MHWHHCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

YTBEPXIAIO
Jexan PT®D

YTBEPX/IAIO /A.H. Jlenos/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

02.02.2022 r.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.2.5 Pactipoctpanenne paiioBOJIH U aHTCHHO-(PHIEPHBIC yCTPOKUCTBA

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

11.03.02 THpOoKOMMYHHKAIIMOHHBIE TEXHOJIOTUU M CUCTEMBI CBSI3H

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

I/IHTGHHCKTyaJH)HI)Ie TCIICKOMMYHHUKAIIUOHHBIC CUCTEMBI U

CCTHU

HamnpasienHocTh
Kypc 3
Cemectp 6

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlekuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

WNHnas xonTakTHas pabora

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
Kypcogoii mpoekt (pabota)
CamocrosTenbHas paboTa 00yJaroIuXcs
(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH

3auer

BPK, 13

180/5 YaCOB/3aYETHBIX €IUHHUI]
32 JacoB
32 4acoB

- 4acoB

- 4acoB
64 JacoB

6 JacoB

6 cemMecTp
80 4acoB
30 4acoB

6 cemMecTp

- cemMecTp

cemecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cermanbHOCTH) 11.03.02 MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO PTuC COI'JTACOBAHO B.B. [1aBnoB
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa paannoTexHuku u cBSI3u

(HammMeHoBaHUe Kadeaphl)
31.01.2022 poTokoJ Ne 1

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO H.B. Ps6oBa

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO H.B. Ps6oBa
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)

Okcnept(sl): [TanrykoBa Cernana I'ennanbeBHa, JJupexrop ¢pummana 8 PMD [TAO "Pocrenekom”

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 07.02.2022 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS

KOMITETCHIIMH KOMIIETCHITUHT
1. TIK-3 WJI I1K-3.1 3naer 3HAHHSA: 3HACT OCHOBBI CETCBBIX TCXHOJIOTHI,
Cnocoben OCHOBBI CETEBBIX HOPMAaTHUBHO-TEXHUYECKYIO TOKYMEHTALHUIO,
MPUMEHSATD TEXHOJIOTHUH, TpeOOBaHUS TEXHUYECKUX PETIaMEHTOB,
COBPEMEHHBIE  |HOpMaTUBHO- MEXIyHAPOJAHbIEC U HALIMOHAIBHBIE CTAHIAPTHI B
TEOPETHUUYECKUE |TEXHUYECKYIO 00J1acTH KaueCTBEHHBIX TMOKa3aTeliei paboTh
u JIOKYMEHTAIHIO, MH(POKOMMYHHUKAITMOHHOTO 000PYAOBAHUS
HKCIIEPUMEHTAJIb | TPEOOBAHMS TEXHUUECKHUX |YMEHHSI:
HBIE€ METO/IbI perIaMeHTOB, HABBIKH:
WCCJICIOBAHUS C |MEXIyHAPOIHBIC U
LIEJIbI0 CO3/IaHMS [HAllMOHAJIbHBIE
HOBBIX CTaHIapTHI B 001aCTH
MEePCIEKTUBHBIX [Kaue€CTBEHHBIX
CpenCTB nokasaresieid paboThbl
WH()OKOMMYHUK |MH)OKOMMYHHUKAIITMOHHO
arum, NI I1K-3.2 Ymeer 3HAHMSA:
HCIIONIb30BAHUIO |pabOTaTh C yMeHHsi: YMeeT paboTaTh ¢ IPOrpaMMHBIM
1 BHCAPCHUIO [IPOTPaMMHBIM obecrneueHrneM, UCTOIb3yeMbIM TIpU 00paboTke
pE3yNbTAaTOB obecrnieyeHHEM, nHpopmanuu HHOOKOMMYHUKAITMOHHBIX CUCTEM U
HUCCJIICJOBAaHUU HCIIOJIB3YCMBIM IIPHU UX COCTaBJISIOIINX

00paboTke HHPpOpMaLIUU

HABBIKH:
WH()POKOMMYHUKAITMOHHBI
X CHCTEM H UX
COCTABJISIONINX
WJI I11K-3.3 Bnangeer 3HAHHA:
HaBbIKaMM aHaJIU3a YMEHHUS:

OIEPAaTUBHOU
uH(pOpMaLnHU 0
3aIJIAaHUPOBAHHBIX U
aBapHifHbIX paboTax,
CBSI3aHHBIX C
pepbIBaHUEM
IIPEIOCTABIIEHUS YCIYT,
KOHTPOJISI KauecTBa
IPEIOCTABIISEMBIX YCIYT

HaBbIKM: Brajeer HaBpIKaMU aHAIM3a ONEPATUBHOU
MH(pOpMaLlMK O 3aIlJIAHUPOBAHHBIX U aBAPUHHBIX
paboTax, CBA3aHHBIX C IPEPbIBAHHEM
IIPEAOCTABIICHUS YCIIYT, KOHTPOJIS Ka4eCTBa
IIPEAOCTABIIAEMBIX YCIYT

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

JucuumninHa OTHOCUTCS K YacTH, (GOpMUPYEMOI ydaCTHUKaMH 00pa30BaTeIbHbIX OTHOILIEHUI

OIIOIL

JucnunianHa sBiseTcs 00s3aTeIbHON

Jlotst

IIPOIOJIKEHUS

(dhopmMupoBaHUS

3as4BJICHHBIX

KOMHGTGHL{HP'I H€06XOI[I/IMBI 3HaHUA

NPEIIIECTBYIONMX TUCHUATUTHH: DiekTpoHHble mpubopsl CBY u kBantoBsie mpubopsr (ITK-3),
DJeKTponuTaHue yCTPOUCTB U cucteM TenekommyHukanuii (I1K-3), AnanoroBasi cxeMOTEXHHKA




(ITK-3); mpakTtuk: IIponsBoacTBeHHas mpakThKa. TexHomornyeckas (MpoeKTHO-TEXHOJIOTHIeCKas)
npaktuka (paccpenorouennas) (IK-3)

W3yvyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM I MPOJOJKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIICTCHIIMI B  CJICAYIONMX JUCHUIUIMHAX: Pamuonepenaromue  ycrpoiictea  (ITK-3),
Pamuonpuemnsie ycrpoiictBa (I1K-3), Onrtuyeckue texnomoruu cBs3u (I1K-3); mpakTukax:
[TpousBoaCcTBeHHAs MpaKTHKA. TexHoIoruueckas (MpoeKTHO-TexHomornueckas) npakruka (I1K-3);
roCy/1apCTBEHHOW UWTOroBOM arrectauud B Qopme: BrpimonHeHne U 3aliuTa BBITYCKHOM
kBanupukanronHoi padotsr (I1K-3)

Pazzen 3. OLIUCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHUs 3asABICHHBIX KOMIIETEHLUH MCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peaM3yrolIUe JESATCIBHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOJIXOJIBI.

OCHOBHBIMU ~ CTPAaTErMYECKUMH TEXHOJOTHSMHU SBJISIOTCSA: HMUTALMOHHOE MOJEINPOBAHUE,
JICKIIMOHHBIE 3aHSTHUS, TIPAKTHUECKUE U JTA00PATOPHBIE 3aHATHS, TPOIEyPBl CAMOOOYyUCHHS

Ha noctmxkeHne KOHKPETHBIX LieJed O0OydeHMsI HallpaBlIeHbl IPUMEHSEMbIE TAaKTHYECKHE
TEXHOJIOTHH: KJIaCCUYECKast JICKIIHS

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

6 cemecTp

Konunuectso | Dopmupyemebie

Buasl 1 TeMbI 3aHATHI
4acoB KOMIIETEHIIUN

PacnpocTpanenue pagnoBOJIH 104 T1K-3

Jlexuus. Pacnpoctpanenne YKB Ha Ha3eMHBIX paAHOIMHUSIX. 10
O6nactu npuMeHeHus. PacueT nosst B OCBEHIEHHON 30HE C yU€TOM
pedpakiuu paanoBoJH B Tponocdepe. Pacuer nois ¢ yuerom
penbeda MECTHOCTH.

Pacnpoctpanenne YKB Ha kocMUYECKHX paJlOINHUSAX.
OcoOenHocTH cTyTHUKOBOM cBsi3u. [ToTepu B TpakTe
pacrpoCTpaHEHHs: OCHOBHBIE IIOTEPH MEPEayn.

Pacnipoctpanenune kopoTkux BoiaH. OCHOBHOM MEXaHU3M
pacripocTpaHeHus u obsnactu npuMeHeHus KB. Paboune yacToTsl.
Oco6eHHOCTH pacpOCTpaHEHUs CPEAHUX BOJH: OCHOBHBIC
MEXaHU3MBI PACIIPOCTPAHEHUs M 00JIACTH IPUMEHEHHUS, ClTyyaiiHbIe
GiyKTyaluu Harps>KeHHOCTH T10J1s, TEpeKpeCcTHast MOy B
uoHocdepe, pacyer HaNpsKEHHOCTH TOJISL.

AHTEHHO-(HUIEpHBIE YCTPONUCTBA: MAapaMETPhI, XapaKTePU3YIOIIHE
HaIpPaBJICHHBIE U NOJSPU3ALMOHHBIE CBOMCTBA MEPEAAIOIINX
aHTeHH. BekTopHas KOMILIEKCHas Juarpamma HarpaBiIeHHOCTH
AHTCHHBI.

JlaGopatopHas pabota. VccrienoBanue pynopHbIX aHTEHH. 10

HccrnenoBanue BCDKaHBHOﬁ Hapa6om/1qec1<0171 AHTCHHEI.

Jlexuus. OCHOBBI TEOPHUH TPUEMHBIX AHTEHH, OCHOBHBIE 10
IIEKTPUYECKUE XaPAKTEPUCTUKNA IPUEMHBIX aHTEHH. Pu3nueckue
OCHOBBI ITporiecca npuemMa. IIpuMeHeHne npuHIKIIA B3aHMHOCTH
JUISl aHAJIN3a [IPUEMHBIX aHTECHH.

Mertoapbl oydeHus: y3KUX JUarpaMM HarpaBlIeHHOCTH,
3epKaJbHbIE MapadoINYeCKe aHTEHHBI: BUIbI I1apa00oJInIeCKUX




aHTeHH, PO b 3epKaa.

Tuns! anTeHHbIX yeTpoiicTB YKB nuanasona. OcCOOEHHOCTH aHTEHH
YKB aunanazona. Bo30yxneHne BUOpaTopoB CUMMETPUYHOM
JTUHHEH repenadn. Pa3HOBHIHOCTH MPOCTHIX BUOPATOPHBIX AHTCHH.
AHTEHHBI JUIsl TEJIEBUJICHUS, PAAUOPEIICHHBIX JTUHUN U
KOoCMUYecKoU paaunocsssu. [lepeparoiue u npruemMHbie
TEJICBU3UOHHBIC AHTCHHBI.

JlaGopaTtopHnast pabora. UccnegoBanue CUMMETPUYHBIX 10
BHOPATOPOB.
Jlexuusi. AHTEHHBI 0a30BbIX CTAHIMI U ADOHEHTCKUX TEPMUHAIIOB 12

CHUCTEM MOABMKHOM paguocBsi3u. OTHOBX0/10BbIE TPUEMO-
nepeAaole aHTeHHbI [T 0a30BbIX CTAHIUH.

AHTEHHBIE PEUIETKH C YIPABISIEMON JUarpaMMoin
HanpasiieHHOcTU. SMART-antennsl. Lludppossie anTeHHBIE
pemetku (LIAP).

AHTEHHBI KOPOTKUX BOJH, (punepHbie TpakThl. [Ipocteie KB
anTeHHbl. CuH(pa3HbIE TOPU30HTANBHBIE IUANla30HHbIC AHTCHHBI.
AHTEHHBI CPEIHUX U JUIMHHBIX BOJIH, (PUIEPHBIE TPAKTHI.
Ocobennoctu aHteHH. [lepenaromue cpeiHEeBOTHOBBIE AaHTEHHBI.
[lepenaronue antennsl JAB u CIIB aunanazoHoB.

Bornpocsl MUHHATIOpU3ALMK aHTEHH. AKTHBHAs NIEpPeIaroIiast
aHTeHHa. AKTHBHAs [IPUEMO-TIEpejatoIiasi aHTEHHa.

[Tpo6ieMBbl 5J€KTPOMAarHUTHON cOBMeCTUMOCTH. [1apameTpsl

JlabGopaTtopHast pabota. UccnegoBanue BXOIHOTO COMPOTUBIICHUS U 12
JMarpaMMbl HaIlpaBJIE€HHOCTH CIUPATIbHON aHTEHHBI.
HccnenoBanue XxapakTepUCTUK HAIIPaBIEHHOCTH (ha3upOBaHHON
JMHEWKH CHUPaJbHBLIX 00JIydyaTeIeH.

3anaHus A CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KypCOBOTO MPOEKTa/padoThI

Tewma kypcoBoii paboTsl: «Pa3zpaboTka, MOJIETUPOBAHKE U
WCCIJIEJOBAHNE TUPEKTOPHON aHTEHHBDY.

Paccunrathk pazmMepbl OCHOBHBIX 3JIEMEHTOB JUPEKTOPHON
aHTEHHBI, CPOPMHUPOBATH MOJEIH U UCCIIEI0BAaTh BIMSIHUE
KOHCTPYKTUBHBIX Pa3MEpOB Ha MapaMeTPhl 3JIEMEHTOB,
pa3paboTaTh KOHCTPYKIIHIO TpeOyeMol TUPEKTOPHON aHTEHHBI,
ONTUMU3UPOBATH KOHCTPYKIIMIO C UCIIOJIb30BAHUEM ITPOIPaMMBbI
MMANA. BosiHOBO€E CONPOTUBIIEHUE JINHUU TUTAHUS

z0 =50 Om.

Jl1s onTUMU3UPOBAHHOM MHOTOAMPEKTOPHON AHTEHHBI
chopMHpPOBATh U MPECTABUTH COOPOUHBII YepTEkK CO
cneundukanueit, 4epTexku 1njaeva akTUBHOTO BUOpaTopa,
OCHOBaHUS U30JISILIMOHHOTO KOPO0a, KPHIIIKU U30JIILIUOHHOTO
Kopo0a, CKOOBI 17151 (PUKCALUU U30ISIIMOHHOTO KOpoOa 1 TpaBepChl
B cooTBeTcTBUH ¢ TpeboBanusimMu ECKJ/] u 'OCTos.

40
BBIIOJIHEHHE KYPCOBOT'O MPOEKTA/PadOThI 40
WMHuas koHTaKkTHAs paboTa: 0
[ToAroToBKa K K3aMEHY 30
IIpoBeenue sK3aMeHa 6

Pasgen 5. METOJMUYECKUE VKA3AHUS JUISI OBYYAIOUIUXCS IO OCBOEHHIO
JTIACITUTUTNHBI



N3yuenue JACIIUTIITUHBI "PactipocTpanenue PaaroBOJH u aHTEHHO-(UIePHBIC
YCTpOMCTBA" pEeKOMEHIyeTCsl HayaTh ¢ O3HAKOMJICHHS ¢ padoueil mporpaMMmoi, ee CTpYKTypoil U
COICpKAaHMEM pa3lesioB. Y4eOHBI MaTepual CTPYKTYpPUPOBaH, W3y4YCHHUE JAMCLUUIUINHBI
OCYIIIECTBIISICTCS B TeMaTH4eCKOU MOCIIEI0BATEIBHOCTH.
3aHATHSA JIEKIIMOHHOTO THIA JalOT CHUCTEMAaTU3UPOBAaHHBIE 3HAHMUS 1O JAUCLHUIUIMHE
"PacnipocTpaneHue paJnoBOJIH U aHTEHHO-(pUepHbIE YCTPOIcTBA", KOHIICHTPUPYIOT BHUMAaHHE Ha
HanOoJiee CIOKHBIX U BaXXHBIX BOIpPOcax. Bo BpeMs JIGKIIMOHHBIX 3aHATUI PEKOMEHIYETCsl BECTH
KOHCIIEKTUPOBaHUE yuyeOHOro Marepuana; oOpaiiate BHUMaHue Ha (OPMYJIUPOBKU U KaTErOpHH,
packpbIBaloOllUe CyYTh NpOOJIeMbl, SBIEHUS WM TIpouecca; 3apUKCUPOBATh BHIBOABI H
MIPaKTHYECKHE PEKOMEH IallnH.
[TonroroBka K 3aHATHSIM CEMHHAPCKOr0 THINA BKJIIOYAET O3HAKOMJIEHME C ILJJAHOM
7a00paTOPHOTO 3aHATUSA; PabOTy C KOHCIIEKTOM JICKLWH, BBINOJHEHHE OMAIIHEro 3aJaHMus,
paboty ¢ y4eOHON U y4eOHO-METOJIMWYECKOW JIUTepaTypoil, HayYHbIMU M3AAHUAMU H
JJIEKTPOHHBIMU 00pa30BaTENbHBIMU PECYpCaMH, PEKOMEHJIOBAaHHBIMU paldouell mporpammoit
nucuuruHel "Pacipoctpanenue PaIuoBOJIH u AHTCHHO-(UICPHBIC ycTporcTBa'.
Conepxanue CaMOCTOSITEJIbHOM padoThI ONpeAEIISIeTCSA paboueit MPOrPaMMOi
TUCIUILIMHBL "PacnipocTpaneHue paguoBOJIH U aHTEHHO-(QHUAEPHbIE YCTPOMCTBA", OLIEHOUYHBIMH H
METOJUYECKUMH MaTepHalaMy, 3aJlaHdusIMU M YKa3aHusMH MpenojaBatens. CaMocTosTenbHas
paboTa MOXXET OCYILECTBISTHCS B ayAUTOPHON U BHeayauTOpHOU ¢dopMax. DPPeKTUBHBIM
CPEACTBOM OCYILIECTBJICHUSI CAMOCTOSATEIBHON Pa0OTHI SIBISETCS AJIEKTPOHHAs WH(POPMAIMOHHO-
oOpasoBaresibHasl cpella YHHMBEPCHUTETa, KOTOpas oOecrmeyumBaeT JOCTYIl K 00pa3oBaTeIbHOMN
nporpamMmme, paboueil mporpamMme IUCHUIUIMHBI "PacripocTpaHeHue pagvoBONH M aHTEHHO-
bunepHbie yCTpoHCTBA", K ANEKTPOHHBIM OMOJIIMOTEYHBIM CHCTEMaM, MpodeccroHalbHBIM 0a3am
TAHHBIX u UH(GOPMAITMOHHBIM CIIPaBOYHBIM CHCTEMaM.
N3zyuenue TMCHUIUTAHEL "PacripocTpanenne panruoBOIH u aHTEHHO-(UICPHBIC
yCTpoiicTBa" BKITIOYAET BBIMIOJIIHEHHE KYpPCOBOU PabOTHI.

[TepuonnuHOCTh MpOBEAEHUS, (POPMBI TEKYIIETO KOHTPOJS YCHEBAEMOCTH, CUCTEMa OIEHWBAHUS
X0J1a OCBOEHUS TUCLUIUINH MPEACTaBIeHBI B paboueil mporpamme.

®opMoi MPOMEKYTOUHON aTTECTALMK 10 JUCHUIUIMHE "PacripocTpaHeHne paauoBOJIH U AaHTEHHO-
bunepuslie ycrpoiicTBa" siBisiercs 1udhepeHInpoBaHHbIHN 3aueT 10 KypcoBOH paboTe U HK3aMeH.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METONMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KonnuectBo
SK3EMILISIPOB MEYATHBIX
Nee Cnucok UCOIb3yeMOM JIUTePaTypPhl M3/IHMH, MMCIOXCA B
n/n OnonIMoTeKe, Uin
AIIEKTPOHHBIN apec U3JaHUS
(pecypca) B cetu MuTepHer
YUEBHBIE, YYHEBHO-METOJAMYECKHWE 1 HAYUYHBIE U3JJAHUA
1. |AHTeHHO-QuAepHBIE  YCTpPOHCTBA M  pacHpoCTpaHEHUE 24
pamuoBonH [Tekct] : [yueb. Ui CTYIEHTOB BY30B IIO
CHeuaIbHOCTH 2011 "PagnocBs3b, paanoBEIIaHunE,

tenesunenue"] / I'. A. Epoxun, O. B. Yepnuwmmes, H. JI.
Ko3sbipes, B. I'. KouepxkeBckuii ; mog pea. I'. A. Epoxuna. 2-¢
u3n. M.: Topsiuas nmunus - Tenexom, 2004. - 491 c. ISBN 5-
93517-092-2. Dx3eMIusipel: Bcero 24.

2. |AHTeHHO-(pUIEPHbIC YCTPOHUCTBA CUCTEM CYXOMyTHOM )




HOIBMKHOM paaroCBsI3U [Tekcr] /
[A.JI.By30B,JI.C.Ka3auckwii, B.A.Pomanos,FO.M.Cnogo0aes];
ITox pen.A.JI.by3oBa. M.: Paauo u cBs3b, 1997. - 150 c. ISBN
5-256-01375-0. Dx3emMIuIsIpel: Bcero 5.

[[IupokomosocHbIe OecrpoBOHBIC ceTu nepeaavn
uHpopmanuu [Teker] / B. M. Bumnesckuii, A. U. Jlsxos, C.
JI. Tloptaoii, W. B. IllaxwoBuu ; PAH, WH-T mpobiem
nepenaun napopm. M.: Texnocdepa, 2005. - 591 c. ISBN 5-
94836-049-0. Dx3eMILIsIpBL: BCETO 5.

I'onuapenko, HUrops BuxrtopoBuu. AntenHel KB u VKB
[Tekct] . Y. 3 : [Ipocteie KB anTennsi, 2006. - 285 ¢. ISBN
5-93037-149-0. Dk3eMIUIIpEL: BCEro 3.

l'onuapenko, Wrops BuktopoBuu. Antennsl KB u YKB
[Tekct] . Y. 1 : Komnsiorepnoe monenupoBanue MMANA,
2004. - 125 ¢. ISBN 5-93037-119-9. Dk3eMIIsgpbl: BCEro 5.

Mypomues, [. FO. DnexrponnHamMuka U pacupocTpaHEHUE
paauoBosnH  [DnektponHbiii  pecypc] / Mypomue /Jl.
10.,3p1psiroB 0. T.,dentonun I1. A.,benoycos O. A. 2-e uzn.,
nom. Cankt-IlerepOypr: Jlanp, 2022. - 448 c. ISBN 978-5-
8114-1637-0.

https://e.lanbook.com/book/2

11646

Ps6oBa, Harames  BnamumupoBna.  PacmpoctpaneHue
pPaJMOBOJIH U aHTeHHO-(uaepHbIe ycrpoicTBa [Tekct] : mao.
npaktukym / H. B. Pa6osa [u ap.]. Homkap-Omna: MapI'TV,
2007. - 159 c¢. Ox3emmapsl: Bcero 97.

97

3bipsiHoB, FO. T. AHTeHHBI [ DNEKTPOHHBIN pecypc] : yueOHoe
nocobue s By3oB / 3eipsHoB 0. T.demonun Il

https://e.lanbook.com/book/3
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0. T., ®emronun I1. A., Pa6oB A. B., I'ooBuenko E. B. 6-¢
u3n., crep. Canxr-IlerepOypr: Jlanp, 2023. - 412 c. ISBN
978-5-507-48175-0.
6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne
NeNe [ Aynutopun ans npose- | IlepeueHb ocHOBHOTO 000pyAOBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATHH, obecrneueHue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluu
1. 408 (111) N3MEPUT.KCB PK247 (1),|Microsoft Windows
W3mepurens koMmIieKCHbIX kKoaddui-(Enterprise, CnpaBouHas
oB P4-37 (1), Kommiexkt npoOHUKOB c|mpaBoBas cucreMa
ornuuet HZ -16 (1), Jlaboparopnas|"Koncynerant  Ilmroc",
ycranoBka" Hccnen. pymopusix (1),|Microsoft Office
JlaGoparopnass ~ ycranoBka'Hccnen. [Standard, Arent Dr.Web,
JTHUHEHHO (1), JIabopatopuas |Microsoft Access,
ycraHoBka'"Hccnen.3epkanpaoit  (1),[|Microsoft Visio
JlaboparopHas Professional,  Microsoft
ycranoBka'"'Hccnen.xapakrepuc — (2),|Project Professional,

JlabopaTopHas
ycranoBka'"HUccnenoBanue Bxon (1),
MoOWIbHBIA ~ AHTEHHBIH  KOMILJIEKC
Diamond WD330 (1), MynsTuMeTp

Microsoft Visual Studio
Enterprise, Kommiext 10
1 p€IICHUS OCHOBHBIX
IIOJIB30BATCIbCKHUX 3a1a4




APPA (1), Hoytoyk Samsung NP -RF
511-S02RU 15,6" (1), Ocunnnorpad
DS-1150 C 2 xan. 150 Mru user.
udp. ¢ mporp. odbecred. u J0I. TOPT
(1), Ocmunorpad aByXKaHAIBHBIN
PCSU100 (1), ITK S404,2 400W/Intel
Core i3 540/xnaB.,MbIIIL,MOHUT. 21,5"
VA2248-LED (1), IlopratuBHBIN
aHanuzaTop crekrpa ¢ onnuamu FSH-
K1, FSH-K3 (1), [TIPUBOP P2-86 (1),
[HupokormnonocHas paMoyHas pueHast
autenHa (1), Kommiekr yuebHOI
mebenu (1)

Pasnen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIMIUIMHBL ®OHJ OLEHOYHBLIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIpaBJICHBI HaA:

- YCBOCHHE TCOPETUYECKOT0 MaTepuaiia (00beM 3HaHUH, ITyOuHA YCBOEHHUS ), MPEAYCMOTPEHHOTO
paboueil nmporpamMmoit;

- YMEHHE H3jaratb MaTepuall (YETKOCTh, TPAMOTHOCTh H3JIOKEHHS MaTepualla, TOYHOCTh H
MOJIHOTA BOCITPOU3BEICHUS yUeOHOTO MaTepHraa);

- YMEHHUE MPUMCHSATh TCOPETUUCCKUE 3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3aJaHHH.

IIxama OLICHUBAHMIA IMPEACTABIICHA HUKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [IIkama
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAaHHUS
KOMIIETCHIIUU
IToporosslii OOyuaromuiics HMeeT 3HaHWS OCHOBHOIO MaTepuala,( yaoBIeT-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKCHUM  MaTrepuala,
HEJOCTAaTOYHO MpaBUJIbHBIE (POPMYIUPOBKH, HCIIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUU NIPAKTUYECKUX 3aJaHUMN.

[IponBunyTteiii  |OOyuaromiuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo

YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIPOCOB U 3ajay, BJIAJACET HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMAaMU UX BBIITOIHEHUS

Bricokuit ypoBenb |OOyuaromuiicss riay0oKO M MPOYHO YCBOMJI IPOrPaMMHBIN|  OTJIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JIaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTAaBJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUSA C NPAKTUKOW, NPU 3TOM
oOyyaroluiics He  3aTpydHsieTcs C  OTBETOM  IpH
BUJIOM3MEHEHUM  33/1aHUs, CBOOOJHO  CIIpaBiseTCs €
3aJladyaMM, BONPOCAMM UM JIPYTUMH BHJIaMU MPUMEHEHUs
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKkoi
JUTEPAaTypOH, IEPUOJUYECKMMHU H3JaHUSIMH, IPAaBUIBHO
O00OCHOBBIBACT TPUHATHIC PELICHHs, CBOOOIHO BIAJEET
Pa3HOCTODOHHUMH  HAaBBIKAMHU, IPHUEMAMH  BBIIIOJIHECHHUSA
MPAKTUYECKUX paboT




7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJIb YCIEBAEMOCTH OOECHEUMBACT OLEHHUBAHHME XOJa OCBOCHHS JWCIHUILTMHBI
(MOyJIs1) U MPOU3BOAUTCS C IPUMEHEHHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JuCUUILIMHBL. 1IopsAnoKk cOCTaBieHHs TEXHOJOTMYECKOM KapThl H
QITOPUTM  TPOBEACHUS MPOIEAYypbl OLICHMBAHMSI BUJOB  JACSATEIBHOCTH  OOyYarolIuXcs,
HaNpaBJICHHBIX HA OCBOCHWE 3HAHWUN, YMEHWH, HABBIKOB W/ WJIHM OMNbITa JAEATEIbHOCTH, IIO
HaKOIMUTEJILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nojiokeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTeCcTalus 00yJaromuxcs
[IpomexyTounast aTTectanus oOydYalOIUXCsl HANpaBlieHA HA OIICHUBAHHUE PE3YyJIbTATOB OOyUCHUS
M0 TUCILUILIMHE (MOIYJII0) U MIPOBOJUTCS C UCIOJIb30BaHUEM (DOHJIOB OLIEHOYHBIX CPEJICTB.

[lpumepsl TUIOBBIX KOHTPOJIBHBIX 3alaHWii W3 0a3bl (OHAA OIEHOYHBIX CPEACTB IO
00pa3oBaTesIbHOI MporpamMmme.

1. /InHmA nepepaum HasbiBaeTcA O4HOPOAHON, ECN:
a) BbINO/IHEHA M3 O4HOPOAHOMO MaTepMana;
6) 3anonHeHa 04HOPOAHOM Cpeno;

B) B NPOAO/IbHOM Hamnpas/eHNUN HEM3MEHHbI MOMEPEYHOE CEYEHME U INIEKTPOMArHUTHbIE CBOMCTBA 3aMO/HAIOLWMX ee
cpea,

2. Jns Yero CTEHKMU BO/IHOBOAA BHYTPU MNOKPbIBAIOT IAKOM?
a) ANA 3aLWMTbl OT KOPPO3UK;
6) ANA yMEHbLUEHUA NoTepb;

B) Aana ysennyeHna 3J'IEKTpOMaFHVITHOl7I NPOYHOCTM BO/IHOBOAA.

3. Ycnosuem 3036y>«p,eHm| M nU3nyvyeHuAa Wenn ABnAaeTca
a) Hann4yune COCTHBHFHOU.I,EVI BEKTOpPa N/I0OTHOCTMN NOBEPXHOCTHOIO TOKa, I'IepI'IEH,D,VIKy}'IFlpHOﬁ ocu wenun,
6) Hann4yune COCTaBI]FHOLLI,el‘;I BEKTOpa NJI0OTHOCTN NOBEPXHOCTHOIO TOKa, napanneanoﬁ ocu wenu,;

B) Haan4yune B AaHHOM TUnNe nepep,aBaeMOVl BOJIHbI npop,oanon COCTaBI'IHIOUJ,eVI 3/1EKTPUHECKOro nonA.

4. B KakuMX eaMHULLAX U3MEPAETCA NOJHbIN HOPMMUPOBAHHbIM TOK U NOJIHOE HOPMUPOBAHHOE HanpsAXKeHne?
a)AuB;
6) n

B) be3pasmepHble.

5. Mpu paclwmpeHnn rnaBHOro nenectka gmMarpammbl HanpaBneHHOCTU KH/] aHTEeHHbI:
a) YMeHbLNTCS;
6) yBennuyurcs;

B) HE U3MEHMUTCA.



6. Kakolt ¢pn3nyecKkunii CMbIC/ AMaroHaabHbIX 3/1IEMEHTOB MATPULLbl CONPOTUBNEHWUI Z;i?
a) cobcTBEHHbIE NPOBOANMMOCTM KaXKA,0ro BXOAa NPU pPasMblKaHWM BCEX 4PYTUX BXOLOB;
6) cobCTBEHHbIE NPOBOAMMOCTM KaXKA0ro BXOAA MPU KOPOTKOM 3aMblKaHUK BCEX APYTUX BXOAOB;

B) COBCTBEHHbIE NPOBOAMMOCTU KaXXA0ro BXxoda npu CornacoBaHHbIX Harpyskax Ha Bcex gpyrmnx sxoaax.

7. Kakolt MHOrOMONOCHUK HA3blBAETCA HEAUCCUMATUBHbBIM?
a) MHOTOMOOCHMK, Y KOTOPOro OTCYTCTBYHOT BHYTPEHHME NOTEpY;
6) MHOTOMOIOCHMK, Y KOTOPOro MaTpMLLa pacceaHna obnasaeT CBOMCTBOM YHUTAPHOCTY;

B) 06a oTBETa BEPHbI.

8. YTo noHMmaeTca nog, nepexoaHbiMm ocnabneHnem HanpaBa1€HHOTO oTBeTBUTENA?

a) OTHOWeHune BXO,CI,HOIZ MOLWHOCTHN ﬂepBM‘-iHOﬁ JIMHUN K BbIXO,CI,HOﬁ MOLWHOCTH pa6ouero nne4ya BTOpW—lHOﬁ JIMHUN
(ab);

6) OTHOLIEHME MOLLHOCTEN Ha Bbixode paboyero u Hepaboyero nsiey BTOPUUYHOM AnHUK (4B);

B) OTHOWEeHne BXO/J,HOVI MOLWHOCTHN I'IepBVILIHOl‘;I JINHUN K BbIXOAHOﬁ MOLWHOCTHN Hepa6oqero naeya BTOpVNHOVI JINHUU
(8B).

9. KaKoli pynop HasbliBaeTca ONTMMAbHbIM?

a) ecan MakcMmanbHO gonyctumas ¢pasosas olwMbKa He npesbiwaet p/2 ana E-NA0OCKOCTHOro pynopa v 3p/4 ansa H-
M/I0CKOCTHOTO;

6) ecnm makcMmanbHO gonycTumas ¢pasoBas olwmnbKa He npesbiwaet 3p/2 ana E-NaockocTHOro pynopa v p/2 ana H-
NNOCKOCTHOrO;

B) €Cc/iM MaKcMmasnbHO gonyctumas ¢asoBas owubKa He npesblwaeT p/2 ans E-NA0CKOCTHOrO M H-MAOCKOCTHOro
pynopos.

10. Y1o npeacTaBnset cobo MeTos MOMEHTOB A/1A pacyeTa BUOPATOPHbIX aHTEHH?
a) meToa M3mepeHusa KoappuumeHTa 3aTyxaHus;
6) MaTeMaTUYECKUIA MeTo, MOlyYeHMA MATPUYHbIX YPaBHEHUN;

B) MaTemMaTUYeCKUIA MeTO NONYHEHUSA BbliPAKEHUI 414 NOCTPOEHNA AMarpaMm HanpaBAEHHOCTH.

[Iepeuenb BOnpoCoOB I MPOBEAECHUS TPOMEKYTOUHOM aTTecTaluu

1. PacnpocTtpaHeHve paamoBOJIH: MEXaHU3Mbl PacnpoCTPaHEHUA PaLMOBOSIH.

2. PacnpocTpaHeHue pagMoBOH Haj NOBEPXHOCTbIO 3eM/IM C YYETOM BNAHUA peasibHOW HEOAHOPOLHOM
aTmocdepbl. TpaeKkTopua pagnoBoJIH B MOHochepe.

3. PacnpocTtpaHeHune paanoBOH Hag noBepxHoCTbio 3emaun. OcnabneHve pagnoBosH B aTmocdhepe: ocnabnierHve B



rasax, B ocafkax, B MOHocoepe.

4. NMomexu paauonpuemy: KnaccuduKauma UCTOYHUKOB BHELLHMX MOMEX, XapaKTEPUCTUKM UCTOYHUKOB BHELLIHUX
nomex (LWymos).

5. PacnpoctpaHeHue YKB Ha HazeMHbIX paanonnHuax. 0bnactm npumeHeHus. PacyeT Noasa B OCBELLEHHOM 30He C
yyeTom pedpakumm pagmoBosH B Tponocdepe.

6. PacnpoctpaHeHne YKB Ha Ha3eMHbIx pagnoanHuax. PacyeT nona ¢ yyetom penbeda MecTHOCTHU.
7. OcobeHHOCTM pacnpocTpaHeHus YKB paiMuoBO/IH B ropoae.

8. PacnpocTpaHeHune YKB Ha KOCMUYECKMX paanonnHmnsax. OcobeHHOCTU CNyTHUKOBOM cBA3K. MoTepn B TpaKTe
pacnpocTpaHeHMA: OCHOBHbIE MOTepu Nepesayn.

9. PacnpocTpaHeHune YKB Ha KoCMUYECKMX paamnonnHmnax. OcobeHHOCTU cnyTHMKOBOM cBsa3n. OcnabneHue un
Jenonapusauma BosH B Tponocdepe.

10. PacnpoctpaHeHue YKB Ha KOCMUYECKUX PaaNONUHUAX. TenoBble 1 NONAPM3aLMOHHbIE NOTEPHU, CBA3AHHbIE C
NPOXOXAEHNEeM PagMoBO/H Yepes oHocdepy, BAMAHME pedpakLum.

11. PacnpocTpaHeHune KOpOoTKMX BOJIH. OCHOBHOW MeXaHM3M pacnpocTpaHeHns u obaactu npumeHenus KB. Paboune
4YacToTbl.

12. PacnpocTpaHeHne KOPOTKMX BOJIH. 3aMUPAHUA 1 PAa3HECEHHbIV NpueM. Bpems 3anasablBaHWs U OrpaHUYeHme
CKOpOCTM Nepeaayn nHbopmaLmu.

13. Ocob6eHHOCTM pacnpoCTPaHEHNA CPEAHNX BOJIH: OCHOBHbIE MEXaHW3Mbl pacnpocTpaHeHua n obnactm
NPUMEHEHUS, ciyyaliHble GNYKTYaUUmn HanpsKeHHOCTU NoA, NepekpecTHas Moaynsauma B MoHocdepe, pacyeT
HanpsyKeHHOCTM nos.

14. PaCI'IpOCTpaHEHVIe AOMVMHHDBIX BOJTH: Me€XaHU3M pacnpoCTpaHeHnAa n obnactn NMPpUMEHEeHUA, pacdyeT HanpAXeHHOCTHU
nonsa.

15. AHTeHHO-bUAEPHbIE YCTPOCTBA: NapaMeTpbl, XapaKTepusyoLme HanpasaeHHble U NOAAPM3aLMOHHbIE CBOWCTBA
nepeAaroLMx aHTeHH. BeKTopHas KOMMJIeKcHaa AMarpaMmma HanpasIeHHOCTM aHTEHHBI.

16. AHTeHHO-bUAEPHbIE YCTPOMCTBA. BTOpUUYHbIE NapameTpbl, XapaKTepuU3sytoLLMe HanpaBAeHHOCTb aHTEHH:
KO03DOUUMEHT HanpaBAEHHOro AeNCTBUA, LUMPMHA /lyda U YPOBEHb BOKOBbLIX N1EMNECTKOB.

17. AHTeHHO-bUAEPHbIE YCTPOMCTBA. 3aBUCUMOCTb KH/] OT WMPUHBI Iy4a 1 YPOBHA BOKOBbIX IENeCcTKOB.

18. Teopus cUMMeTpPUYHbIX BUBpaTopoB. Obwme nonoxeHus. NpubanKeHHbI 3aKOH pacrnpeaeneHns ToKa B
CUMMETPUYHOM 3/1eKTPUYECKOM BUBpaTope. narpamma HanpasneHHocTu CIB. KoadoduumeHT HanpaBaeHHoro
OeNcTBMA U AenCcTBYOWan ANNHA.

19. Teopusa cMumMeTpUYHbIX BUBpaTOpPOB. BXOAHOE CONpOTUBAEHME U CONPOTUBNEHME U3NYyYeHUA. CTPOroe pelueHne
334341 0 CUMMETPUYHOM 3/71eKTPUYECKOM BHbpaTope. CUMMETPUYHbIN LeneBoi Bubpartop.

20. OCHOBbI TEOPUM MPUEMHbIX aHTEHH, OCHOBHbIE 3/IEKTPUYECKNE XapPaKTEPUCTUKN MPUEMHbIX aHTEHH. dusnyeckme
OCHOBbI Npouecca npuema. [pMmeHeHne NPUHLMNA B3aMMHOCTY A1A aHAAN3a NPUEMHbIX aHTEHH.

21. MeToapl MONYYEeHUA Y3KUX AMarpamm HanpaBAeHHOCTH, 3epKaibHble Napabonnyeckme aHTeHHbI: BUAbI
napabosMyecknx aHTEHH, NPodUIb 3epKana.

22. MeToabl NONYyYEeHUA Y3KUX Anarpamm HanpasBAeHHOCTU, 3epKajibHble napaﬁonmqecme AHTEHHDbI: Bbl60p
napameTpos, TOYHOCTb BbINOJZIHEHUA 3€pPKana.

23. MeToabl NOAYy4YEeHUA Y3KUX AnarpaMmM HanpaB/eHHOCTH. Cnocobbl CKaHMNpoOBaHMA U 3a4a4u, pellaemble C
NMOMOLbK aHTEHHbIX PELUETOK.

24. MeToapbl NONYYEHUN Y3KUX AMArpamm HanpaBaeHHOCTU. DasnpoBaHHbIE aHTEHHbIE peLleTKn: pacnpesenuTenm B
BMAE 3aKPbITOro TPaKTa, NOCAeA0BaTENbHAA U NapaiesibHaA CXeMbl MUTAaHWUA, pacnpesennTenm onTMYeckoro TMna.

25. Tunbl aHTEHHbIX yCTponcTB YKB ananasoHa. OcobeHHOCTM aHTeHH YKB anana3oHa. Bo3by»kaeHue Bubpatopos



CUMMETPUYHON NNHUEN Nnepenayn. PasHOBUAHOCTM NPOCTbIX BUOPATOPHbIX aHTEHH.

26. Tunbl aHTEHHbIX ycTpPoNCcTB YKB Anana3oHa. Pa3HOBUAHOCTM NPOCTbIX BUOPATOPHbIX aHTEHH. Bo3byxaeHne
BMOPATOPOB KOAKCMANbHON NMHUEN. CUMMETPUpPYHOLLLME YCTPOICTBA.

27. AHTEHHbI ANA TeNeBUAEHUA, PAANOPENENHBIX IMHUIA U KOCMUYECKOW pagmnocsaAsn. MNepeaatowme Te1eBU3NOHHbIE
AHTEHHbI.

28. AHTEHHbI A/1A TeNeBUAEHUSA, PagMOPENerHbIX IMHUA U KOCMUYECKOM pagmnocBasn. NMpuemHblie TeNeBU3NOoHHbIe
AHTEHHbI.

29. AHTEHHbI A/1A TeNeBUAEHUA, PagMopenerHbIX IMHUN U KOCMUYECKOM PagmMoCBA3n. AHTEHHbI paanopeenHblx
JIMHUIA NPAMOI BUANMOCTH.

30. AHTEHHbI A/1A TeNeBUAEHUA, PagMopeneHbIX IMHUN U KOCMUYECKOM paamocsasn. MaccuBHble
peTpaHcnaTopbl PP/1, aHTeHHbI TponochepHbix PP/I.

31. AHTEHHbI A/1A TeNeBUAEHUA, PaaMOopPeNneHbIX IMHUN MU KOCMUYECKOM PagMoCBA3n. AHTEHHbI A1 CMYTHUKOBOM U
KOCMUYECKOM pagmocCBa3n.

32. AHTeHHbI 6330BbIX CTaHLMN M aBOHEHTCKMX TEPMUHA/IOB CUCTEM MOABUNKHOM pagmocsasn. OAHOBXOA0BbIe
npuemo-nepeaarolme aHTeHHbI A1 6a30BbIX CTaHLMUNA.

33. AHTEHHbl 6a30BbIX CTAaHLMN 1 ABOHEHTCKMX TEPMMUHANOB CUCTEM NOABUIKHOM PAANOCBA3U. AHTEHHbI MOABUMKHbIX
06beKTOB. O4HOYACTOTHbIE AHTEHHbI, MHOTOYACTOTHbIE aHTEHHbI.

34. AHTeHHbl 6330BbIX CTAHLMA U aDOHEHTCKMX TEPMMUHANIOB CUCTEM MOABUMKHOM pagnocsasn. ManorabapuTHblie
AHTEHHbI 4719 PYYHbIX TesiepOHOB, aHTEHHA B BUAE LWNEeNPOBOro CUMMETPUYHOTO BUbpaTopa.

35. AHTEHHbI 6a30BbIX CTAHLMN 1 ABOHEHTCKMX TEPMMUHANIOB CUCTEM MOABUMKHOW paanocsasn. ManorabaputHble
AHTEHHbI A/1A PYYHbIX TesiepOHOB, CNUPAJIbHbIE aHTEHHbI, HU3KONPOdUIbHbIE aHTEHHbI.

36. AHTEHHbIe peLleTKU C ynpaBasemol guarpaMmon HanpasaeHHocTU. SMART-aHTeHHbI. LlndpoBble aHTEHHbIe
pelweTku (LAP).

37. AHTEHHbI KOPOTKMUX BOJIH, duaepHble TpaKTbl. OCOBEHHOCTN KOPOTKOBOIHOBbLIX @aHTEHH. YUeT BAUAHMA 3eMun Ha
Anarpammy HanpasaeHHOCTU.

38. AHTEHHbI KOPOTKMX BO/IH, duaepHble TpakTbl. [pocTble KB aHTEHHbI.

39. AHTEHHbI KOPOTKUX BOJ/TH, duaepHble TpakTbl. CUHPa3Hble rOPU30HTA/IbHbIE AMAMNA30HHbIE aHTEHHDbI.
40. AHTEHHbl KOPOTKMX BOJIH, duaepHble TPaKTbl. POMbBUYecKne aHTEHHbI.

41. AHTEHHbl KOPOTKUX BOJH, buaepHble TPaKTbl. AHTEHHbI 6eryLei BONHbI.

42. AHTEHHbI KOPOTKUX BOJIH, GUAEPHbIe TPaKTbl. J/loronepuoamyeckme aHTeHHbl. Bonpocbl nMTaHua
KOPOTKOBO/IHOBbIX aHTEHH.

43. AHTEHHbI CPeAHUX N ANNHHBIX BOJIH, duaepHble TpakTbl. OcobeHHOCTM aHTeHH. [Nepeaatowme cpeHeBONHOBbIE
QHTEHHbI.

44. AHTEHHbI CpeaHUX U ANIMHHbIX BONH, duAaepHble TpaKTbl. Mepeaatowme aHTeHHbl B n C4B anana3oHoB.

45. AHTEHHbI CpeaHUX U AJIMHHbIX BOMH, duaepHble TPpaKTbl. [MuTaHMe nepenatoLmx
aHTeHH CB, 4B v C4B pnana3oHos. MNpuemHble CB, B v C/]B onanasoHoBs.

46. Bonpocbl MMHMATIOPM3aLMKN aHTEHH. AKTMBHAA NepesatoLlas aHTeHHa.
47. Bonpocbl MMHMATIOPM3aLMKN aHTEHH. AKTUBHaA Npuemo-nepesatollas aHTeHHa.
48. Bonpocbl MMHMATIOPM3aLMKN aHTeHH. PpaKTanbHble aHTEHHbI, U3/1y4aTesib Ha OcHoBe dpakTana Koxa.

49. Mpobnembl 31eKTPOMArHUTHON COBMECTUMOCTHU. MNapameTpbl aHTEHH, ONpeaenstolme 31eKTPOMarHUTHYO
COBMECTUMOCTb.



50. Mpobaembl 31€KTPOMArHUTHOM COBMECTUMOCTU. MeToabl CHUMKEHUA BOKOBOIo M3/1y4eHMa anepTyPHbIX aHTEHH.



