menpodeccruonanbHbIE
KOMIIETCHITHH

OIIK-3 CnocobeH k
JIOTUYECKOMY
MBIIICHUIO,
000011IeHHIO,
MIPOTHO3HPOBAHHUIO,
MMOCTAaHOBKE
HCCJICI0BATEIbCKUX
3aJa4 u BBIOOPY
IyTeN UX
JIOCTYOKCHHUS,
OCBOEHHIO pabOThI Ha
COBPEMEHHOM
HU3MEPUTEILHOM,
JUAarHOCTHYECKOM U
TEXHOJIOTHYECKOM
000pyaOBaHUH,
UCTIOJTBE3YEMOM JISI
pEIICHUs Pa3IMYHBIX
HAyYHO-TEXHHUCCKHX
3a7a4 B 00J1acTH
Paarod’IEKTPOHHOM
TEXHHMKH H
MH(GOPMaLMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

OIIK-3.3.1 3HaTh METO/IBI pelIeHUs 3a/1a4
aHaJIM3a U pacuera XapaKTEepPUCTUK
PaJIMORIIEKTPOHHBIX CUCTEM H YCTPOMCTB C
MPUMEHEHUEM COBPEMEHHBIX CPEJCTB
HU3MEPEHUS ¥ MMPOCKTHPOBAHUS

Oo6memnpodeccrnoHabHbIE
KOMITETEHITHH

OIIK-5 Cnocoben
BBITIOJTHATH OIBITHO-
KOHCTPYKTOPCKHE
paboThI ¢ yueToM
TpeboBaHuUit
HOPMATUBHBIX
JIOKYMEHTOB B
obnactu
PaZMoOdIEKTPOHHOMN
TEXHHUKHU H
UH(POPMALIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

OIIK-5.3.1 3HaTH OCHOBHBIE METOBI
MIPOEKTUPOBAHUS, UCCIICIOBAHUS U
AKCIUTyaTalluy CIEIHaTbHBIX
PAIMOTEXHUYECKUX CUCTEM

Oo6memnpodeccroHanbHbIE
KOMITCTCHITHH

OIIK-6 Cniocoben
YUYHUTHIBATh
CYILIECTBYIOIINE U
MEePCIEKTUBHbBIC
TEXHOJIOTHH
MIPOU3BOJCTBA
Paarod’IEKTPOHHOM
anmaparypsl pu

OIIK-6.3.1 3HaTh COBpEMEHHBIE TCHICHIIUU
Pa3BUTHA JIEKTPOHUKH, U3MEPUTEIILHOU U
BBIUMCIUTEIIFHON TEXHUKH,
MH(POPMALIMOHHBIX TEXHOJIOTHI




BBITIOJTHCHUH HAYYHO-
UCCIICIOBATEIILCKOW U
OIIBITHO-
KOHCTPYKTOPCKHUX
pabot

OIIK-7 Cnocoben
peliaTh CTaHAapTHBIE
3a1aun
npodeccuoHaIbHON
JESITEIIbHOCTH C
O6menpodeccruoHanbHbIE | TPUMEHEHUEM
KOMIIETEHITHH COBpPEMEHHBIX
METOJIOB
HCCJICIOBaHUS U
MH(GOPMaLMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI1

OIIK-7.Y.1 ymeTh pemiaTth 3a1a4u
00pabOTKH JaHHBIX C TIOMOIIBIO
COBPEMEHHBIX CPEJICTB aBTOMAaTU3aLIUN

OIIK-8 Cnocoben
UCIIOJIb30BaTh
COBpPEMEHHBIC
IPOrpaMMHBIE U
WHCTPYMEHTAJIbHbBIC
O6menpodeccroHanbHbBIE | CPEACTBA OIIK-8.3.1 3HaTh COBPEMEHHOE COCTOSIHUE
KOMITETCHIIUH KOMITBIOTEPHOTO obnactu nmpodeccuoHAIBLHOM e TETBHOCTH
MOJIETTUPOBAHUS TS
pEIIeHUs Pa3IUYHbBIX
WCCJIE0BATEIbCKUX U
npodeccrnoHaTbHBIX
3aja4

2. Mecto nucuurinHbl B cTpyktype OIT
JuctuminHa MOKeT 0a3UpOBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIONUMUCS
MIPU U3YYSHHUH CIEYIONINX AUCIUILINH:
— « DIEeKTpOJUHAMUKA U pAaCIPOCTPAHEHUE PATUOBOIIHY»

3HaHI/ISI, HOJ'Iy‘-IeHHI)Ie HpI/I H3yquI/IH MaTepI/Ia.na }IaHHOfI JOUCHUIIJINHBI, HUMCHOT KakK
CaMOCTOSITENIbHOE 3HAUCHHUE, TaK U UCIIONIB3YIOTCS MPH U3YUYEHUH IPYTUX AUCIUILINH:
— VYecrpoiictea [HOC,

3. O0BeM U TPYJIOEMKOCTD JTUCITUTUTAHBI
Jlannapie 06 o0meM oO0beMe MUCIUIUIMHBI, TPYJAOEMKOCTH OTIENIBbHBIX BUAOB Y4EOHOM
paboTHI IO TUCITUTUTHHE (M pacipeie]ICHHE dTOW TPYIOEMKOCTH IO CeMeCTpaM) MPeICTAaBICHBI B
TaodmuIe 2.

Ta6mmia 2 — O0beM U TPYJI0EMKOCTh JUCITUTITUHBI

TpynoemkocTs o

Bun yuebHoit paboThl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKkocma OuCUUNIUHbL, 5/ 180 5/ 180

3E/ (1ac)

Ayoumopnbie 3anamus, BCETO 4ac. 68 68




B TOM YHCJIE:
nexruu (JI), (gac) 34 34
npakTuyeckue/cemurapckue 3anarus  (I13),

(dac)

nabopartopusie pabotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36

CamocmoamenvHas paboma, Bcero (dac) 76 76

Buo npomescymounoit ammecmayuu. 3auer,

mudd. 3auger, sx3amen (3auer, Hudd. 3auq, OK3. OK3.

DK3.%%*)

**k
IIpumeuanue: kaHaUAATCKHIl SK3aMeH

4. ConepskaHuE TUCHUTUTMHBI
4.1. Pacnpepnenenue TpyA0€MKOCTH TUCIUILIAHEI TIO pa3/iejiaM ¥ BUIaM 3aHITHIM.
Paznensbl, TeMbl AUCUUILTHHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabIuUIE 3.

Tabauna 3 — Pa3nensl, TeMbl AUCUUIIINHBL, X TPYAOEMKOCTh

Pa3gensl, TeMBI TUCIHMIIITHHEI Jleknuu I13 (C3) JIP KII CPC
(gac) (gac) (uac) (uac) (uac)
Cemectp 6
. Paznen 1. [Ipunuumnst 3 4 7
¢bynkumronuposanus ycrpoiicts CBU
1 aHTECHH

Tewma 1.1.Haznauenue u posib
aHTEHHO-(PUICPHBIX YCTPOUCTB B
PaIMOTEXHUYECKUX CUCTEMAX;
Tewma 1.2.Knaccudukanus muHun
nepeaayu;

Tema 1.3.OcHOBHBIE 2JIEKTPUYECKHUE
XapaKTEePUCTUKU JTUHUM TIepeIayn;
Tema 1.4.Pe>xMBI BOJIH B TUHHSIX
nepeaayu;

Tema 1.5.001mue MeTonbl
COTJIaCOBAHUs C HArpy3KOM

Paznen 2. . CummeTpUyHBINA BUOpaTOp B 3 4 7
CBOOOTHOM MPOCTPAHCTBE

Tema 2.1. Pacnipenenenue Toka u
3apsijia Ha TOHKOM BHOpartope

Tewma 2.2. [Tone n3nyyenus
CUMMETPHUYHOr0 BHOpaTopa B
JaTbHEN 30HE

Tema 2.3.XapakTepuCTUKN U3ITyUEHHUS
CUMMETPHUYIHOTO BHOpaTopa

Tewma 2.4. CummeTpupyroume
yCTpOICTBA

Pasnen 3. HanpaBieHHbIe CBOKICTBA 6 4 7
CHUCTEMBI M3JTydaTesneit
Tema 3.1. Ilone n3mydeHus: CUCTEMBI
n3nyyarenei. Teopema




TIEPEMHOKEHHUSI.

Tewma 3.2. [IpuHuun kayanus Jiy4ya B
HEIIOABYDKHOU TUHENHON CHUCTEME
Tewma 3.3. HanpaBieHHbIe CBOMCTBA
AHTEHHOM PELIETKH C OCEBBIM
U3JTydeHreM (aHTEHHA «BOJHOBOM
KaHay)

Tewma 3.4. KomruiekcHbIE BXOJHBIE
COIPOTHUBIIEHUS] CUCTEMbI BUOPATOPOB

Paznen 4. llleneBbie u3nydaTenu
Tema 4.1. [IpuHUMIT TBOMCTBEHHOCTH
U €ro IPUMEHUMOCTD B TEOPUHU
IIEJIEBBIX AHTCHH.

Tema 4.2. lllenu B BoJHOBOIE

Pazzmen 5. OCHOBBI TEOpUU
anepTypHbIX aHTEHH

Tema 5.1. . Tlose uznyuenus
IIJIOCKOM anepTypsl IPOU3BOIBLHON
(hopmpbI.

Tema 5.2. BnusitHue aMIiuTy JHOTO U
(hazoBoro pacrpeneiacHus Ha
JyarpamMmy HalpaBJIEHHOCTH.
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Pasnen 6. BomHOBOIHBIC U3TyYaTeNn
U PYTIOpPHBIE AaHTEHHBI

Tema 6.1. U3nydeHue u3 OTKpbITOrO
KOHIIA MPSIMOYTOJIBHOTO M KPYTJIOTO
BOJIHOBO/IA.

Tema 6.2. OCHOBHBIE THIIbI
ANEKTPOMArHUTHBIX PYTIOPOB

Pasnen 7. JIuH30BBIC aHTEHHEI

Tema 7.1. VYckopstoiue
METAINYCCKHUE JIMH3EI

Tema 7.2. JIludnexkTpudyeckue
JINH30BBIC AHTCHHEI

Pasnen 8. 3epKajibHbIE aHTCHHBI

Tema 8.1. Omnpenenenue mojs B
packpbiBe U TONS U3IYy4YEHUS
1apaboJIONIHOTO 3epKaa.

Tema 8.2. KoaddunmeHt ycuneHus
(KY) wu  onrtumansHbli  yron
packpbiBa mapaboona.

Tewma 8.3. JIByx3epKajabHble AHTCHHBI

Paznen 9..2neMeHTHI PpuIepHOTO
TpakTa

Tema 9.1.T-o0pa3Hble nenuTEIN
MOIIHOCTH (TPOHHUKH).

Tema 9.2. BomHOBOIHBIE MOCTEI.
Tema 9.3. AuTeHHbIH
NEPEKIII0YaTENb Ha MIETEBbIX MOCTAX

14

Hroro B CCMCCTpC:

34

34

76




Uroro:

34 34 17 76

4.2. CopaepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
ConeprkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B TaOnuIle 4.

Ta6mmia 4 — Conepxanue pa3aesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pasgena

Haspanue u COACPKaHUC PA3aCJIOB U TCM JICKIITMOHHBIX 3aHATUH

Pa3pen 1.

[Tpunnumne! pyaknronupoBanus yctpoicts CBY u anTeHH

Tema 1.1.Ha3nauenue u poiib aHTEHHO-(DUICPHBIX YCTPOWCTB B
PaAMOTEXHUYECKUX CUCTEMAX;

Tema 1.2.Knaccudukanuus nunuii nepenauu;

Tema 1.3.0CHOBHBIE DJJICKTPUYECKUE XApPAKTEPUCTUKH  JIMHUH
nepenayy;

Tema 1.4.PesxuMbl BOJIH B JIMHUSX NIEpEayu;

Tema 1.5.001mue MeTOIbl COTIACOBAHUS C HATPY3KOM

Pazpnen 2.

CumMMeTpHuuHbIi BUOpaTOp B CBOOOTHOM MPOCTPAHCTBE

Tema 2.1. Pacnipenienienre Toka u 3apsija Ha TOHKOM BHOpaTope

Tema 2.2. Ilose m3nydeHHss CHUMMETPUYHOTO BHOpaTopa B JajbHEH
30HE

Tewma 2.3.XapakTepUCTUKH U3ITYyUYEHUSI CHMMETPUYHOTO BUOpaTopa
Tewma 2.4. CuMmMeTpupyIoume ycTpoiicTsa

Pa3pnen 3.

HamnpagneHHble CBOMCTBA CUCTEMBI U3JTydaTenen

Tema 3.1. Ilone n3myudeHus: CUCTEMBI U3TydaTeeH.

Teopema nepeMHOXKEHUS.

Tema 3.2. IlpuHuun kadaHusi Jiydya B HENOJBUKHOW JIMHEHHOU
cucreMe

Tema 3.3. HampaBieHHblE CBONCTBAa aHTEHHOH PEHIETKH C OCEBBIM
M3IlydeHHeM (aHTCHHA «BOJTHOBOM KaHA»)

Tema 2.4. KommiekcHble BXOJHBIE CONPOTHBIEHUS CHUCTEMBI
BUOPaTOPOB

Paznen 4.

[I{eneBble n3ydarenu

Tema 4.1. [IpuHIUT TBOWCTBEHHOCTH M €T0 MPUMEHHUMOCTh B TEOPUU
IICJICBLIX AaHTCHH.

Tema 4.2. [llenu B BoJHOBOAC

Pazpnen 5.

OCHOBBI TEOPUH ANIEPTYPHBIX AHTEHH

Tema 5.1. Ilone wu3nydeHHs IUIOCKOM amepTypbl IPOU3BOIBHON
(hOpMBL.

Tema 5.2. BausHue amMIuIMTyIHOTO M (Da30BOro pacmpeaesieHds Ha
JyarpaMmy HalpaBJIEHHOCTH.

Pazgen 6.

BonHOBOAHBIE U3TyYaTenu U pPyNOPHbIE AaHTEHHBI

Tema 6.1 HM3nydyeHne u3 OTKpBITOrO KOHIA MPSMOYTOJIBHOTO U
KpYTJIOTO BOJIHOBO/A.

Tema 6.2. OCHOBHBIE TUIIBI 3JIEKTPOMAarHUTHBIX PYIIOPOB

Paznen 7.

JIMH30BBIE AHTEHHBI
Tema 7.1. Yckopsmonme METALTMYECKNE JTUH3BI
Tema 7.2. JINANEKTPUYECKHUE JINH30BbIE AHTEHHBI

Pa3nen 8.

3epKajibHbI€ AaHTCHHBI

Tema 8.1. OmnpeneneHue mnojs B packpblBE M OIS H3IyYEHUS
apaboJIOMTHOTO 3epKaa.

Tema 8.2. Koaddunument ycunenus (KY) u onTumanbHbIA yroin
packpbIBa nmapabosonja.




Tewma 8.3. /IByx3epKaibHbIe aHTCHHBI

Paznen 9. DneMeHTh! GUAECPHOTO TPaKTa
Tewma 9.1.T-o0pa3Hble AETUTETN MOIITHOCTH (TPOMHUKH).

Tema 9.2. BoTHOBOIHBIE MOCTEHI.

Tema 9.3. AHTEHHBIN NEPEKITIOYATENb Ha MIEJIEBBIX MOCTAX

4.3. Tlpaktrueckue (CEeMHUHAPCKHUE) 3aHATHS

TeMbl paKTHUECKUX 3aHATHHA U UX TPYJTOEMKOCTh IIPUBEICHBI B TAOIUIIE 5.

Ta6mmma 5 — [IpakTrdeckue 3aHITHS U UX TPYJIOEMKOCTh

Ne
No TeMbl MPaKTUYECKUX . | TpynoemkocTs, |pa3aena
. @DOopMBI TPAKTUIECKHUX 3aHATUH
/1 3aHATHI (dac) JUCLIHAIT
JIMHBI
Y4eOHbIM MJIaHOM HE MPEyCMOTPEHO
Bcero
4.4. JlabGopaTopHbIE 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTb IPUBEACHBI B Ta0MIIE 6.
Tabnuua 6 — JIabopaTtopHbIe 3aHATHS U UX TPYIOEMKOCTb
Ne T
2 O0EMKOCTb
HaumenoBaHue 1ab0paTopHbIX paboT pyA > | Nepaznena
/1 (1ac) JACITUATITUHBI
Cemectp 6
1 | HUccnenoBanne aHTEHHBI THTIA «BOJIHOBOW KaHAID» 4 3
2 | UccnenoBanue MUIMHIAPUYECKON CIIMPAIbHON aHTEHHBI 2
3 | CormacoBaHue BOJHOBOJIA C HATPY3KOH 4 1
4 | UccnenoBaHue pynopHbIX aHTEHH C KOPPEKTUPYIOIIUMHU 4 6,7
nuH3amu. Yacts 1.
5 | UccnenoBanue pynopHbIX aHTEHH ¢ KOPPEKTUPYIOIKUMU 4 6,7
nuH3amu. Yacts 2.
6 | MccrnenoBanue 3epKaabHBIX AHTCHH 4
7 | UccnenoBaHre BOJIHOBOIHO-IIEIEBBIX aHTEHH 4
8 | MccnenoBaHune 4eThIpeX MIICUYHBIX BOJIHOBOIHBIX
HJIEMEHTOB aHTEHHBIX Nepekouarteneid. Yacts 1.
9 | UccnenoBaHne YeTHIPEX TUICIHBIX BOJTHOBOIHBIX 2 9
HJIEMEHTOB AHTEHHBIX Nepekouateneid. YacTs 2.
Bcero: | 34

4.5. KypcoBoe npoekTupoBaHUe/ BHIIOTHEHHE KYPCOBOM pabOThHI

Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs

Bunbl camocTosATenbHON pabOThI U €€ TPYJ0EMKOCTh IPUBEIEHBI B TabuIie 7.




Tabnuna 7 — Bunbel camocToaTeabHON paboThl U €€ TPYJ0EMKOCTh

o Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh
qac qac
1 2 3
W3ydeHne TeopeTHIecKoro MmaTepuania 61 61

quciuminiel (TO)

Kypcosoe npoextuposanue (KII, KP)

Pacuerno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka K TeKyLieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)

Jowmamnnee 3aganue ([13)

KonTponbubie pabotel 3a0uHUKOB (KP3)

[ToaroroBka kK mpOMeKyTOYHON
5 5
arrectaruu (I1A)

Bcero: 76 76

5. Ilepeuenp yueOHO-METOIUYECKOTO 00CCTICUCHHMSI

JUISL CAMOCTOSTENIEHON PabOThl 00yUYaIOMIMXCS 110 TUCIUIUTHHE (MO/YIIIO)
Y4eOHO-MeTOIUYECKUE MaTepHUasbl ISl CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B

. /-11.

6. IlepedeHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN

[lepeuenpb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBEEH B Tabuule 8.
Tabnuua 8— [lepeueHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUH

Mudp bubnuorpaduueckas cceiika / URL ampec KomuyecTBo
9K3EMILISPOB B
OubIMoTeKe
(xpome
ANEKTPOHHBIX
9K3EMILISPOB)
621.396.67 Kpsiuko, A. @. AHTEHHBI U yCTPOHCTBA CBEPXBBICOKUX 20
K 85 gacToT: yueb. mocodue / A. @. Kpsuxko, JI. A. denopoBa—
CII6.: 'YAIL 2017. — 238 c.
621.396.67 denopona, JI. A. @33 Pacyer 1 mpoeKTUPOBaHUE 5
@ 33 ABUAIIMOHHBIX aHTEHH CBEPXBBICOKUX YaCTOT: y4eO.
nocobue / JI. A. @enoposa, H. A. I'mankwmii, b. A. Arokos.

—CII6.: I'VAIL 2019. — 145 c. DJIEKTpOHHASA
https://Ims.guap.ru/new/pluginfile.php/122487/mod_resour BEpPCHSI
ce/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1
%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D
0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%

D1%8E%D0%BA%D0%BE%D0%B22019.pdf
BBK 32 848 Bockpecenckuit /.U, 'octioxun B.JI., Makcumos B.M., | 30
A T2 [Tonomapes JI.1. Ycrpoiictea CBY u anteHHbl M:
VK Pammnorexnuka, 2006 r.- ¢.376
621.396.67
VK CunsaxoB B.A., Hepetikua M.E., ArokoB b.A. CucreMsl u 50
629.735.06 CpECTBA PAIMOCBS3HU TPAXKIAHCKON aBUAIIMA B METPOBOM
(075) Jiiaras3oHe BojH. YueOHoe nocooue. ' YAIL., C.-



https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf

BBK 39.67 I16.,2008r. -180 c.
.C36
YK Kpacrok B.H., [Tnatornos O.}0. Autennoe o6opynosanue | 50
629.735.06 CaMOJIETOB U €T0 dKCIUTyaTanus. Y4eOHoe mocoowue.
(075) ['YAIL, C.-116.,2002r. — 4 ..
BbK 39.67
.C36
BbK 32 848 Kpactok B.H. [IpoektupoBanue ®AP npsimoyronbHOU 200
A 72 dbopmbl. Yuebnoe mocodue. ['YAIL., C.-116.,1999r. -4 m.o.
YK
621.396.67
YK Kanamnukos B.C., Herypeit A.B. Pacuer napamerpos 150
629.386.6 naccuBHbBIX y310B CBY meTomamu Teopuu meneil. YuedHoe
BBK 32.85 mocobue. 'YAII, C.-I16., 1999r.-99c¢.
.C12
YAK Kanamnukos B.C., [IpycoB A.B. Texuuueckas 100
629.386.6 ANIEKTPOIMHAMKKA. Hanpapisironue CUCTEMBI U
BBK 32.85 HarpasisieMble BOJIHBL Yuebnoe nmocooue. ' YAIL,  C.-
.C12 116.,2002r. -44 c.
YK Kpacriok B.H. CoBpemeHHbI€ TPUHIUIIBI TOCTPOCHUS 40
629.735.06 AHTEHHBIX CUCTEM a’3pOoNopToB. MeToa. pa3paboTka.
(075) I'YAIL, C.-116., 1999r. 1 m.o.
BBK 39.67
.C36
YK Kpacrok B.H. DnexrpoMarauTHasi COBMECTUMOCTD 100
621.396.67 AHTEHHBIX yCTpoHcTB. YuebHoe mocodue. ['YAIL., C.-T16.,
2002r.
YK AHTEHHBI U YCTPOICTBa CBEPXBBICOKHX YacToT. Pemopoa | 100
621.396.67 JLLA., Hanunos FO.H. [IporpamMmmsl, KOHTPOJIBHBIE BOIIPOCHI
1 METOJIMYECKHE YKa3aHUS K BBITTOJHEHUIO KOHTPOJIBHBIX
pabot .I'VAIL, C.-I16., 2005r. 22c.
YK benouepkosckuii I'.b., Kpaciok B.H. 3anauu u pacuetsl 20
621.396.67(07 | mo kypcy «YcrpoiictBa CBY u aHTEHHBI»
5) C.I16.,2002r.177¢
BBK 32.845
b 43
602 12 Hpadxun A.JL, 3y3enko B.JI., KucnoB A.I'. AHTeHHO- 33
72 ¢bunepusie ycrporictBa. M.: Cos.paano, 1974r. -586¢.
YK
621.396.67
6D2.02. Mapxkos I'.T., Cazonos JI.M. Antenusl. M.: DHeprusi, 5
396.67 M-26 19751.-528¢
(537(JINAIT) | KO.H.Janunos, B.H.Kpactok, b.T.Hukutus, 150
T-38) JLA.®enopoBa TexHuueckas 3J€KTPOIMHAMUKA U
anTeHHbl. Y.1.OnekrpoauHamuka. Y4yebHoe rnocodue.
JIMATL JI., 1991r.-165c.
621.37(CIIMA | 1O.H./lanunos, B.H.Kpactok, b.T.Hukurtus, 150
IT) T-38 JLLA.®enopoa TexHuueckast 37€KTpOAMHAMUKA U
anreHusl. U.2. Aurenusl. Yuebnoe rmocodue. JIMAIIL, JI.,
1992r.-196¢
621.396.67 Huxutun B.T. Teopus u Texauka $ha3upoBaHHBIX 3
(JIMAIT) H-62 | antenHbix pemieTok. YdyeOHnoe nmocodue. JIMAIL JI., 1988r.




-64c.
YK Bopo6beB E.A. OCHOBBI KOHCTPYHUPOBaHHS CyIOBBIX 20
629.385.46 ycrpoiicte CBU. Jlenunrpan,Cynoctpoenne, 1985,
bbK 39.46 240 c.
7. IlepeueHb 2JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAITMOHHON ceTn «THTepHeT»
[lepeuenn JJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(pOPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUIS OCBOCHHUS JUCLUUIUIMHBI

npuBeseH B Tadymiie 9.
Tabmmma 9

— Ilepeuenb 9IEKTPOHHBIX 00pa30BATENIBHBIX PECYpcoB WHGOPMAIMOHHO-

TCH@KOMMYHHK&HHOHHOﬁ CCTHU «I/IHTepHCT»

URL anpec

HaunmenoBauue

http://e.
lanbook.com/books/element.php?pll_
cid=25&pll_id=82

I'puroprer 1.H. IIpakTudyeckue KOHCTPYKIIUHA aHTEHH/
ISBN 5-89818-061-3

http://e.
lanbook.com/books/element.php?pll_
cid=25&pl1_id=818

Porxammens K., Kpuimke A. AHTEHHBI.
Tom 1,11-e m31..416 c. ISBN 5-85648-715-X

http://e.
lanbook.com/books/element.php?pll_
cid=25&pl1_id=81

Porxammens K., Kpuiike A. AHTEHHBI.
Tom2 DMK, ISBN 5-85648-716-8

http://e.
lanbook.com/books/element.php?pl1_
cid=25&pl1_ id=2689

KpaBuenko B.®.,Cupenko 1O.K.,Cupenko
[Ipenominenue AJIIEKTPOMATHUTHBIX BOJH
OTKPBITHIMU PE30HAHCHBIMU

MopenupoBaHre U aHATIU3 TIEPEXOHBIX U
YCTaHOBUBILIUXCSI POIIECCOB.
®duszmataut;2011.-320c.ISBN

http://e.
lanbook.com/books/element.php?pl1_
cid=25&pl1_id=403

®danpkoBckuit O.U. TexHnueckas 3JIeKTpOoIMHAMHUKA
2009.-432c¢.ISBN 978-5-8114-0980-8

http
:/Nlib.aanet.ru/index.php?option=com_
irbis&ltemid=300&12
1DBN=BOOKS&121DBNAM=BOO
KS&C21COM=S&521ALL=(<.

>MFN=47038<.>)

AHTEeHHO-(pUepHBIEC YCTPOICTBA M pacTIpOCTpaHEHHE
pasMOBOJIH.

Vuebnuk /I".A.Epoxun,H.J{.Ko3bipes,Yepupix  /
Pen.I".A.Epoxun, 2007.-491c.

8. IlepeueHpb MHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepeyerp mTpPOrpaMMHOTO OOECIEUYEHHUs, HCIOJIB3yEeMOTO TIPH OCYIIECTBICHUU
00pa30BaTeNIbHOTO MpoIiecca M0 AUCIUIIIIHE.
[lepeyeHp UCONB3yEMOT0 MPOTPAMMHOTO obecTieueHus npeacrasieH B Taduuie 10.

Tabnuna 10— [lepeuens nporpaMMHOTo obecreyeHus

Ne i/t

HaumenoBanue

He npenycmotpeno




8.2. [lepeuenp MH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3YEMBIX npu
OCYIIECTBICHHH 00pa30BaTENLHOTO MpOoIiecca Mo AUCIUILTHHE

[lepeyenp WCMONB3yeMBIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedens nHPOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne /0 HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB MarepHalbHO-TEXHUUYECKOM 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHHUSA
00pa3oBaTeNILHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUYCCKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOUN 0a3bl (Tpu HEOOXOAMMOCTH )

MynbTuMeauitHas TEKIUOHHAS Ay AUTOPUS

Cnenunanm3upoBaHHas taboparopust «Ycrpoiictea CBY u 14-02 I'acr.
AQHTEHHBI»

10. OmeHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOHN aTTeCTaIluN
10.1. CoctaB OIICHOYHBIX CPEACTBAJNS TPOBEACHHUS IPOMEKYTOYHON AaTTeCTalluu
00y4JaroImuXcs 1Mo AUCIUIUIMHE MPUBEACH B Tadimie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEJICHHSI TPOMEKYTOYHOM aTTeCTAIIH

Bun npomexyTodHOM arTecTanuu [lepedeHb OIIEHOYHBIX CPENICTB

DK3aMeH Cnucok BOIpocoB K SK3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEPUEB OICHKA YPOBHSI C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4aroUMMHCcs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETEHIINM, KOTOpasi puBeieHa B Tabnuie 14. B Tedenne cemMecTpa MOXKET MCIIOJIb30BATHCS
100-0annpHast ~ mKama ~ MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHiIa
HCIIOJIb30BaHUsI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu onieHKH ypoBHS chOPMHPOBAHHOCTH KOMIIETEHLIUN

OreHKa KOMITETEHIIUH

XapakreprcTrka chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayutpHa mIKana P P (poprp

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEpEHHO, JIOTHYHO, ITOCJIEIOBATETIFHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasCh Ha 3HAHWS OCHOBHON W JOMOJHHMTEILHOW JIUTEPaTypHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC TMOJIOXKEHHS C MPAKTUICCKOM
JIESITEIIbHOCTHIO HATPABIICHMS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJTaeT BBIBOABI M 00OOIIEHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TOHITHH.

(OTIIMYHO»
(GauTCHO»




OreHKa KOMIIETEHINHI

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIUIHA

«X0poLIo»
Ga4YTCHO»

— 00y4JaroIuiicst TBEpPI0 YCBOMI IPOTPAMMHBINM MaTepuall, TPAaMOTHO U
[0 CYIIEeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAaHUS C MPAKTHYECKOH MAESITeNbHOCTHIO
HaIPaBJICHUS;

— apryMEHTHPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI U 000OIEHMS;

— BIIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHSITHH.

«YHAOBJICTBOPUTCIILHO»
Ga4YTCHO»

— oOyuaromuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaATYpHI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B IMPAKTUYECKOM IPUMEHEHUU 3HAHUI
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HAayUHBIE [10JIOKEHHUS;

— 3aTpyHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000LICHUI;

— YaCTUYHO BJIa/ICET CUCTEMOM CHEeIMATU3UPOBAHHBIX MMOHITHIA.

«HCYOOBJICTBOPUTCIILHO>
«HE 3a4YTCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepHana;

— IOMyCKaeT  CYHIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  MPHU
paccMOTpeHHH IPo0JIeM B KOHKPETHOM HalpaBJICHUH,

— UCTIBITBIBACT TPYJHOCTH B IPAKTHYSCKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHUPOBATh HAYYHBIE TIOJIOKEHUS;

— He QOopMYIUPYET BHIBOAOB U 000OIIECHHIA.

10.3. TunoBbie KOHTPOJBHBIE 3aTaHUS WM HHBIC MaTEPHAIIBL.
Bomnpocs! (3agaun) 11 sK3aMeHa rpeJicTaBieHsl B Tadmuie 15.

Ta6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne /i Ilepeyennr BOmpocoB (3a1a4) sl IK3aMeHa

1. XapakTepuCTUKHU aHTEHH: aMIUTUTYTHAsl (YHKIUS HAPABIECHHOCTH ,
MOJISIPU3AIMOHHAs XapaKTEPUCTHKA U nossipu3anmonHas nuarpamma, KH/I, KII/I,
KV, KUII, peiicTByromas AJinHa, MOIIHOCTb U3JIy4YEHUSs, CONPOTUBICHUE
U3JTy4€HUs], BXOJHOE COIIPOTUBIICHHE.

2. PacnpenieneHre Toka U 3aps/10B B IPOBOJIAX CUMMETPUYHOIO BHOparTopa.

3. [Tosie n3ayyeHUs: CHMMETPUYHOrO BHOpaTopa.

4. AmrunTygHast QyHKIMS HalIpaBJIeHHOCTH BUOpATOpa B AMAIA30HE YacTOT.

5. MormuHocTs u3nyudenusi, conporunienue uznydenus, KHJI u KIIJI cummeTpuanoro
BUOpaTopa.

6. Bxo/1HOe conpoTHBIeHHE BUOpATOpa U MIMPOKOIOJIOCHBIE BUOPATOPHI .

7. CuMMeTpHupyIOLIie YCTPOICTBa ISl MUTAHUS IPOBOJIOYHBIX aHTEHH
KOAaKCHAJIbHBIMH JIMHUSMH Mepe/layuul.

8. [Tone u3nyyeHust TMHEHHON CUCTEMBI SKBUIUCTAHTHBIX WIACHTUYHBIX M3JTydaTeseH.
Teopema nepeMHOKEHUSL.

9. ITpuHIMIT KayaHWs JIy4a B HEMOJABWKHOM JIMHEMHOW CHCTEME M3JTy4aTeNei.

10. HanpasieHnHble cBOMCTBa JIMHEHHOM cHH(pa3HOW CUCTEMBl M3JIydaTeseH.

11. HamnpaBneHHble CBOMCTBA JIMHEMHOW CUCTEMBI C OCEBBIM M3TYUYEHUEM.

12. JmarpaMmsbl HalIpaBJIEHHOCTH aHTEHHBI «BOJIHOBOM KaHa» B E m H- muiockoctsax

13. @DyHKIHMS HAMPABJIEHHOCTHU IJIOCKOCTHON aHTEHHOM PEIIETKH.

14. B3anMHoe BiusiHue BUOpaTOpoB, paboTaromux B cucteme. BxomHoe
COIIPOTHUBJICHUE, COOCTBEHHOE, B3aUMHOE

15. CHUMMETPUYHBIN TOPU30HTAIBHBIN BUOPATOP HAJl MOBEPXHOCTHIO 3€MITH.




16.

CHUMMETPHUYHBIN BEpTUKAIbHBIA BUOPATOP HaJ MOBEPXHOCTHIO 3€MJIH.

17. HecumMerpuuHblii BepTHKaIBHBIA BUOpaTOp Haja MoBepXHOCTHIO 3emun. I'- u T-
o0Opa3Hble aHTeHHbI. [IpoTMBOBECHI U 3a3€MJICHUS], UX KOHCTPYKIIMS U HA3HAYCHHE

18. [TpyHLIMIT JBOMCTBEHHOCTH U €r0 IPUMEHEHUE AJIs ONIPEAEIIEHUS XapaKTEPUCTUK
U3JTy4EHUs IEIH B INIOCKOM O€3rpaHUYHOM SKpaHe.

19. W3nyyarolue 1meny B BOJIHOBOAE. BHibl BOTHOBOAHO-1IEIEBBIX AHTECHH.

20. MeTtobl pacuera 1o U3IyUYEHHs allepTypPHBIX AHTEHH. BHYTpEHHS U BHEIIHSAA
3anaun. [IpuHIMI SKBUBaNIEHTHBIX TOKOB. [Tosie u3myueHus miomaaku
IPOM3BOJILHON (POPMBI.

21. [Tone nzmyuyeHus: cuH@a3zHON MPSIMOYTOJIbHON IUIOIIAJIKU C TOCTOSTHHBIM U
KOCHHYCOUJAJIbHBIM 3aKOHAMHU pPaclpeAeICHUs] aMILUIATY bl I1OJISL.

22. Bnusinue pa3nuyHbIX 3aKOHOB pacrpezesieHus ¢asbl 10 pacKpbIBYy aHTEHHBI Ha
JyarpamMmy HalpaBJIEHHOCTH.

23. E - miockocTHOM cexTopuaibHblil pynop. I 'eomerpuueckue napameTpsl.
OnTtumainbHblil pynop. [losie B packpbIBe U 10JI€ U3JIyYEHUs

24, H - nmnockocTHOM cexTopuanbHblid pynop. ['eomerpuyueckue napaMmeTpsl.
OnTumainbHblil pynop. [losie B packpbIBe U 10JI€ U3Jy4EHUs

25. JusnexTpudeckas IMH30Bas aHTeHHA. ['eomerpudeckue napamerpsl. [IpuHnmn
paboTel. YpaBaeHnue npoduis. [loe B packpbIBe U MOJIE H3ITYYCHUS.

26. MertannonnacTuH4yaTas IMH30Basl aHTEHHA. ['eomerpudeckue napamerpsl. [Ipuanmn
pabotel. YpaBaeHnue npodwis. [loe B packpbIBe U MOJI€ H3TyYCHUS.

217. 30HMPOBAHKE JINH30BBIX aHTEHH. Y paBHEHUS IPOQHIIeH 30HUPOBAHHBIX JIMH30BBIX
anTeHH. [IpenmyniecTBa U HEJOCTaTKU 30HUPOBAHUSL.

28. [Tapabonuueckue 3epKanbHble aHTEHHBL. Y paBHEHHE Ipoduiis napadoionia B
IIOJISIPHOM UM IeKapTOBOU cucteMax koopauHar. [lone B packpeie. KY, KH/, KUII,
KIIJ. OnTuManpHeli yrosl pacKpblBa.

29. MeTtopl yCTpaHEeHHsI peaKIuH 3epKajia Ha 00ydarTesb. 3epKajio C TOBOPOTOM
IJIOCKOCTH MOJISIPU3ALINH.

30. CrniocoObl popMHpoBaHUs IUarpaMMbl HAPABICHHOCTH BHUJIa «KOCEKAHCY.

31. Cdeprueckas aHTEHHA € IMUPOKUM YTJIOM KadaHus Jry4da. [ [puHIm paboThl.
["'eomeTpHuyeCcKUE MapaMeTpBbI.

32. JIByx 3epkanbpHas antenHa Kaccerpena. [Ipuntun padotsl. ['eomerpuueckue
apaMeTpBsl.

33. JIByx 3epkanbHas anteHHa [ 'peropu. [Ipunuun padoTsl. I'eomeTpuueckue
apaMeTpsl.

34. JIByX 3epKkajibHasi aHTEHHA C IJIOCKUM 3epKasioM 3a oburydaresnem. [IpuHiun padboTsl
AQHTEHHBI U 3€pKaJla ¢ IOBOPOTOM IJIOCKOCTH MOJSIPU3ALNH

35. XapaKTepUCTHUKU U PEKUMBI BOJIH B JINHUAX Nepenadn. Hanpsokenue cymmapHon
BOJIHBL. BxosHoe conporusnenue. KoagduumenTs: Oerymiei 1 crosiueil BOJIHBI.
YcnoBue cyniecTBOBaHMsl B IMHUU Oeryiieil BOJHBI.

36. JIuHus KOpOTKO3aMKHYTasl Ha KOHIE. Pacnipenenenue cyMMapHO# BOJIHBI TOKA U
HanpsbkeHus. BxogHoe conpotuiienue. [IpuMepsl HCMIOIB30BaHUS B TEXHUKE
AHTCHH

37. Pa3omkHyTas Ha KOHIE TMHUA. PacnpeneneHne cymMMapHOW BOJIHBI TOKA U
HanpspbkeHus. BxogHoe conporusiienue. [Ipumepsl HCHOIb30BaHUS B aHTEHHON
TEXHHKE.

38. T-o0pa3nble coequnenus auHUM nepenadyn. E u H- miockocTHbIE BOIHOBOIHBIE
TPOMHUKH. DKBUBAJICHTHBIE CXEMBI. Y CIIOBUSI BHYTPEHHETO COIIACOBAHUS.
PeakTuBHBIE 3JIEMEHTBI, UCIIOIb3YyEMBIE JJIs1 COTIIACOBAHUS BOJHOBOIHBIX
TPOMHHUKOB. [IpyuMeHEHNE TPONHUKOB.

39. JIBoiiHOM BOJIHOBOIHBIN TpolHUK. KOHCTpyKIKs, NpUHIMI pabOThI U CBOMCTBA.




40. AHTeHHBIH nepexnoyarensb uMnynbcHoi PJIC Ha 1BOMHBIX TPOWHUKAX

41. Hymunekcep Ha aBoiHbIX T-Moctax npu padore PJIC Ha ofHy aHTEHHY B
HENPEPHIBHOM PEKUME.

42. Kosb1ieBoii BOTHOBOAHBIN MOCT. Y c10BUE BO30YKICHHUS TI€Ua, €CITU KOJIBIIO
cBepHyTO B E-mockoctu (H-mmockocTr). ®a3wl BOJIH Ha BRIXOAAX U3 IIeY MOCTa (
BEKTOPHBIE IMAarpaMMbl IPY IUTAHUU U3 Pa3HBIX IUIEY).

43. AHTEHHBIN NepeKIoYaTesb npuemM-nepeaaya umiyiabcHor PJIC Ha KOJIbIIEBBIX
MOCTax.

44, [IleneBoii BonHOBOAHBIN MocT. KoHcTpyknus. ['eomeTpuueckne napamerpsl.
[Tpuniun paboTel. BekTopHbIE AMarpaMMbl CHTHAJIOB HA BBIXOJAaX MOCTA.

45. AHTEHHBII NIepeKIIIoYaTenb npuemM-rnepeaada ummnyiabcHor PJIC Ha meneBbix
MOCTax

46. Jymuiekcep Ha mieneBbIx MocTax npu padote PJIC Ha onHy aHTeHHY B
HENPEPHIBHOM PEKUME.

47. HarmpasneHHbII1 BOTHOBOJHBIN OTBETBUTENbL C ABYMS OTBEPCTUSAMU CBS3M Ha y3KOU
cteHke. KoHCTpyKIHs , reOMETpUUYECKUE U 3JIEKTPUUECKHUE MTapaMeTphl, IPUHLIUIT
pabotsl. I[Tpumeps! npumenenus: HO.

48 HO c tpemsi oTBepcTHUsiMU CBS3H Ha y3KOi cTeHKe. KOHCTpYKIHs, reoMeTpuiecKue
U 3JICKTPUYECKUE TTapaMeTphl, MPUHIUN padoThl. [IIMpoKOnoI0CHbIE CBOHCTBA.

Bomnpocsr (3amaun) mis 3avera / mudd. 3adera npeacTaBieHsl B Taduie 16.

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adyera

Ne n/mt [lepeuens BonpocoB (3a1a4) uist 3aueta / audd. 3auera

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

[Tepedyens TeM I KypCOBOTO TPOCKTHPOBAHUS/BBITIONHEHUS KYPCOBOH pabOTHI
npeJICTaBIeHbI B Ta0nwmie 17.

Taomuma 17

— Ilepeyenp TeM Uil KYpCOBOTO IPOEKTUPOBAHHUS/BBIIIOJIHEHUSI KYPCOBOI pabOTHI

Ne o/t

[TpumepHBIil TepeyeHb TeM TSl KypCOBOTO MTPOSKTHPOBAHNS/BBITIOTHEHUS
KypcoBOH paboThl

Y4eOHBIM MJIAHOM HE IPEYCMOTPEHO

Bompockl st mpoBeleHUsST TPOMEXKYTOUHOW aTTeCTallMd B BHJE TECTUPOBAHUS
MpeCcTaBiIeHbI B Ta0nwuie 18.

Taobnuma 18

— IlpuMepHBIH IEpeYeHb BOIIPOCOB JJIsi TECTOB

Ne i/t

[IpuMepHBIii IepeyeHb BOIIPOCOB JUIsl TECTOB

1.

Kakue ¢pyHkuum BbINOJHSACT NepeAaroliasi aHTEHHA, eCJIM OHA NMOAKJII0YEeHA K
paauonepeaT4nKy 4epe3 GuICpPHbIH TPAKT?

1.IIpeobpasyer cBszannbie OMB B dunepe, Hecymue nadopmaruto ot [1P/] , B
cBoOOAHO-pacnpocTpansomuecs IMB ¢ coxpanenneM nHpopManuu u
(bopMHpPYIOT BIIOJIHE ONpeeTeHHbIe TpeOyeMble XapakTepucTuku uzinydenus (J1H,
NOJISIPU3aLUs B 33/1aHHOM JMalla30He 4acToT)

2.Y1paBisieT XapaKTepUCTUKaMHU T10JIs1 U3JIy4€HHs BO BPEMEHU U IIPOCTPAHCTBE.

3. YBenn4uuBaeT IIIOTHOCTD ITOTOKA MOIIHOCTH B OKPY>KArOIIEM IPOCTPAHCTBE.

CdopmyanpyiiTe Ha3HAYEHHE IPUEMHON AHTEHHbI?

1.06ecneuenre HaMpaBIEHHOTO MTPUEMa, YACTOTHAS U MOJISIpU3allMOHHAs CeJeKIUs
pPaMOCUTHATIOB, a TaKXe MPeoOpa3oBaHusl pacpocTpaHsomuxcs SMB B
CBOOOTHOM TIPOCTPAHCTBE B CcBsi3aHHbIe DBM, HanpaBiieHHbIE TIO PUACPY K
MIPUEMHHKY C COXpaHEHHEM UHPOpMAITUH.

2.Y1paBiieHHE CEJIEKTUBHBIMU CBOMCTBAMU IO YaCTOTE, MOJISIPU3ALINH,




HaIpaBJICHUIO.
3.M3mepurenbHble (GyHKIMU - ONpEACTICHUE HApaBieHUil, ¢ KOTOPIX MPUXOAAT
CUTHAJIbl U TIOMEXH.

Kakoif 4acTOTHBIH THANIA30H OTHOCUTCH K JJIUMHHBIM BOJIHaM?
1.Yacrotueii quana3od 30-300 kI'o.

2.YacrtoTHsli nuamna3oH 3-30 kI 1.

3.YacrorHslii nuana3ol 3-30 MI'1t

Yro Ha3bIBaETC AMILUIUTYAHOH (PyHKIMEH HANIPABJIEHHOCTH AHTEHHbI?
1.3aBMCHMOCTb aMILTUTY bl HAIIPSPKEHHOCTH JIEKTPUUYECKOTO MOJIS B JAJIbHEH 30He
OT YIJIOBBIX KOOpAMHAT 0, (@ B chepruueckoil cuctemMe KOOpIUHAT PU YCIOBUH, YTO
paccTosiHiEe OT aHTEHHBI /10 HaOJII0JaTeNsl OCTAETCS OCTOSHHBIM.

2.3aBUCHUMOCTb aMILIUTY bl HAIPSPKEHHOCTH JIEKTPUYECKOTO I10JIs B OJIM)KHEN 30HE
aHTEHHBI OT YTIJIOBBIX KOOpAMHAT 0, ¢ B cepuuecKoil cucTeMe KOOpAUHAT MU
YCIIOBHH, YTO PACCTOSIHUE OT AaHTEHHBI 10 HAOIIOAATENsI OCTACTCS TOCTOSTHHBIM.
3.3aBHCHMOCTb pacipeAeIeHHUs aMIUINTY /bl TOKAa Ha aHTEHHE OT €€ JIMHEHHBIX
pa3MepoB.

Yto Ha3bIBaETCHA NOJSIPU3AIUOHHON XapPaAKTePUCTUKON AHTEHHbI?

1.KpuBas, koTopyro onuckiBaeT koHell Bekropa E (romorpad Bexropa E) B
IJIOCKOCTH MEePHEHANKYIIIPHON HApaBIECHUIO PACIIPOCTPAHEHHUS
3JEKTPOMArHUTHON BOJIHBI B CBOOOTHOM MPOCTPAHCTBE.

2.I'eomeTpuuecyKkoe MECTO MaKCUMAaJIbHBIX MpoeKuui BekTopa E Ha Bpamiaromyrocs
OCh MPUEMHON aHTEHHBI B IUIOCKOCTH MEPIEHIUKYISIPHONU HAIIPABICHUIO
pacnpocTpaHeHUsI.

3. 3aBUCUMOCTb aMIUTUTYAbl HAMIPSKEHHOCTH 3JIEKTPUUYECKOTO OISl B TAJIbHEH 30HE
OT YTJIOBBIX KoOpauHaT 0, @ B chepuueckoi cuCTeMe KOOpAUHAT.

Kak onpenejsiioT IIUPUHY AUATPaAaMMBbI HANTPABJIEHHOCTH AHTEHHBI?
1.YT10BO# ceKkTop, MPU KOTOPOM 3HAYCHUE aAMIUTUTY Ty HANPSHKEHHOCTH
AIEKTPUUECKOTO T0JI yMeHbIaeTcs 10 3HaueHUs (). 707 Euaxc .

2. YTJI0BO# CEKTOp, MPH KOTOPOM 3HAUCHHUE aMIUIUTY/y HAPsSHKEHHOCTH
AIEKTPUYECKOTO TOJII yMEHbIaeTcs 10 3HaueHUs 0.5 Evaxc -

3.YT0BO#1 ceKTOp, MPH KOTOPOM 3HAUYEHUE MOIIIHOCTH TOJIsI P yMEHBIIaeTcs 110
3HaueHust 0.707 Puaxc .

Yro Ha3piBaeTcst KO3 puueHToM deryieil BOJHbI B IMHUM Nepeaadn’?
1.OTHOIIEHNE aMIUIUTY1bl HANIPSKEHHOCTH CYMMapHOM BOJIHBI B MUHUMYME MOJIST B
JIMHUM NIEPEAYN K aMIUIATY 1€ HAPSUKEHHOCTH CYMMApHOM BOJIHBI B MAKCUMYMeE
IOJIS.

2.3aBACUMOCTD aMIUIUTY bl HAPSYKEHHOCTHU DJIEKTPUYECKOTO MOJIS BOJIb JIMHUN
nepenayu OT €€ KOOpAUHATBHI.

3.0OTHOLIEHNE aMIUIUTY 1Bl HAIIPSHKEHHOCTH CyMMapHOM BOJIHBI B MAKCUMYME T10JIS1
B JIMHUU IIEPEIAYU K AMIUIATYE HAIPSPKEHHOCTH CYMMapHOW BOJIHBI B MUHUMYME
0JIse

IIpu kakuX yc10BHSX B JIMHHUM NepefAayvy CyIIeCTBYeT pexKuM Oeryuieil BOJIHbI?
1.ConpoTuBieHne HArpy3KH JODKHO OBITh YUCTO AKTUBHOM BETMUMHON U
PaBHATHCS BOJIHOBOMY COIIPOTHBIIEHUIO JIMHUU NIEPEIauH.

2. ConpoTuBJIE€HNE HArPy3KHU JOJKHO PABHATHCS HYIIIO.

3.JIuHus epeaayy A0JKHA ObITh HArPYXKEHa Ha CONPOTHBIIEHUE, PAaBHOE
BOJIHOBOMY COIIPOTHUBJIEHUIO CBOOOJHOr0 npocTpancTa 120m.

IIpu kakuX ycJ0BHAX B JIMHUHU NepPeJavyu CYIIECTBYET Pe:KUM CTOSTYUX BOJIH?
1. ConpoTuBieHNE HArPy3KU JOJDKHO PABHATHCS WM HYJIIO HIIM OECKOHEYHOCTH.
2.JIunust mepenayu 10DKHA OBITH HArpY)KeHa Ha compoTtuBienue 120m.
3.ConpoTuBieHHEe HATPY3KH JODKHO OBITh YUCTO AKTUBHOM BETMUMHON U
PaBHSATHCS. BOJIHOBOMY CONIPOTHBIICHHUIO JIMHUU NIEPEIauH.




10.

YeMmy paBHsieTCsl BXOJHOe CONIPOTUBJICHHE ABYXIIPOBO/IHON JUHUY Nepelayu B
cedeHHM Z IJIMHOW | pa3omkHyTO# Ha KOHIE?

1.ComnpoTuBieHNE TUHUU YUCTO PEAKTUBHAS BEJIMYMHA U U3MEHSETCS B
COOTBETCTBHUH C BBIPA)KEHUEM

) Vs (Z ) .
Za(z)=———=—i-ctgfz
I=(2)
2. COHpOTI/IBHeHI/IC JIMHUX YUCTO pCaKTHBHAA BCIMYMHA U UBMCHACTCA B
COOTBETCTBHH C BBIPAKEHUEM

Vs (Z) .
= (Z)
3.ConpoTuBieHUE AOTKHO OBITh YNCTO AKTUBHOM BEJIMUMHON B JTIOOOM CEUCHUH U

PaBHSITHCS] BOJJHOBOMY CONPOTUBIICHUIO JIMHUHU NTEpEAayH.

Zoe (2) =

—i -tgpz

11.

Yro coboii npeacrapiisieT CAHMMETPHUYHBII BUOpaTop?

1.CuMMeTpUYHBII BUOpATOpP MPeICTaBIIsET COO0I MPOBOIIOYHYIO AaHTEHHY C
IIe4YaMM PaBHOM JUIMHBI, paCIOJI0KEHHBIMU BAOJIb O0LIEH OCH, U 'y KOTOPOTO B
T000M CEYEHHH , OTCTOSIIIIUM Ha OJJMHAKOBOE PACCTOSIHUE OT TOYEK MUTAHUS TOKU
PaBHBI 10 BEJINYMHE U CUH(DA3HBI.

2. CuMMeTpUYHBIH BUOpATOP MPEICTABIIAET cOOO0M MPOBOIIOYHYIO AHTEHHY C
IJIeYaMu PaBHOM JJIMHBI, PACIIONIOKEHHBIMU MapajlieIbHO APYT APYTY, U KOTOpas B
OCEBOM HaIPaBJICHUU U3JIy4aeT AMArpaMMy HalpaBJICHHOCTU B BUAE OKPY’KHOCTH
(HeHanpaBJIEHHOE U3JIY4YECHUE)

3. CumMeTpHuHBIA BUOpATOp MpPECTABISAET COOOM MPOBOJIOYHYIO aHTEHHY C
IJIeYaMu paBHOM JJIMHBI, PACIIONIOKEHHBIMH BA0Jb 00IIEN OCH, U KOTOpas B OCEBOM
HAIPaBJICHUU U3Iy4YaeT AuarpaMMmy HalpaBJIEHHOCTU B BUJE BOCBMEPKH.

12.

Kakum BbIpa:keHHeM ONMCHIBAETCS M0JI€ U3TyYeHUs] CHMMETPUYHOT O
BUOpaTOpa B AaJibHeil 30He?

60l .
1. E =i 00ty f (0)e' ™,
I

1

n ik =iy,
2. E, =i60f,(0)e™ 1, &
p=1

'

.60l , . -
3. E = |Msm(e)e'(“’t‘kﬁ) :

1

13.

Kakum BbhIpa:keHneM onucbiBaeTcsi QyHKIHMS HANPABJIEHHOCTH
CHMMETPUYHOT0 BUOpPaTOpa B JaJibHeil 30He?
cos(kl cos&)—coskl
1. f(0)= ( ) .

sin @
sinB(kdZ cosd — y/)}

nsin B(kdZ cosé — w)}

cos(klsin @

2. £(0) =

14.

Kakoii Bua nmMeer aMIiiMTyiHasi QyHKIUs HANPABJICHHOCTH IOJYBOJHOBOIO
cumMmeTpu4yHoro Budparopa B E u H - mnockoctsax?
1. AMmmutyHast yHKIUSL HAIPABJISHHOCTH MOJYBOJTHOBOTO CHMMETPHYHOTO




BuOparopa B E-mtockoctu nMeeT BUA BOCbMEPKH, a B H- TII0CKOCTH — OKPY>KHOCTH.
2. AmMnnutyaHas (GyHKIMS HapaBICHHOCTHU MOIYBOJHOBOTO CHMMETPUYHOTO
BuOparopa B E-mtockoctu nMeeT BUA OKPY’KHOCTH, a B H- MI0CKOCTH — BOCBMEPKH.
3. AMmutyaHas GyHKIMS HapaBJIeHHOCTH M10JIyBOJIHOBOTO CUMMETPHUYHOTO
BuOparopa B E- u H-nnockocTsix nuMeeT B BOCBMEPKHU.

15.

Kaxkoii u3MeHHTCS THarpaMMa HanpaBJIeHHOCTH CHMMETPHYHOT O
MOJIyBOJIHOBOTO BHOpaTopa B E miockocTH, ecyin yBeJIHYHTD €ro JIuHY 10 2|
=1,5.7

1.I'maBHBIN JIETIECTOK, OPUEHTUPOBAHHBIN TIEPIICHIUKYIISIPHO OCH BHOpaTopa,
CY3UTCS , HO MTOSIBUTCS B KQXIOM KBaJpaHTe AUPPAKIIHOHHBIN JETIECTOK MO yTIOM
K ocu BHOpaTopa.

2. 'maBHBII NeNecTOK , OpUEHTHPOBAHHBIN BJOJL OCHU BUOpATOpa, CYy3UTCS , HO
MOSIBATCS TUPPAKITMOHHBIC JICTIECTKH MEPIICHINKYIISIPHBIE OCH BUOpaTopa.

3. 'maBHBIA JeMecTOK, OPUSHTUPOBAHHBIN MEPIIEHANKYIISIPHO OCH BUOpaTopa,
CY3HTCH .

16.

Kakoii n3MeHuTcs 1narpaMmMa HaNnpaBJIeHHOCTH CHMMETPHUYHOT 0
MOJIyBOJIHOBOTO BUOpaTopa B E miockocTH, eciiv yBeJIMYUTH €ro JUIHHY 10
21=27?

1.I'maBHBIN JIeNECTOK B BUIE BOCBMEPKU, OPUEHTUPOBAHHOMN NEPIECHIUKYISIPHO
ocH BUOpaTopa, Cy3uTcs..

2. 'maBHbI JenecTOK , OpUEHTUPOBAHHBIN MEPIIEHANKYIIPHO OCH BUOpaTopa
,CY3UTCS , HO TIOSIBUTCS B KOXKJIOM KBaApaHTe NU(DPAKIIMOHHBIN JICTIECTOK MO YTJIOM
K ocu BHOpaTopa.

3. 'maBHBIA JEMECTOK B BUE BOCBMEPKU, OPUSHTHPOBAHHON BJOJbL OCHU BUOpATOpA,
CY3HUTCH.

17.

YeMy paBHO aKTHBHOE BXO/IHO€ CONPOTHBJ/IEHHE MOJTYBOJIHOBOI0 H BOJIHOBOI'0
BHOPATOPOB MAJI0i TOJIMHBI?

OTBeTHI:

1. AKTUBHOE BXO/JHOE COMPOTUBJICHHE MOIYyBOJHOBOIO U BOJIHOBOTO BHOPATOPOB
paBHo 73,1 Om 1 5000 OM COOTBETCTBEHHO.

2. AKTHBHOE BXOJTHO€ COTIPOTHUBIIEHUE TOJYBOJHOBOTO M BOJHOBOTO BUOPATOPOB
paBHO 42,5 Om 1 1000 OM COOTBETCTBEHHO.

3. AKTHBHOE BXOJHOE CONPOTUBIEHUE IOJYBOJHOBOTO U BOJTHOBOTO BUOPATOPOB
paBHO 73,1 Om 1 377 OM COOTBETCTBEHHO.

18.

.C kaKoii 1e/1b10 YBeJIHYHBAIOT TOJIIUHY BUOPATOPHBIX AHTEHH?

1. Inst Toro, 94TOOBI pacIupuTh pabovyIoO MOJIOCY YaCTOT MO BXOJAHOMY
COIIPOTHBIIEHHUIO BUOpaTopa.

2. JInst TOTO, YTOOBI CY3UTh TUarpaMMy HaIlpaBJIeHHOCTH BuOpaTopa B E-mtockoctu.
3. JI1s1 Toro, 4To0bl CBECTH K MUHUMYMY PEAKTHBHYIO COCTABIISIONIYIO BXOJAHOTO
COTIPOTHBIIEHUS U YBEIUUNUTh COOTBETCTBEHHO aKTHBHOE BXOJHOE COIIPOTUBIICHUE,
YTO NMPHUBEET K YBEIMUEHHUIO MOIITHOCTH U3NyueHus.Kakue yciaoBus He06Xo1umo
BBITIOJIHUTH, YTOOBI AaHTEHHA BOJTHOBOM KaHAJ M3JTydasa B Uarpammy
HaIpaBJIE€HHOCTH BAOJb OCH JINHEWHON CUCTEMBI U3Tydyarenei?

19.

Kak opnenTHpoBaHa B IPOCTPAaHCTBE IHATPAMMA HANPAaBJICHHOCTH
cuH(pA3HOM JIMHEIHOH cucTeMbl H3JIy4yareJiei?

1.Makcumym IH neprneHukyasipeH ocy TMHEWHON CUCTEMBbI U3JIydaTesei.

2. Makcumym JIH HanpaBiieH BAOJIb OCH JIMHEWHON CUCTEMBI U3Ty4yaTesei.

3. Makcumym /IH HampaBieH oA yIjioM K OCH JINHEHHOM CUCTEMBbI U3TyyaTeNeH.




20.

Kakoii Bua B npocTpaHcTBe HMEET AMArpaMMa HANPAaBJCHHOCTH B E-
IJIOCKOCTH JINHEHOM cucTeMbl U3 ABYX H3iay4darteneii A-P?

1. A 2. 3. y

v
v

v

A

C ™
_/

21.

34. Kakue ycJI0BHSI He00X0IMMO BBINOJIHUTD, YTOObI AHTEHHA BOJTHOBOM KaHAJI
H3J1y4Yajia B JMarpaMMy HallpaBJIeHHOCTH BJ0JIb OCH JIHHEHON CHCTeMbI
u3jayydartenei?

1. Paccrosiaue Mexay usiny4datensimu d J0KHO ObITh PaBHBIM YETBEPTH JUTHHBI
BOJIHBI B CBOOOTHOM IPOCTPAHCTBE, a (ha3a TOKA B KaXKJJOM COCEJHEM H3IIydaTelie
JIOJKHA OTJIMYAThCSl HA BETUYUHY /2 .

2. PaccrosiHre Mexay nanydarensimu d JOIDKHO OBITh PaBHBIM ITOJIOBUHE JUTUHBI
BOJIHBI B CBOOOJIHOM MPOCTPAHCTBE, a (ha3a TOKa B KaXkJJI0M COCEIHEM U3JIydaTese
JOJDKHA OTJINYAThCSI HA BEJTUYMHY T .

3. PaccrosiHue Mexy uainydateasiMu d TOHKHO ObITh PaBHBIM YETBEPTH UTHHBI
BOJIHBI B CBOOOTHOM IPOCTPAHCTBE, a (ha3a TOKA B KaXKJJOM COCEJHEM H3IIydaTelie
JIOJKHA OBITh 0JIMHAKOBOM ( cuH(a3Has cCucTema) .

22.

35. YUto Takoe (pazupoBaHHAs aHTeHHAas pelnleTka?

1. Pemerka uzny4aresnei, B KOTOPOH NEPEMEIICHHE JIyda TUAarpaMMBbl
HaMpaBJICHHOCTHU OCYIIECTBISETCS 32 CUET U3MEHEHUs (a3bl B KaXKJIOM
MOCIIEAYIOIIEM U3TyyaTesle OTHOCUTENBHO COCEHErO MO JMHEHHOMY 3aKOHY.

2. Pemerka uzinyyarenei, B KOTOpOH NepeMELICHHE Ty4a AUarpaMMbl
HAIpPaBJIEHHOCTU OCYLIECTBIIECTCS 3a CYET U3MEHEHHU (a3bl B KaXa0M
MOCJIEAYIOIEM U3Iy4yaTesle OTHOCUTEIBLHO COCEIHETO M0 KBaAPAaTUYHOMY 3aKOHY.
3. Pemrerka uznyuareneil, B KOTOPOM NepEMEIICHHE JTy4da JUarpaMMbl
HAIpPaBJIEHHOCTH OCYLIECTBIIIETCS 32 CUET KayaHHWsl aHTEHHOW PEILETKU BOKPYT €€
(ha3oBOro 1MEHTpA.

23.

Kakoii Bua nMeeT BbIpaskeHre MHOKHUTEJISI pellIeTKH CUCTeMbI U3 IBYX
U3JIyvyaTesieil, pacnojo:KeHHbIX Ha paccTostHum d Apyr ot apyra ?

1. f_,00) = cos[% (kd cos@ —y)].

2. f._,(6)=sin(khcosd).
3. f._,(6)=cos(khcosd).

24.

Kakoii Bua nmMeeT 1uarpaMMa HanpaBJeHHOCTH MOJIYBOJIHOBOM mean B E - n
H- niiockoctsix, npope3aHHOi B IJIOCKOM 0e3rpaHMYHOM JKpaHe?

1./luarpaMmbl HaMPaBJIEHHOCTH UMEIOT BUJI OKPYKHOCTH U BOCBMEPKH
cooTBeTcTBEHHO B E - n H- miiockoctsax.

2. JluarpamMmbl HaMPaBJIEHHOCTH UMEIOT BUJI BOCBMEPKHU U OKPY>KHOCTH
co0TBeTCTBEHHO B E - nu H-mutockoctsx.

3. duarpaMmbl HarpaBJIEHHOCTH UMEIOT BUJI BOCBMEPKH COOTBETCTBEHHO B E- 1 H-
MIJIOCKOCTSIX.

25.

Kakum o0pa3om Ha10 npope3aTs Hie/ib B BOJIHOBOAE ¢ BOJIHOM Tuna Hig,
4TOo0BI OHA U3JIy4yaJsa?
1.11lenp HaO pope3aTh BAOJIb MAarHUTHBIX CUJIOBBIX JIMHUM.




2. llens HAmO pope3aTh BAOJb JIEKTPUUECKUX CUIIOBBIX JTUHUH.
3. lllens HaO Mpope3aTh NEPIESHIUKYISIPHO MATHUTHBIM CHJIOBBIM JTUHUSIM

26.

Kakoe paccTrosinue B BOJIHOBOAHO-1Ie1eBOM aHTeHHe (BIIIA) no1kHo ObITH
MeK1y MPOA0JIbHBIMH LIeJSIMU HA HIHPOKOH CTEHKe MPAMOYT0JbHOI0
BOJIHOBO/1a, CMEIIEHHBIMU OTHOCUTEJILHO €0 OCH B IIAXMATHOM MOPSIAKe,
4TO00BI OHA U3J1y4YaJia oauH JenecTok JIH nepneHauKyJIApHO BOJTHOBOAY?
1.PaccrosiHnne MeXIy COCETHUMU ILEISIMHU, CMEIIEHHBIMU OTHOCUTEIFHO €TI0 OCH B
IaxMaTHOM MOPAAKE, paBHO ITOJIOBUHEC JJIMHBI BOJIHBI B BOJTHOBOZAC.

2. Paccrosinue MeXIy COCETHUMMU ILEISIMHU, CMEIIEHHBIMA OTHOCUTENLHO €0 OCH B
[IaXMaTHOM TOPSJIKE, PABHO MOJIOBUHE JIJTMHBI BOJIHBI B CBOOOTHOM MPOCTPAHCTBE.
3.Paccrosanue MCXKIAY COCCAHUMMU ICIIAMHU, CMEIICHHBIMHA OTHOCHUTCJIIBHO €TI0 OCHU B
1aXMaTHOM MOPSIAKE, PABHO JIJIMHE BOJIHBI B BOJHOBOJIE.

217.

Kakoe paccTosinue B pe30HAHCHOI BOJTHOBOAHO-1e1eBoii aHTeHHe (BLLIA) ¢
NMPOJ0JbHBIMM LIEJISIMA HA IIUPOKOH CTEHKe MPSMOYTr0JbHOT0 BOJTHOBO/IA,
CMellleHHBIMU OTHOCHTEIBHO €r0 0CH B IIAXMATHOM MOPAJKE, T10/KHO ObITH OT
KOPOTKO03aMKHYTOI'0 IOPIIHA 10 OJMKaeil K Hemy miesim?

1. PaccTosiHEE OT KOPOTKO3aMKHYTOT'O ITOPIIHS /10 OJMKANIICH K HEMY IIIEITH PAaBHO
YETBEPTH JJIMHBI BOJIHBI B BOJIHOBO/IE.

2. PaccTostHMEe OT KOPOTKO3aMKHYTOT'O ITOPIIIHS 10 OJMKAKIICH K HEMY eI PaBHO
[MOJIOBUHE JIJIMHBI BOJIHBI B BOJIHOBOJIE.

3. PaccTosiHEE OT KOPOTKO3aMKHYTOT'O MTOPIIHS 10 OJMKANIICH K HEMY I PaBHO
JUIMHE BOJIHBI B BOJIHOBOJIE.

28.

Kaky1o noisipuzanuio u3jiy4aer BOJHOBOAHO-1IeneBasd aHTeHHa (BIIIA) co
BCTPEYHO-HAK/JIOHHBIMH LIEJSIMU HA Y3KOH CTEHKe NMPSAMOYI0J1bHOI0
BOJIHOBO/IA € PACCTOSTHUEM Me:KAy weasiMmu A/2?

1.ITonsipuzanys aMHEWHas — rOpU30HTaNIbHAs (apajuleIbHas OCH BOJIHOBOJA).

2. [Nonsipuzanus TuHeHas — BepTUKaIbHAs (EpHIEeHIUKYJIIpHAs OCH BOJHOBO/A).
3. Ionsipuzanus JuHEWHas — NEPIEHAUKYJIIPHAs OCH U3TY4arOLIEH HIeIu.

29.

Kakoe paccTosinue B pe30HAHCHOI BOJIHOBOAHO-1e1eBoii aHTeHHe (BLLIA) ¢
NOINepPeYHbIMH LIEJIAMH HA IIMPOKOH CTEHKE NMPAMOYI0JbHOI0 BOJTHOBOIA
AOJIKHO OBITH OT KOPOTKO3aMKHYTOI0 MOPLIHS /10 OJIvKkaiiieil K HeMy ey ?
1. PaccTosiHHE OT KOPOTKO3aMKHYTOT'O MOPILIHS A0 OJnkaiiiel K HeMy LIeJId PaBHO
OJIOBHUHE IJIUHLI BOJIHBI B BOITHOBOIE /2.

2. PaccrostHre OT KOPOTKO3aMKHYTOI'O OPIIHS 10 OnMsKalIed K HeMy ILeJIN paBHO
YETBEPTH JJIUHBI BOJIHBI B BOJIHOBO1€ A/4.

3. PaccTosiHME OT KOPOTKO3aMKHYTOT'O MOPILHSA 0 OyivKaiiield K HeMy MocieIHel
1enu paBHo 3A/4 .

30.

Kaxoii B umeer JuarpaMmma HanpaBJeHHOCTH BOJIHOBOIHO-1IIeJIeBOM
anTeHHbl (BII{A) Geryuieii BOJIHbI € MoNepeYHbLIMU HIeJISIMU HA IIUPOKOI
CTeHKe MPSIMOYT0JIbHOT'0 BOJTHOBO/IA NIPH PACCTOSIHHM MeKAY mmiessimu 0= 1/4?
1./Ilnarpamma HanpaBJI€HHOCTH UMEET OAWH TJIaBHBIH JIEIECTOK, HAKIIOHEHHBIN K
OCH BOJIHOBOJIA.

2. JIlnarpamma HanpaBJI€HHOCTH UMEET OAUH TJIaBHBIH JIETIECTOK,
NEePIEHIUKYIISIPHBIA OCH BOJIHOBOJA.

3. InarpamMma HanpaBJIEHHOCTU UMEET OJIMH TJIABHBIN JIETIECTOK, HAKJIIOHEHHBIN K
OCH BOJIHOBOJIa, ¥ TU(DPAKIIMOHHBIA MAaKCUMYM, TIEPIICHIUKYISIPHBIA OCH
BOJIHOBO/1A.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaroIIUXCsl 3a09HON (hOPMBI
0o0y4eHus, IpeICTaBICHbI B Ta0wmie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PAOOT

\ Ne n/mn \

[lepeyeHr KOHTPOIBHBIX PadbOT




\ He npenxycmotpeno

10.4. Meronuueckue MaTepHuabl, OTIPEIETISIONINE MIPOIIE Ty PBI OLICHUBAaHUS
MH/IMKAaTOPOB, XapaKTEpU3YIOMIMX dTambl (HOpMUPOBAHHUS KOMIIETCHLMH, COJIEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIl, pernaMeHTUpyHOIMX TMOPSAIOK W MOPOLEaypy
IPOBEICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTalluu O0YyYaromuxcs
'VAIL

11. Meroauueckue yka3aHus it 00y4aromUXcs 0 OCBOCHUIO JUCITUTUIMHBI

11.1. MeTtoauueckue YyKa3aHds [UIA OOYYalOIIUXCA 10 OCBOCHUIO JICKIIHOHHOTO
Marepuaia .

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
rIy0OKoe U SICHOE HU3JIoKeHue ydeOHoro matepuana. Ha3HaueHune COBpPEeMEHHOHM JIEKIIUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 10 TeME, a B OCBOCHUU
byHIaMEHTaNIbHBIX MPOOJIEM JUCHUIUIMHBL, METOJAOB HAYYHOTO T[IO3HAaHUS, HOBEHIINX
JTOCTYKEHUHN HAy4YHOW MBICITH. B ydeOHOM mporiecce JEKIUsl BBIMOIHSAET METOHOJIOTHIECKYIO,
OpraHU3aIMOHHYI0 U UH(GOpMaMOHHYI0 (GyHKUMHU. JIeKusi pacKpbpIBaeT MOHATHHHBIN anmapaT
KOHKPETHOW 00JlacTH 3HaHus, €€ MpoOJIeMbl, AaeT IEIbHOE MPEACTABICHUE O IUCIHILIMHE,
MIOKa3bIBAET B3aUMOCBS3b C JPYTUMU AUCIUIUIMHAMM.

[1nanupyemble pe3yibTaThl IPU OCBOCHUH 00YUYaIOIMIUMHUCS JICKIIMOHHOTO MaTepuaa;

— TIOJIy4YeHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHUHA, YPOBEHb
KOTOPBIX OINpPEEIAETCS 1IEJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TIOMy4Y€HUE OMbITa TBOPUYECKOHN pabOThI COBMECTHO C MPEMOIaBaTEIeM;

— pa3BuTHE MpO(EeCcCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbHOTO TBOPUYECKOTO MBIIIIJICHUSI.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENbHOM paboTHI;

— TMOJy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUSl HAYKM M TEXHUKH H O
MPOTHO3€ UX PA3BUTHS Ha ONIMKaMIINe TOIbL;

—  HAYYUTHCS METOJUYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICITU U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3IMYHBIX
dopmyIHrpoBKax);

— TOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHITHH.

JlekMOHHBI MaTepuas MOXET CONPOBOXKIAThCA JIEMOHCTpalued CIaioB U
WCIIOJIb30BAaHUEM pa3/laTOYHOIO MaTepuaja IpU IPOBEIECHUU KOPOTKUX JUCKYycCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/AETbHBIX TEMATHK 10 TUCHUIUIMHE.

CrpyKTypa npeaocTaBieHus JEKIIMOHHOIO MaTepuania:

1.dopmynupoBKa 3a1a4u JEKIHH.

2. Pazgensr wu naparpa(bLI nu3jgaracMoro marepuajia € COOTBCTCTBYIOUIUMH

MAaTEMATHYCCKHUMHU BBIKJIAJKaMU.
3. I'padrueckmre MaTepuaiibl HEOOXOAUMBIX TEOPETHUECKUX 3aBUCUMOCTEH.
4. BbIBOJIBI IO KAKJIOMY pa3ieny.

11.2. Meroauveckue yka3aHus Il OOyYarolIuXcCs IO BBITIOJHEHHUIO J1ab0paTOPHBIX
pabot

B xome BbImOMHEHHS J1a0OpPATOPHBIX pabOT OOydYaIONIMKCSA JOKCH YIIIyOUTh H
3aKpENUTh 3HAHUWS, MPAKTUICCKUE HABBIKM, OBIAJCTh COBPEMEHHOW METOJIWKOW M TEXHUKOU
IKCIEPUMEHTa B COOTBETCTBUU C KBAIM(UKAIMOHHOW XapaKTEPHCTUKOW 0O0ydYaroIerocs.
BrimonHenue 1abopaTopHBIX paboT COCTOHUT M3 IKCIEPUMEHTATBHO-TIPAKTHYECKOH, pacdeTHO-
AHAJTUTHYECKOW YaCTeH U KOHTPOJIBHBIX MEPOTIPHUSITHH.



BrimonaeHne 11abopaTopHBIX pabOT O0ydYaroOMmIMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JUCIMIUTHHBI, OIpPEIeIIeMOi ydYeOHBIM IUIAHOM, W OTHOCHUTCS K CpPEICTBaM,
00€CTIeYNBAIOIINM PEIICHUE CIIeTYIOIINX OCHOBHBIX 33724 00yJaromerocs:

— TMPHOOpPETCHHE HABBIKOB HCCICAOBAHHS MPOIECCOB, SBJICHUH H  OOBEKTOB,
U3y4aeMbIX B PaMKax JTJaHHOW JUCIUILTUHBI;

— 3aKpCIICHHUC, PA3BUTHUC U JACTAIM3alUsA TCOPCTUUCCKHUX 3HaHI/If/'I, MOJIYUCHHBIX Ha
JCKITHSIX;

— TONTy4YeHUe HOBOU MH(OPMAIINH 110 U3yYaeMOU JUCIUILTNHE;

— TpuoOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOW  paboTel ¢ 1abOpaTOpHBIM
o0opyaoBaHUEM U TIpUOOpamu.

3aganuve u TpeboBaHus K IIPOBEACHUIO J1a00PATOPHBIX paboT
1. O3HAaKOMHUTBCS C METOAMUYECKON pa3pabOTKOM K J1abopaTopHOii padore.

2. IIpopaboTaTh CaMOCTOSTENHPHO TEOPETUYECKHH  MaTepuall, MOJAEP>KUBAIOIINN
TEMATUKY JIAOOPaTOPHON pabOTHI.

3. O3HaKOMUTBCS C anmapaTypou, BXOIAIIEH B TaOOPaTOPHYIO YCTAaHOBKY.

4. Paccuntarh U MOCTPOUTH HEOOXOJUMBIE TEOPETHUECKHE 3aBUCHUMOCTH IO 3a/aHHUIO
npenoaaBaTers.

5. OTBeTUTh HAa KOHTPOJIbHBIE BOMPOCHI, UMEIOLIUECS B METOAMYECKON pa3paboTke K
nabopaTopHoii padore.

5. OTBeTHTh Ha BONPOCHl KOJUIOKBUYMa, IPOBOAMMOrO NpenojaBaTeieM Iepen
BBINOJIHEHHEM J1a00paTOpHOM paboThI.

Crpykrypa u dhopMma ordera 0 1adoparopHoii pabore
OTuer AOKEH CONIepKaTh:

1. TUTyNBHBIN JUCT.

2. Kpatkyto ¢opMyJIHpOBKY 3a/1a4l HCCIIET0BaHUS.

2.CTpyKTYpHYIO CXEMY H3MEPHUTEIPHONW yCTAaHOBKU JTJaOOPAaTOPHON PabOTHI.

3. TabGauIIel SKCTIEPUMEHTAIBHBIX HCCIICTIOBAHU.

4. I'papuueckre 3aBUCUMOCTH OT 33JJaHHBIX [TAPAMETPOB UCCIEAYEMBIX BETMYUH.

5. PacuerHple maHHblE W TpaduUecKue MaTepUaTbl HEOOXOIUMBIX TEOPETHUECKUX
3aBHCUMOCTEH.

6.CpaBHUTEIBHBIN aHAJIW3 TAHHBIX TEOPUU U IKCIIEPUMEHTA.

7. BeiBoJ1bI IO pabore.

TpeboBannsa Kk 0hOPMIIEHHIO OTYETA O JIA0OpATOPHOU padoTe
OTder BBHIMOJTHACTCS B COOTBETCTBUHM C  JICHCTBYIOIIMMH  TOCYJIapCTBEHHBIMU

CTaHJapPTaMH KaXJIbIM CTYJCHTOM MHJIMBHUIYyaJIbHO B TICYaTHOM WJIM PYKOIIMCHOM BHJIEC Ha Oesioin
oymare dopmara 210x297 MM. TabmuIIbl SKCTIEPUMEHTAIBHBIX UCCIEIOBAaHUN U TEOPETUUECKHUX
pacueToB MPUBOMAATCSA C COOTBETCTBYIONIEH HyMepaluei U 3aroJI0BKaMH.

[lepeuenp MeTOIMYECKHMX  yKa3aHUW TO MpoBelIeHUI0 jabopaTopHbix paboT. Bce
METOANYKH UMEIOTCS Ha Kadeape B SJIEKTPOHHOM BUJIE.

1. MccnenoBanne aHTeHHbI THUNA «BOJHOBOM kaHam». Hukutun B.T. Meroa. ykas. k
BBINOJTHEeHHIO N1a0. pab. JIMATIL, JI., 1986r. -25c¢.

2. UccnenoBanue pymnopHBIX aHTEHH C KoppekTupyromumu auH3zamu. denoposa JILA.,
I'mankuii H.A. Meton. ykas. k BeinosiHeHHto 71a6. pad. ['YAII, C.-116.2002r. -25¢.



3. UccnenoBanue 3epkanbHbix aHnTeHH. Jlanwnos FO.H., Hukutun B.T. Merona. ykas. k
BhITIOJIHEHMIO J1a0. pabd. ['AAII, C.-116.,1996r. -25¢.

4. CornacoBanue BOJIHOBOJA ¢ Harpy3koil. @enoposa JI.A., Mumrypa T.II. Merton. ykas.
K BBIIOTHEHMIO J1a0. pab. JIMAITIL, JI., 1991r. -30c.

5. MHccnenoBaHue dUeThlpex IUIEUHBIX BOJIHOBOJIHBIX  DJIEMEHTOB  AHTEHHBIX
nepekitouareneil. @enoposa JI.A., Hauuno FO.H. Meron. yka3. K BBIIOJHEHHUIO J1ab. pad.
'AAIL C.-116.,1994r. -24c.

6.MccrnenoBanue ¢a3zupoBaHHOW aHTeHHOW pemeTku. MenbaukoBa A.1O., demopoa
JLLA. Meton. ykas. k BeinoHeHuto ja6. pad. ['YAIIL C.-I16., 2008r. -41c.

7.MccnenoBanre IIJIOCKOM JIBYX3aXOJHOW crnupaidbHOM aHTeHHbl. PemopoBa JLA.,
Opaniy3oB A.Jl. Metoa. ykas. K BeinosiHenuto j1abd. pad. ['YAIL, C.-116., 2002r. -22c.

8.MccnenoBanue aHTEHHBI ¢ perynupyemoin nosspusauueil. ®@enoposa JILA., [lanuios
FO.H. Metoz. yka3. k BermonHeHuto j1ad. pad. [AATIL, C.-I16., 1997r. -17c.

9. Uccnenoanue BosHOBOAHO-1IeNeBbIX aHTeHH. Hukutun B.T., T.IL.Mumypa, Kpactok
B.H. Meroza. yka3. k BermosiHeHuIo J1a0. pad. ['YAIIL, C.-116., 1999r. -33c.

10. UccnenoBanue cnupainbHbix aHTeHH. PenopoBa JI.LA. MeToj. yka3. K BBIITIOJHEHUIO
na6. pa6. I'YAIL C.-I16., 2002r. -22c.

11.3. Meroaunueckue ykazaHus AJig 00y4arOIIUXCsl MO MPOX0XKIESHUIO CaMOCTOSITEIbHON
paboTsl

B xone BBIOTHEHUS CaMOCTOSATENbHON pabOThI, OOYUYAOIIUICS BBIMOIHSAET paboTy IO
3aJJaHAI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPETOAaBaTeNs, HO 0€3 €ro HemoCpeICTBEHHOTO
y4acTusl.

Jnst obygaronuxcsi 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOSITeNIbHas paboTa MOMKET
BKIIIOYATh B ce0s KOHTPOJIbHYIO paboTy.

B mporiecce BBITOTHEHUS CaMOCTOSATEIBLHOM PaboOThI, y oOyuaromerocss GpopMupyercs
nenecoo0pa3Hoe TIaHUPOBaHKUE pabovyero BpeMeHHU, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
N HAaBBIKM B YCBOCHHHU W CHCTCMATHU3allUH HpI/IO6peTaeMI)IX 3HaHI/II\/II, o0ecrieunBaeT BBICOKHUI
YPOBEHb YCHEBAEMOCTH B TMEPHOJ OOYyYEeHHs, MOMOTaeT TOJYYUTh HABHIKM TOBBIIICHUS
po(hecCHOHANBHOTO YPOBHSL.

MeTonuyeckuMu ~ MaTepuajamMH,  HAMpaBISIONIUMH  CaMOCTOSITENIBHYI0  paboTy
00yJaIOMUXCSASBIISIOTCS:

—  y4eOHO-METOJNYECKHI MaTepHall 1o TUCIHUILIHHE;

— METOJMYECKHE YKa3aHHs IO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
1o 32049HOU (hopMe 00y4deHus).

Ha xadenpe w3maHbl METOIUYECKUE YKA3aHUS 110 TIPOXOKICHUIO CAMOCTOSTEIIBHON
pabOTHI UMEIOTCS B M3JJaHHOM BHUJIE U B € DJIEKTPOHHOM BHUJIE:

1.®enoposa JI.A., lanunos FO.H. AHTEHHBI U yCTpOHCTBa CBEPXBBICOKMX 4acToT. [Iporpammsl,
KOHTPOJIbHBIE BOIIPOCHI M METOJNYECKUE YKa3aHUs K BHIMOJTHEHUIO KOHTPOJIBHBIX paboT
JTVYAIL C.I16. 2005 r.,22 c.. 100 k3.

11.4. Meroaudeckue yKazaHUs IS OOYyYalOIIMXCA 10 MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS YCTIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJIb KadyecTBa 3HAHUU
00y4JaroIuXCsi, OCYIIECTBIIEMOTO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JUCIUTUIAHBI.



Cucrema OLIEHOK 10 IPOX0XKICHUIO TEKYLIETO KOHTPOJIS YCIEBAEMOCTU OCYLIECTBIIAETCS
B COOTBETCTBMM C TpeOoBaHusMHU [lonoxkenuit «O TeKyleM KOHTpOJE YCIIEBaEMOCTH W
NPOMEXKYTOUHOW aTtectanmu cTyAeHToB ['YAII, oOydwaromuxcs 1O TporpaMMaM BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBON CHCTEME OLIGHKM KadecTBa y4eOHOW paboThl
ctyneHtoB B 'Y Ally.

11.5. Metoauueckue yka3aHHs A 0OyYarOLIUXCS MO MPOXOXKIECHHIO MPOMEXYTOUHOM
aTTeCTalUN.

[IpomexxyTouHass  arrectanuss  OOyyaroIIMXCsl  NpeJyCMaTpUBaeT  OLIGHUBaHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YJIbTATOB O00y4YeHHs MO aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (¢opMa OLEHKH 3HAHHWH, MOJYyYEHHBIX OOydYaloUIMMcS B IIpOIecce
U3YyYEHUs BCEM NMCUUIUIMHBI WIN €€ 4aCTH, HaBBIKOB CAMOCTOSITENIbHOM paboThl, CIOCOOHOCTH
IPUMEHATh UX U1 pELICHHUs NPAKTUYECKUX 3a7ad. DK3aMeH, KaK IPaBUJIO, NPOBOIUTCS B
NIEPUOJ HK3aMEHALlMOHHOM CECCMM M 3aBEpIIACTCS ATTECTAlMOHHOM OLIEHKOM «OTIIMYHOY,
«XOPOLLOY, «YIOBIECTBOPUTEIBLHOY, «HEYIOBIECTBOPUTEIILHOY.

Cucrema OLIEHOK IpPH IPOBEIECHUU MPOMEKYTOUHOM AaTTECTAl[MM OCYLIECTBIISETCS B
COOTBeTCTBUM C TpeboBaHusiMu [lonokenuit «O TekylieM KOHTpOJE YCHEBAaEMOCTH U
IPOMEXYTOUHOH arrectanuu cryaeHToB ['YAIIL, oOydaromuxcst mo mporpamMmaM BBICILIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIIGHKM KadecTBa y4eOHOW paboThl
ctynentoB B 'Y Ally.



Jluct BHeceHUs U3MEHEHUH B pabouyIo IporpaMMy TUCIUTUINHBL

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

Iloamuces BHecIIETO
M3MCHEHHS

Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

Ionmuce
3aB.
kagenpoit
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