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PABOYA{ ITPOTPAMMA TUCHUILIIUHDI

PacnpocTpaHeHre pafiiOBOIH ¥ aHTEHHO-QUIePHEIE YCTPOUCTBA
(HauMeHOBaHNE MUCITAIIINHEL)

oOpa3oBaTebHAs MPOTPaMMa BHICIIET0 06Pa30BaHUS

11.03.02 MHMOKOMMYHUKAIMOHHBIE TEXHOIOTHU U CUCTEMEI CBI3HU
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Paboyas nmporpaMMa AUCLUIIINHEL COCTaBjJeHa Ha OCHOBe TpeboBaHui demepanbHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmenmaneHOCTH) TOATOTOBKU «11.03.02 UHPOKOMMYyHMKaIMOHHEIE TEXHOJIOTHU U
CUCTEMBl CBSI3U», YTBEPXKIOEHHBIM NPUKa3oM MuHHCTepCcTBa 00pa30BaHUS U HayKU
Poccuiickou ®egepanuu oT 19.09.2017 Ne 930, u B cooTBeTCTBUU C pabouuM y4eOHBIM
IIJTaHOM, YTBEPXKIEeHHBIM PEKTOPOM YHUBEPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbio mpenogaBaHus OUCHUIINIUHLEL «PacmpocTpaHeHre PafiiOBOJIH ¥ aHTEHHO-
(dbupmepHBIEe YCTPOUCTBa» SIBIISIETC:

M3y4YyeHre 3aKOHOB PaclpOCTPaHeHUs PafOBOJIH B IPHPOOHOHU CPefie U UX BIUSHUE
Ha PafiiOCUCTEMEI, IIOJIyUeHNe 3HaHUHU O THUIAaX U OCHOBHBIX IIapaMeTpax aHTeHH, CBI3H
3THUX ITaPaMETPOB C TEOMETPUYECKUMHU XapaKTEPUCTUKAMU aHTEHH U 0COOEHHOCTSIMU UX
HCIIONIb30BAaHUS B PAAUOCUCTEMAX PA3HOTO Ha3HAYEHMUS].

OTa 1e/lb OCTUTaeTCA IIyTeM pelleHus Claenyolux(er) 3aaad(u):

B pe3ylibTaTe U3yYeHUs OUCIHUIIUHBI Y CTYIEHTOB [OJIXKHBI OHITh CHOPMUPOBAHEI
3HaHUS, YMEHUS, U HaABHKH, NIO3BOJNAMIIKAE: NMPOBOAXWTH aHalIu3 0COOEHHOCTEH
pacnpocTpaHeHUs PaJHOBOJH Ha Pa3/IMYHBIX TpaccaXx C y4eToM ocoOeHHOCTeu
MECTHOCTH, YaCTOTHOTO [IKana30Ha, CBOMCTB aTMOC(EPH]; IPOBOOUTEL BEIOOP KOHKPETHHIX
TUIIOB aHTEHH C HeoOXOMMMBIMU TEXHUUYECKUMHM XapaKTePHUCTUKAMHU, YIYUTHIBAIOUIUMU
0COOEHHOCTH pPaOUONUHHKU, TPOBOAUTH MNPOEKTHUPOBaHWE, UYHUCJIEHHOE U
3KCIIepUMEHTANIbHOEe MCCJIefOBaHHE aHTEHHHIX YCTPOUCTB; cPopMupoBaTh 06aszy Ons
YCIEIIHOT0 OBNafeHus MOCIEeAYUMMHA CleldalbHBIMI OUCIUIIIMHAMU.

2. MecTo THCIHUIIIHHBI B CTPYKType 00pa30BaTe/IbHOH MPOrPaMMEI

Oucununnuaa «PacmnpocTpaHeHue pafguOBONIH U aHTEHHO-QUOEepHEHIE
ycTpouicTBa» b1.B.25 gBnsieTcd OUCHUNNMHOKW 4YacTh, GOPMHUDPYyeMOH y4aCTHUKaMHU
oOpa3oBaTeNbHLIX OTHOLIeHUM O610Ka 1 yueOHOrOo IjlaHa IMOATOTOBKKU OaKanaBpuaTta IIo
HanpaBneHuio «11.03.02 MHDOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBSI3HU».
M3yyeHue pOucnuniauHb «PacnpocTpaHeHHe pafXdOBONIH U aHTEHHO-QUOEepHBIE
yCTPOWCTBa» OINHUPaeTCd Ha 3HaHUM OUCHUNNUH(B) «Teopus 3MeKTPUUECKHUX
nenen»; «TexHudeckKas 3JeKTPOOUHaAMUKa».

3. IlepeueHb IVTAaHHPYEMBIX Pe3yIbTaTOB 00yUY€HHsI, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/IbHOH MPOrPaMMBbI

[Tporecc n3ydyeHus: OUCHUMIINHE HallpaBlieH Ha (POpMUPOBaHKE CIIEAYIOMNUX
KOMIIETEHIINN:
Tab6muia 1

Ne Kop

HauMeHOBaHHe KOMIIETEHIIUH
I/ [KOMIIeTeHIIHH

CnocoOHOCTH OCYIIECTBISITh MOHUTOPUHT COCTOSIHUS U ITPOBEPKY KayeCcTBa
paboTEHl, TPOBefeHEe U3MEePEeHUH U JUAarHOCTUKY OIINO0K U 0TKa30B

1 [K-4 TeJIEKOMMYHUKAIIMOHHOT0 060pyIOBaHuUs, CETEBLIX YCTPOMUCTB,
nporpaMMHOro obecrnedeHrss ”HGOKOMMYHUKAIAN
CnocoOHOCTb OCYIIECTBIISITE MOHTAX, HACTPOUKY, PETYIUPOBKY
TEeCTUPOBaHUE 000PYHOBaHUS, 0TPAbOTKY PEXKUMOB PabOTH, KOHTPOJIb
9 K-11 IIPOEKTHBIX ITapaMeTPOB PabOTHl ¥ UCIIBEITAHUST 000PYIOBaHUS CBSI3H,

obecre4yeHre COOTBETCTBUS TEXHUYECKHUX IIapaMeTpPoOB
I/IH(bOKOMMYHI/IKaLII/IOHHBIX CUCTEM U /UMY UX COCTABIIIOIINX,
YCTaHOBJIEHHBIM 3KCIIJIyaTallMOHHO-TEXHNYECKNM HOPMaM

MHOMKaTOPH JOCTUXKEHUS KOMIIETEeHIINN
Tabmnuma 2



3HaeT METOOUKY U CPefCTBa U3MepeHUH, UCI0JIb3yeMble [JIs KOHTPOJIS KauecTBa
[1K-4.1 paboTh 060PYHOBaHUS, TPAKTOB ¥ KaHAJIOB ITepefayH, IporpaMMHoe obecredeHme
000pyaoBaHUs, JOKYMEHTAIMIO 110 CUCTeMaM KayeCcTBa PabOTH MPeANpUITUN CBI3U

Ymeet AHAJIN3NPOBATE PEIYJIETATH U YCTAHABJIMBATE COOTBETCTBHUE ITapaMETPOB

TPAKTOB M KaHAJIOB IIepega4u

MK-4.2 paboTHl 060PYHOBaHUS JEeNCTBYIOIIUM OTPACIEBEIM HOPMaTHUBaM
BraieeT HaBHIKaMU MHCTPYMEHTAJIbHBIX U3MEPEHUH, UCIIOIb3YEMBIX B 0071aCTH
TK-4.3 TEIEKOMMYHHUKALIUH, ¥ OLIEHKHM UX COOTBETCTBUS TEXHHYECKUM HOpPMaM H
mapameTpaMm o60pyooBaHUs U KaHAJIOB ITepeflayy YCTaHOBJIEHHBIM 3KCIIIyaTallMOHHO-
TEXHUYECKUM HOPMaM, BeleHNe NOKYMEHTAIlUU 110 pe3yabTaTaM U3MepeHui
K-11.1 3HaeT NeNCTBYIOLIME OTPACIeBEle HOPMaTUBHI, ONpeiesaore TpeOoBaHUS K
' mapamMeTpam paboTel 000pyaoBaHUs, KaHAJIOB U TPAKTOB
K-11.2 3HaeT METOOUKY MTPOBeIeHUs ITPOBEPKU TEXHUUYECKOTO COCTOSTHUST 000PyIOBaHUS,

paboThl 060PYHOBaHMS U CPELCTB CBS3U

YmMmeeT BecTn TEXHUYECKYIO, OIIEPATUBHO-TEXHUYIECKYIO U TEXHOJIOTUYECKYIO
IK-11.3 OJOKYMEHTAIHXIO 110 YCTAaHOBJIEHHBEIM d)OpMaM,‘ OCYIIECTBIIATE IIPOBEPKY Ka4eCTBa

[1K-11.4
000pyIOBaHUS

BriafeeT HaBHIKaMU TECTUPOBAHUS 000PYIOBAHUS U 0TPabOTKU pPeKUMOB pabOTH

000pyI0BaHHUs ITPH €r0 HAaCTPOUKE

BrageeT HaBbIKaMu BbIOOpa M MCIIOIb30BAaHUS COOTBETCTBYIOLIETO TECTOBOTO U
[1K-11.5 |u3MepuTenbHOro 060PyIOBaHus, UCIOIE30BAHUS ITPOIPAaMMHOT0 00eCcTIeYeHus

4, 00beM THCUHIUITHHBI ¥ BHABI y4€0HOH PadoThI

Ounas popMa o0yueHus

Tab6mnuia 3
o Bcero| CemecTpnl

Bupn yuedoHOM paboThI vacos| 6 7
O611ast TPyEOEMKOCTb | 7 3ET 252 | 108 | 144
KoHTaKTHast paboTa ¢ 00y4aromuMuCs 102.6 |50.25| 52.35
B TOM YMCJIE:
Jlekunu 40 20 20
[IpakTryeckue 3angatus (I13) 32 16 16
JTabopaTtopHbie paboTs (JIP) 28 14 14
3amnuTa KOHTPOJIBHOM PabOoTH - -
3almTa KypCcoBol paboTh - -
3ammTa KypCoBOTO IIPOEKTa - -
[IpomexyToUHAs aTTeCTalys 26 [0.25| 2.35
CamocTositeibHasA paboTa ob6yuaromuxcsi (CPC) 115.75|57.75] 58
B TOM YUCJIE:
Kypcosast paboTa - -
KypcoBoii mpoekT - -
W / unu gpyrue BUOB CaMOCTOSITENTbHOM PabOTHI:
TIOATOTOBKA K JTabopaTOPHEIM paboTaM, MPaKTHUUYECKUM 107.75l49 75| 58
3aHATUSIM, KOHTPOJIBHEIM paboTaM, U3y4eHue
TEOPETUYECKOTO MaTepHara.
[ToproroBka K NpoOMeXyTOYHOU aTTeCTalllu 41.65| 8 33.65
Bua npoMeKyTOUYHOH aTTeCTaluu 3ayeT9K3aMeH




5. ComepxKaHue TUCIHUIITHHBI

5.1. ComepxkaHure pa3meoB OUCHUIITUHEI.
Tab6nuia 4

Ne
n/n

HaumenoBanue
pa3aeina (TeMbI)
OUCHHIUIHHBI

CogepxkaHue pa3geaa

Ne cemecTpa

OYHasA

OYHO-
3a04-
HasA

3a04-
Has

Pazgen 1.
PacnpocTtpanenne
pamuoBonH (PPB) B
CcBOOOTHOM
IIPOCTPAHCTBE.

Knaccudukanus paguoBoiH. Crioco6n
IIOCTPOeHUe paguonuuui. HasHayeHre aHTEHH.
PacueT HanpsKeHHOCTH T0JIsd, Y4eT
HalpaBJIeHHOCTHU U3Ny4YeHus. banaHc
MOIIIHOCTE! Ha PaAUONIMHUAX PA3HOTO THUTIA.
[ToTepu MOIITHOCTH IIPU PACIPOCTPaHEHNH,
MHOXKUTEND ocitabnernusi. O6macThb
MIPOCTPAHCTBa, CyllleCTBeHHas npu PPB.

Paszpgen 2.
Pacnpoctpanenue
3eMHBIX PailiOBOJIH.

PacueT HanpsxkeHHOCTH oA npu PPB Hag
IIJIOCKOY [TOBEPXHOCTBIO 3€MJIU IIPU BEICOKO
IIONHATHIX ¥ HU3KO PACIOJI0OKEeHHBIX aHTeHHaX.
PacnpocTpaHeHnue Hap 371€KTPUUECKU
HEOOHOPOOHOM IIOBEPXHOCTHIO 3eMiu. PPB Hag
r71afKoy chepruyecKoi IOBEePXHOCThIO 3eMIIH.
IIpuBemeHHBIEe BEICOTH aHTEHH. PPB Ha Tpaccax
C HepOBHEIM penbedoM. Kputepuit Panes nns
OIIpedeNneHus 1IepoX0oBaToi moBepxHoctu. PPB
Ha Tpaccax CUCTeM MOOMIbHON PafuOCBI3H.
Brnusiane 9KpaHUPYIOMKX IPENSITCTBUM.

Pazpen 3.
PacnpocTpaHeHnue
TPOTOC(EPHBIX
PaguoBOJIH.

CocTaB 1 mapaMeTpH TPOIOC(EPHL.
BeprukanpHbEY NPOGUIb UHAEKCA IPEIOMIIeHUS
Tpomocdeprl. fABneHre TPOIOCHEPHOH
pedpakiuy, BUgbl pedhpakiuy, ee ydeT Ipu
pacdeTe HaIPSIKEHHOCTH 0. DKBHUBAIEHTHBIN
papuyc 3emnu. [lanbHee TpornochepHoe
pacnpoctpanenue (IITP) YKB 3a cuer
paccesiHusT Ha TypOYyJIeHTHBIX HEOTHOPOMHOCTSIX
OUSJIEKTPAYECKOY TPOHUIIAEMOCTH.
XapaKTepUCTUKH 3aMUpaHuil Ha Tpaccax TP
YKB. Tlotepu ycunenus anteHH. Onpenenenue
HafIe’)KHOCTU PabOThHl MUHUYN IPU HATUYUU
3amupaHui. CriocoOnl 60PLOBI C 3aMUPAHUSIMHU.
Pa3HeceHHbIN TpueM. YueT ocnabneHus
curHasnoB Ha paguonuHuax TP YKB.

Pazpen 4.
PacnpoctpaHeHnue
HMOHOCGhEPHBIX BOITH

OcHOBHBIE TAapaMeTPH MOHOCPEPHL. PerynsapHbie
CJIOY 3JIEKTPUYECKOM KOHIIEHTPALUHU B
noHocdepe. YcnoBus 0TpakKeHUs PaguoBOJIH OT
noHocepsl. MakCUMaJbHO IPUMeHUMas 1
KpPUTHUYECKas 4YaCTOTH. BNusiHNE MarHUTHOTO
monsg 3eMnu Ha noHochepy. MorochepHbie
CTaQHIIMHU ¥ KapTHL.




Pazpen 5.

Mopenu 1 0cOOEHHOCTH
PPB pa3nbIx
Oyana3oHoB

Mopens PPB mekaMeTpoBOro auama3oHa
(KOPOTKHX BOJIH), MMala30H pab0yrX 4acCToT,
HaVMMeHbIIasgd IpUMeHNMas, MaKCHMallbHO
IpHMeHHMas U ONITHMaJibHas padodasi Y4aCTOTHI.
BonHoBOEe pacmucanue, 30HE MOTYaHUS,
3amupaHus Ha KB, uCKaXXeHUsI CUTHAOB.
Mopenu 1 ocoberHocTu PPB rekToMeTpoBOro
(CB), xkunomeTtpoBoro ([1B) u MEpraMeTPOBOI0
(CIIB) nuana3oHoB, 0071aCTH TPUMEHEHHUS.
Ocob6ennocTtu PPB Ha KOCMUYECKUX JIMHUASAX
cBa3u (KJIC). [Tomexu paguonpueMy U Ux
3aBUCHMOCTD OT YaCTOTHI. BEIOOP YaCTOTHOTO
guanal3oHa [y KOCMUYEeCKUX JIMHUM CBSI3H.
Bnusiaue pedpakiiuy BOJIH U OOIIEPOBCKOTO
cMeleHus 4acToTsl Ha paboty KJIC. Pacuer
snepretuku KJIC. PPB MK u onTu4eckoro
mrana3oHoB. [Tma3ma Ha KJIC.

Pazgen 6.
OCHOBHEIE TITADaMETPH
aHTEHH.

Onpepenenue u GYHKIIMK aHTEHH. BXxogHOE
COIIPOTHBIIEHNE aHTEHHEI, YCIIOBAE PEe30HAHCA.
OCHOBHBIE 3TEKTPUYECKNE U KOHCTPYKTUBHEIE
IapamMeTphl aHTeHH. YaCTOTHBIE CBOUCTRA.
H3ob6paxeHue quarpaMMhbl HallpaBIeHHOCTH
(OH) B pa3mU4YHBIX CHCTEMAX KOOPOUHAT,
onpefeeHne ee TapaMeTpPoB.

Pacmpenenenue ToKa BHOJIb BUOpATOpA.
OJIeKTPOMArHUTHOE I10JI€ CHMMETPUYHOTO
BUOpATOpa B peKKUMe Iepegayy B faibHel 30He

Pazmen 7. 1 QYHKIIMS HalpaBIeHHOCTH. BxogHoe
OCHOBHI TEOPUYU aHTEHH.| CONIPOTUBJIEHNE, PE30HAHCHAS [JINHA,
CuMMeTpUYHBII YKOPOUY€EHVe, IUalla30HHEIEe CBOUCTBA. TUIIEL
Bubpartop (CB) B KOHCTpPYKIu# CB, crioco6bl MUTaHUS,
CBOOOTHOM CUMMETPHUPYVIOLIUEe YCTPouCTBa. HacTpoiika B
IIPOCTPAHCTBE. pe3oHaHC. CB B pexuMe npuema.
MaxkcuManbHass MOIIHOCTD, BEIEIAEMAs B
Harpy3kKe, [0 KPUTEPHUIO OTHOIIEHUS
CUTHaJI/IIyM.
Teopust U3NMy4eHUST CUCTEMBI OBYX CBSI3aHHBIX
CUMMETPUYHBIX BUOPATOPOB. MeTO HAaBOAUMEIX
Pasger 8. IMC. OnpeneH?HI/Ie B3aMMHBIX ¥ HaBeJIeHHBIX
conpoTusieHui. [IpakTuyeckoe UCIOIb30BaHLUE.
CBsi3aHHBIE BUOPATOPHI.
. [Tone HB, pacronoxeHHOT0 BOMU3U
HecummeTpuyHBIT

Bubpatop (HB).

IIOBEPXHOCTHU 3eMiu. MeTof 3epKalbHBIX
n300pakeHul, OCHOBHBEIE XapaKTEPUCTUKY,
THUIIB KOHCTPYKIIMM, HACTPOXKa B PE30HAHC.
Croco0r! yBeIM4YeHNs OenCcTRyomei miuasl HB.

Pazgen 9.
AHTeHHEIE peIIeTKU
(AP).

Onpepenenue, knaccudukanus AP. Pacuer
HaNpPs2KeHHOCTH O NMuHenHou AP, yHKIMA 1
IIH, MHOXUTENb pemeTku. HamnpaBieHHbIE
CBOMCTBA. YCJIOBUS OTCYTCTBUS ITOOOUHBIX
TJIaBHBIX MAaKCUMYMOB. Yipasnenue [IH AP
M3MeHEeHNEeM aMIIJIUTYAHO-(Pa30BoTo
pacnpeneneHus TOKOB Ha 3jieMeHTax AP.
PexxuMebl n3ny4eHus: NonepeYHo-HaKJIOHHBIH,
ocesou. [Tmockue AP. ®a3upoBanubie AP, AP ¢
YaCTOTHHIM CKaHHpPOBaHHEM, AP B IT0JI0CKOBOM
ucrnonHeruu. CrocoOwl nutanus AP.




Pazgen 10.
[ITeneBble U3NMy4YaTeIN U

VimeanbHBIN ITIEJIEBOM M3NTy4yaTelb. PeanbHbIe
IIeJIM B CTEHKAX BOJIHOBO/OB. IIPaBHUJIa
OpHEHTAIIMU U PACIIONIOKEHUS eiel B CTeHKaX

10 | BOMHOBOOHO-IIIEIEBEIE | BOTHOBOLOB. HalpaBimeHHBIE CBOMCTBA,
aHTEeHHbIE PEIIeTKH corjacoBaHme Ieney ¢ Harpy3KaMu.
(IITAP). BonmHOBOMIHO-1IeIEBEIE AHTEHHEIE PEIIETKH,
pacnosoxeHue 1enen BOIU3KM Harpy3KHU.
Omnpenenenre, METOOMKA PacyeTa OCHOBHEIX
IapamMeTpoB. PymmopHble aHTEHHHBI, OCHOBHEIE
TUTIEl U TEOMETPHUUECKHE TTapaMeTpHL.
OnTtuMabHBIY pa3Mepshl, HallpaBjIeHHbE
CBOMCTBA, (ha30BHIM LEHTDP U3NyYEeHUS.
IToCTOMHCTBA ¥ HEMOCTATKH M CIIOCOOBI X
Pasmern 11 yCTpaHeHUs. 3epKaJibHble aHTeHHBI, OCHOBHBIE
11 ' reoMeTpPUYECKUE MapaMeTphl OJHO3EPKAaIbHEIX
AnepTypHEIE @HTEHHHL. -
aHTeHH, HallpaBlIEHHBIE CBOMCTBA, IPOQUIIH
3epkaj. Tumsl 00my4yaTenel, CliocoOh
yCTpaHEeHUs peakIuy 3epKaa Ha o01ydaTenb.
[IByx3epKabHEIE aHTEHHE, METOOUKA pacyeTa.
O6mnacTh npuMeHeHus1. JINH30BbIE AHTEHHHI,
reoMeTpUYeCKne apaMeTphl, HallpaBlIeHHEBIE
CBOICTBA.
TeneBu3MOHHEIE aHTEHHEI IePEJAIOIINX
TEJIeIIEHTPOB: OCHOBHBIE THUIIBI, CIIOCOOBI
nuTaHus. [IprueMHble TelneBU3UOHHBIE aHTEHHEI
MIPOCTOTO THIA U CUCTEM KOJIJIEKTUBHOTO
Pazmen 12.
npueMa. MHOTOKaHalbHBIE aHTEHHBI. AHTEHHEI
Hcnonb3oBaHNEe aHTEHH . . .
12 panuopeneussx nuauy (PPJI) npsamou
Ha PagHOINHUAX
BUIUMOCTHY ¥ TponochepHbix PPJI. AHTeHHH O
pa3Horo Ha3HaAUYeHUS . ;
CIIyTHUKOBOU ¥ KOCMUYECKOW PagUuOCBS3H.
AHTEHHB C KPYTOBOH MOJISpH3aliiel. AHTEHHH
0a30BLIX CTAHIMM ¥ aO0OHEHTCKUX TEPMHUHAJIOB
CHUCTEM MOOUIIBHOU PafiiOCBSI3H.
Pazpen 13. AntenHa KB npocroro tuna. CuadasHas
13 AHTeHHHI TOpU30HTaJbHad Ouamnal30HHas aHTeHHa (CI'[T).
IeKaMeTPOBEIX Pombuueckast aHTeHHa. Jloronepuoguyeckast
(KOPOTKMX) PafiiOBOIIH. | aHTEHHA.
CpenHeBOTHOBLIE IIepeNalolye BellaTelbHEIe
Pasgern 14 AHTEeHHBI-MAYTH 1 aHTEHHEBI-0AIIKHY C
‘ H30JIMPOBAaHHBEIM ¥ 3a3€MJIEHHEIM OCHOBAHUSIMU.
AHTEHHEI
AHTU(ETUHTOBEIE aHTEHHBI. CUCTEMBI
rekToMeTpoBHIX (CB),
14 3a3zeMienus. Pamounsle, T u [-o0pa3Hkie
KUnoMeTpoBhX ([IB),
IpueMHbIe aHTeHHH Auana3oHos CB, 1B u C]IB.
MupuameTpoBsix (CIIB)
BONH Ilepenatomue anteHHusl [IB u CIIB.
’ Hcnonb3oBanue auteHH CIIB ¢ HECKOIBKUMU
CHUXKEHUSIMU.
IToTOCKOBEIE U MUKPOTIOIOCKOBEIE aHTEHHEI U
aHTeHHbIe pemeTKU. O61aCTh UCIIOIH30BAHNUS,
Pazpen 15. MEePCIEeKTUBL Pa3BUTHS.
MununaTIOpu3anus CBepXIIMPOKOIIOIOCHEIE, CAMOIIOIO0HBIE
15 | aHTeHH u mpobemMa aHTeHHHL [Ipo6nema IMC u myTH ee peleHus.
9JIeKTPOMarHuTHOU CmocoObI mofaBneHust 60KOBOTO U3TYUYEHUS

coBMecTuMocTH (OMC).

AHTEHH, 3alllUTHEIE 9KPaHH, KOMIIEHCAIIMOHHEIE
METOJHI, MCIIOIb30BaHNE afallTHBHLEIX aHTEHH.
PasBsg3Ka 110 MONspU3aluu.




5.2. MexXpOucHUNINHapHbE CBA3W C obOecnmeduBaeMbHIMU (MOCTEOYIOITUMU)

OUCIIMIIIINHaAMHU.
Tabmnuia 5
n]\/[; HanMmeHoBaHHe 00ecneuynBaeMbIX (IIOCIEIYIOIINX) TUCIUIIIHH
1 |IlpoekTupoBaHue CeTeu MOABUXKHONU CBI3U
2 | CucTeMsl pafuOOOCTYyIIa MSTOr0 ITOKOJIEHUS
3 | CoBpeMeHHHBIE CTAHIAPTHI CUCTEM ITOABUKHOM CBSI3U
4 | CnyTHUKOBHIE U pafyiopesieiHble TUHUY CBI3U
5.3. Pa3pgesnsl UCIIUIIIMH U BUOLI 3aHITHH.
Ounas popMa o0yueHus
Tabmnuia 6
Ne HaumeHnoBaHue pa3jgesnna (TeMbl) Jlek-| IIpakr. | JIad. [Cemu- CPC Bcero
n/n OHCIHUILTHH IIMH 3aHATHA3AHATHS HapPbl YacoB
Pazpmen 1.
1 | PacnpocTtpanenue paguoBonH (PPB) B 4 4 4 9.75 |21.75
CBOOOTHOM ITPOCTPAHCTBE.
o |Pasmen 2. 4| 4 10 10 | 28
PacnpocTpaneHre 3eMHBIX PaJlOBOJIH.
Pasgen 3.
3 | PacnpocTtpaHeHue TpomochepHbIX 4 4 10 18
PafrOBOJIH.
4 Pasmen 4. A 10 14
PacnpocTpaHeHne HOHOC(HEPHBIX BOITH
Paspgern 5.
5 |Mopenu u ocoberHocTu PPB pa3Hbix 4 4 10 18
Ouana30HoB
6 Pazgen 6. 9 4 6 12
OCHOBHBIE TapaMETPHl AHTEHH.
Paspmen 7.
7 | OcHOBEI Teopuu aHTEHH. CHUMMETPUYHBIN 2 4 6
BruOpaTop (CB) B cBOOOOHOM IPOCTPAHCTBE.
Pazmen 8.
8 | CBsizanHHIEe BUOpaTOPH. HecuMMeTpUYHBIH 2 4 6
BubpaTop (HB).
Paspen 9.
9 AnTennnle pemretku (AP). 2 4 10 16
Pazpmen 10.
10 | OleneBrle n3nyyaTenu U BOJTHOBOOHO- 2 4 4 10 20
mesneBsle aHTeHHBIe peneTKy ([ITAP).
11 |Paspen 11, 2 | 4 10 6 | 22
AnepTypHBIe QHTEHHEL.
Paszmen 12.
12 | Ucnonbp30BaHNe aHTEHH Ha PafUOIUHUSX 2 4 6
pPa3HOr0 Ha3HAYEHUS
Pazpen 13.
13 | AHTeHHBI IeKaMeTPOBLIX (KOPOTKUX) 2 6 8
PafKOBOJIH.




Pa3pen 14.
14 AHTeHHH TeKTOMeTPOBHIX (CB), 7 4 6
KUJIOMETPOBHIX ([IB), 1 MEUpUaMeTPOBBIX
(CIOB) BoH.
Pazpgen 15.
15 | MuHHMaTIOpU3aIKs aHTeHH U TpodieMa 2 4 6
3JIEKTPOMarHuTHOU coBMecTUuMOoCTH (OMC).
Wroro: | 40 32 28 - 107.75[207.75
6. ;TabOpaTOPHBIN MPAKTHKYM
Ounas popMa o0yueHUs
Tabnuia 7
No Howmep o Bcero
o/ [PA3AETA HauMeHoBaHHe Ta00pPaTOPHOU PadOTHI ACOB
(TeMbI)
1 1 HccnegoBaHre 00/1acTy IPOCTPaHCTBa, Haubolee CylleCTBEeHHOU TIpH 4
pacrnpocTpaHeHuy pafuoBonH (30Hb OpeHerns)
9 9 HccnenoBaHue mpolecca paclipoCTpaHeHUs PafuOBOJIH Haf IJI0CKOU 4
ITOBEPXHOCTHIO
3 2 HccnemoBaHue OTpakKeHUs PAgUOBOIH OT IIOBEPXHOCTEN PA3HBIX TUIIOB 6
4 10 HccnepoBaHue BOJTHOBOOHO-IIENIEBOY aHTEHHEI 4
5 11 HWccrepoBaHre PYNIOPHBIX aHTEHH 4
6 11 HccnegoBaHue mapabonniecKoi aHTeHHEBI 2
7 11 HccrnemoBaHue METOMIOB YCTPAHEHUS BIUSHUS OTPaXkKeHHOM OT 3epKaa A
BOJIHHI Ha 0011y4aTesnb nmapabonnyecKuxX aHTeHH
Wrtoro: | 28
7. IIpakTHYeCKHe 3aHATHS (CeMHHaPhI)
Ounas popMa o0yueHus
Tab6mnuia 8
Ne Howmep " Bcero
. pa3geal HaumeHoBaHHe MPAaKTHYECKHX 3aHSTHU (CEMHHApPOB) 4aCOB
(TemsnI)
1 1 Pacuer HanpsxkeHHocTu nonsg npu PPB Hap chepuyeckor 3eMien u 4
BHICOKO ITOAHSATHIX aHTEHHaX. 30Ha OCBEIEHHOCTH.
9 9 PacyeT nons npu BEICOKOIIOOHSATHEIX aHTEeHHaX. 30HBE IPOMeXyTO4YHas U 4
TEHH.
3 3 YueT pedpakiiiy paguoBOJIH HAa PaAUOIMHUIX 4
4 5 pacyeT 3HEePTreTUKU KOCMUYECKUX U CIIYTHUKOBHIX PafUOIMHUN 4
B) 6 PacueT xapakTepuCTUK BUOPATOPHEIX aHTEHH 4
6 9 PacuyeT aHTEHHEIX PEIIeTOK 4
7 10 Pacuer mieneBrIX aHTEHH 4
8 11 Pacuer 3epKanbHBEIX aHTEHH 4
Htoro: | 32

8. IIlpuMmepHasi TeMaTHKa KYPCOBBIX IIPOEKTOB (padoT)

Pabouum y"-Ie6H]E>IM IIJIaHOM HE IIPEeJyCMOTPEHO



9. CamocTosiTe/IbHasA padora

Ounas ¢popMa o0ydeHUs

Tabmnuia 9
Ne
a3geia Bcero
pasi Copepxanue CPC ®opMa KOHTPOJISA
MUCITHII- JacoB
JIMHBI
PacmpocTtpanenue pamuoBosiH (PPB) B cBoG0mHOM
1 pOcTh ban ( ) A KOJIJIOKBUYM 9.75
IIPOCTPAHCTBEIO
2 PacmpocTpaHeHye 3eMHBIX PafiiOBOJTH KOJIJIOKBUYM 10
3 PacnpocTpaHeHne TpornochepHbIX PagrioBOIH KOJIJIOKBUYM 10
4 PacnpocTpaHeHue HOHOCHEPHBIX BOITH KOJIJIOKBUYM 10
5 Mopenu u ocobeHHoCTH PPB pa3HbIX I1amna3oH0B KOJIJIOKBUYM 10
6 OCHOBHBIE TTApAMETPH AaHTEHHE KOJIJIOKBUYM 6
OcHOBEI TeOpyH aHTeHH. CHMMEeTPUYHEIM BUOPATOP
7 KOJIJIOKBUYM 4
(CB) B cBOOOTHOM IIPOCTPAHCTBE
CBst3aHHBIE BUOPATOPH. HecuMMeTpUYHbIM
8 KOJIJIOKBAYM 4
Bubpartop (HB)
9 AHTeHHBIe pemeTku (AP) KOJIJIOKBUYM 10
eJieBble U3JTy4YaTe/Iu U BOJTHOBOMHO-IIEJIEBLIE
10 1 y AHO-II KOJIJIOKBUYM 10
aHTeHHble peureTky (LIAP)
11 AnepTypHEIE aHTEHHE KOJIJIOKBUYM 6
Kcrionb30BaHNe aHTEHH Ha PafMOIMHUSX PA3HOTO
12 KOJIJIOKBUYM 4
Ha3HaYeHUs
13 AHTEeHHBI [EKaMEeTPOBHIX (KOPOTKHX) PaJUOBOIIH KOJIJIOKBUYM 6
AHTeHHH reKToMeTpoBHIX (CB), kunometrposux (1B
14 P (CB) p (B) KOJIJIOKBUYM 4
1 mupuaMmeTpoBrx (CIIB) BomH.
MuHuaTIOPU3aIus aHTEeHH U mpobieMa
15 . KOJJIOKBUYM 4
3JIEKTPOMArHUTHOK COBMeCTUMOCTH (OMC)
Hroro: [107.75

10. IlepeyeHp Y4€OHO-METOTHIECKOr0 00eCIeUYeHHsI [I/Isi CAMOCTOSITe/ IbHOU
padoThl 00yYaIONIMXCS 110 TUCIHUIITHHE

I7ss caMOCTOSITeTbHOM PabOTH IO AUCIUIIINHE PEKOMEHI0BAHO Cliefyiomiee yuebHO-
MeToOu4Yeckoe obeclieueHue:
- [TormoxkeHue 0 caMOCTOSITeNIbHOM paboTe cTyneHToB B CaHKT-IleTepOyprckom

roCyapCTBEHHOM YHHUBEPCUTETE TeleKOMMyHUKauui uM. npod. M.A. boruy-Bpyesuua;
- PEKOMeH[I0BaHHas OCHOBHAaA U NOIOJIHUTEJIbHAS JINTEPATyPa;
- KOHCIIEKT 3aHSTUY 10 OUCLUIIINHE;
- Claupgbl-Ipe3eHTaliy U OPYroM MEeTOANYECKUY MaTeprall, UCIIOIb3yeMbIi Ha 3aHATUAX;
- MeTOUYeCKre PEKOMEH[IAIIMH 10 TOATOTOBKE MUCbMEHHBIX PaboT, TpeOOBaHUS K UX

copepKaHui0 U odopMIleHHIo (pedepar, scce, KOHTPONbHas paborTa) ;

- (oHIH

OIIEHOYHBIX CPEJICTB;

- METOAMYECKHe YKa3aHUs K BHIIOTHEHUIO TabopaTOPHEIX PaboT Ot CTYAEHTOB;
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11. ®oHA OLIEHOYHBIX CPEICTB ISl MPOBEIeHUsI IPOMEXKYTOYHOH aTTeCTalluH
00y4Yaromuxcsi

®OoHJI OIIEHOYHHIX CPeNCTB pa3pabaThiBAETCS B COOTBETCTBUU C JIOKAJIbLHBIM aKTOM
yHuBepcuteta "[lonoxeHune o GOHME OLIEHOUYHHIX CPEACTB" U ABNSETCS MPHUIIOKEHUEM

([Tpunoxenue A) K pabouelt mporpaMMe OUCIHUTIINHEL

®oHI OIEHOYHHBIX CpPENCTB [OJid IPOBEOEHUS NPOMEXYTOYHOU aTTecTaluu
00y4JalouIuXCsl 10 OUCIUIINIMHE BKIIOYaeT B cebs:

- IlepeyeHb KOMIIETEHIIUM C yKa3aHUEM 3TamoB UX GOPMUPOBAHUS B IIPOIIECCE OCBOEHUS
00pa30BaTeIbHOM TPOTPaMMBI;

- OIIACaHMe II0Ka3aTejlel U KPUTEPUEB OLIEHUBaHUSI KOMIIETEHLIMM Ha Pa3/IMYHBIX 3Talax
X (OPMUPOBaHUS, ONIMCaHNE IIKal OLleHUBAHUS;

- TUTIOBHIE KOHTPOJIbHLIE 3afjaHus UJIM HHBIE MaTepuabl, He00OXO[UMbIE IS OLleHKU
3HaHWM, YMEHNY, HaBBIKOB U (MJIM) OIBITA AESATEIbHOCTH, XapaKTePU3YIOIIUX JTaIlbI
(dbopMUpoBaHUS KOMIIETEHIIAN B IIPOLIECCEe OCBOEHUST 00pa30BaTeIbHOM ITPOTPaMME;

- METOOMYEeCKHe MaTepualibl, ONpeaessollye IpoLenypsl OlleHUBaHU 3HaHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA AEeATETbHOCTH, XapaKTEePU3YIOIIUX 9Tallbl (GOPMUPOBAHUS
KOMIIETEHIIUM.

[ KaXX[moro pe3ybTaTa 00y4eHUs 0 AUCHUIIINHE ONpPEeensioTCsa IoKa3aTelu U

KPUTEPHUU OIeHKHM CHOPMHPOBAHHOCTH KOMIIETEHIMM Ha PAa3/IMYHBEIX 3TamaX HX

dbopMupoBaHus, IIKAB U MPOLEAYyPHl OLleHWBaHMUS.

12. IlepedyeHb OCHOBHOH H IOIOTHHTE/ILHOH JIUTEPATyPhbl, HEOOXOTUMOM [IJIsI
OCBOEHHH JTHCIHIIIHHEI

12.1. OcHOoBHas nuTEpaTypa:

1. baueBckuii, AHTOH CepreeBud. PacripocTpaHeHue pafuoOBOJIH U aHTEeHHO-QuOepHEIE
yCcTporcTBa : yuebHoe mocobue / A. C. BaueBckuii, A. A. [Ilatanos, B. A. [llaTanosa ;
pet.: B. B. [TaTkos, A. B. ficTpebeoB ; ®enepanbHoe areHTCTBO CBsA3u, PemepanbHoe
rocygapCcTBeHHOe o0pa3oBaTelbHOE OI0I2KETHOE YUpeXAeHNEe BEICIIETO
npodeccruoHanbHOro oopa3oBanus "CaHKT-IleTepOyprckuil rocyqapCTBEHHBIN
YHUBEPCUTET TeIeKOMMYHUKalLXi uM. mpod. M. A. bornu-bpyesuua". - CII6. : CIIGI'YT.
Y. 1 : PactipocTpaHeHme 371€eKTPOMarHUTHBEIX BOJTH ¥ aHTEHHO-(QUIepHbIE YCTPOKUCTBA B
CHCTeMax Ja3epHoi cBsa3u. - 2014. - 155 c. : umn., tabn. - ISBN 978-5-89160-110-9 :
934.79 p.

2. Manperns, A. E.

PacnpocTpaHeHue pagroBOJH : [OneKTpoHHEIM pecypc] / A.E. Maugens, B.A.
3amoTpuHCKuH. - ToMmck : TYCYP, 2012. - 163 c. : un. - URL:
http://ibooks.ru/reading.php?productid=27952. - ISBN TUSURO025 : b. 1.

3. Kocapes, Anekcaunp BacunreBud. PacnpocTpaHeHre pagrioBOIH U aHTEHHO-QUOEPHbBIE
yCTpOMCTBa : yueOHoe mocobue : B 2 4. / A. B. Kocapes, P. B. Cmup#oB ; peir.: O. O.
[InatoHoB, B. M. Yctumenko ; ®enep. areHTCTBO CBA3U, PemepanbHoe
rocyoapCTBeHHOe 010fKeTHOe 00pa30BaTe/IbHOE YUpeXKIeHre BLICIIero 06pa30oBaHus
"CaHKT-IleTepOyprckuii rocygapCTBeHHbIM YHUBEPCUTET TEJIEKOMMYHHUKAIINN UM.
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npod. M. A. boru-Bpyesuua". - CII6. : CII6I'VT. Y. 1. - 2019. - 86 c. - ). - 481.50 p.

. PacnpocTpaHeHue pafiiOBOIH ¥ aHTeHHO-QUOEePHEIE YCTPOKCTBA : y4eOHOe 1mocobue : B
2 4./ B. B. [Imutpuesa [u ap.] ; peu.: O. FO. Ilnatonos, C. A. [llmak ; ®emep. areHTCTBO
cBg3u, PefiepanbHOE TOCyIapCTBEHHOE OI0IKETHOE 00pa3oBaTeNbHOE YUpekKIeHNe
BhICIIero oopa3oBanus "CaHKT-[IeTepOyprcKuit rocymapCTBEHHBIN YHUBEPCUTET
TeleKOMMYHUKalnii uM. mpod. M. A. bornu-bpyesuua". - CII6. : CII6T'YT. Y. 2. - 2019. -
90 c.-).-46547 p.

12.2. JononHUTENbHAS IUTEPaTypa:

. YepeHkoBa, E. JI.
PacnpocTpaHeHue pagroBoiH : yueb. ansg By3oB / E. JI. YepeHnkosa, O. B. YepHHIIIOB. -
M. : Paguo u cBsi3p, 1984. - 271 c. : un. - bubnuorp.: c. 265-266. - [Ipeam. ykas.: c.
266-268. - (B mep.) : 0.95 p. - TEKCT : HENOCPEOCTBEHHLBIN.

. PacnpocTpaHeHue pagroBOIH U aHTeHHO-QUOEPHBIE YCTPOMCTBa : y4eOHUK / B. B.
Kamenes [u np.] ; pen. B. B. Kamenes ; Boennas akagemust cBs3u. - CII6. : BAC, 2007.
- 260 c. : un. - bubnuorp. : c. 256. - 264.00 p. - TeKCT : HENOCPEACTBEHHEBIM.

. ®anpkoBckuii, Oner McaakoBuy.
Texuuueckas snekTpofuHaMuka : y4eOHuK / O. . ®anbKOBCKUM. - 2-€ U3[,., CTeP. -
CII6. : JIansp, 2009. - 431 c. : un. - (Yuebuuku ms By30B. CrenuanbHas IuTeparTypa). -
bubnuorp.: c. 423-424. - ISBN 978-5-8114-0980-8 : 566.92 p. - TekcrT :
HeIoCpeacTBeHHbIN. [Ipur. : c. 415-422

. AHTEHHBI U PacCIPOCTPaHEeHNWe PaANO0BOIIH : [IJIeKTPOHHBIN PeCcypc] : METOANYECKHe
yKa3aHud K nabopaTopusiM pabortam / T. I'. Bynymesa [u fp.] ; peu. B. H. 2KemuyroB ;
depepanbHOE areHTCTBO CBs3U, PefepanbHOe TOCYOapCTBeHHOE 00pa30BaTeIbHOe
010[I2KeTHOE yUpeXkeHue BLICIIET0 MpodeccuoHanbHoro oopa3oBanus "CaHKT-
[TeTepOyprckuii rocymapCTBEHHbIM YHUBEPCUTET TEJIEKOMMYHUKAIUN UM. Tpod. M. A.
Bonu-Bpyesuya". - CII6. : CII6T'VT, 2011. - 36 c. : un, tabn. - 15.75 p.

. Kocapes, AnekcaHap BacunbeBud.

AHTeHHO-(pUmepHbIE YCTPOUCTBA ¥ PaCIpPOCTPaHeHre PagruoBOIH. PacyeT aHTEHHH
0a30BO¥ CTAHIUY : [ITIEKTPOHHEIN pecypc] : yueOHO - MeToguYecKoe mocobue 1o
KypcoBoMy npoekTupoBanuio / A. B. Kocapes, I'. U. Tpemunuckas ; peu. B. A.
JlaBpyxuH ; ®emepanbHOe areHTCTBO CBSI3u, PemepanbHOE rOCymapCTBEHHOE
Orof2KeTHOe 00pa30BaTeNlbHOE yUpekaeHue BriciIero oopa3oBanus "CaHKT-
[TeTepOyprckuit rocymapCTBEHHbIM YHUBEPCUTET TEJIEKOMMYHUKAIUM UM. mpod. M. A.
Bonu-Bpyesuua". - CII0. : CII6I'VT, 2016. - 51 c. : un, Tabn. - 540.61 p.

. AnTennsl : yuebHoe nmocobue / 10. T. 3nipsanHoB [u Ap.] ; peu.: JI. A. OBuapeHKo, A. A.
Bopo6res, O. FO. [Tepdunos. - 2-e u3g., nep. u goim. - CII06. ; M. ; KpacHomap : JIaHb,
2016. - 411 c. : un. - (YueOHuKY fyd By30B. CrieliranbHas nuTtepaTypa). - ISBN 978-5-
8114-1968-5 : 850.08 p. - TeKCT : HEOCPEACTBEHHBIN.

. PacnpocTpaHeHue pagroBoIIH : yueOHoe mocobue / aBT., pen. O. . fAkosnes [u Op.]. -
M. : JIEHAHI, 2017. - 496 c. : un. - ISBN 978-5-9710-4552-6 : 468.00 p. - TekcT :
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HEIOCPEeNCTBEHHBIN.

8. Heranos B. A. YcrpoiictBa CBY u anTeHHH : y4eOHUK / B. A. Heranos, [I. C. Kioes,
II. IT. TabakoB ; pen. B. A. Heranos. - Ctep. u3n. - M. : JIEHAHI]I. - TekcrT :
HerocpenacTBeHHbN. Y. 2 : Teopus u TexHuKa aHTeHH / pell. C. b. PaeBckuii. - 2016. -
728 c. : un. - ISBN 978-5-9710-2722-5 : 858.00 p.

9. Heranos B. A. YcrpoiictBa CBY u anTeHHH : y4eOHUK / B. A. Heranos, [I. C. Kiioes,
II. IT. TabakoB ; pen. B. A. Heranos. - Ctep. u3n. - M. : JIEHAHI]I. - TekcrT :
HenocpencTBeHHBIN. Y. 1 : [I[poekTHpoBaHUe, KOHCTPYKTHBHAS peanu3alus, IPUMepEl
npuMeHeHnus ycrpoucts CBY / pen. C. b. Paesckuu. - 2017. - 608 c. : un. - ISBN 978-
5-9710-4320-1 : 780.00 p.

10. PacnpocTpaHeHue paguoBOJIH U aHTEHHO-(DUIepHbIEe YCTPOUCTBA : [DJIeKTPOHHBIN
pecypc] : yueOHO-MeTogHuYEeCKOoe ITocobre 0 BLIMOJTHEeHU0 TabopaTopHbIX paboT / A.
B. Kocapes [u mp.]. ; pei. B. M. Yctumenko ; ®emepanbHoe areHTCTBO CBSI3H,
depmepanbHOE TOCYOApPCTBEHHOE O10[IKEeTHOEe 00pa30BaTeIbHOE YUpekaeHre BLICIIETO
oOpa3oBanus "CaHKT-IleTepOyprckuii rocygapCTBEHHBI YHUBEPCUTET
TeJIeKOMMYHUKaIui uM. mpod. M. A. boru-bpyesuua". - CII6. : CII6I'YT, 2019. - 67 c.
: u1, Tabm. - 593.10 p.

11. JIukoHieB, Anekceu HMropesud.
PacnpocTpaHeHre pagrioBOIH U aHTEHHO-QUAEPHBIE YCTPOMCTBA : [DNEeKTPOHHBIH
pecypc] : TepMuHONIOTHYECKUY CcnoBapk. A - O / A. U. Jlukonnes, K. O. KopoBuH ; pet.
C. JI. ®emgopos ; PemepanbHOE areHTCTBO CBSA3M, PefepanbHOE TOCYAapCTBEHHOE
O10mKeTHOe 00pa3oBaTeNIbHOE yupexkaeHue Briciiero oopa3oBanust "CaHKT-
[TeTepOyprckuii rocygapCTBEeHHbIM YHUBEPCUTET TEJIEKOMMYHUKAINU UM. Ipod. M. A.
Bonu-BpyeBuua". - CII6. : CII6I'VT, 2019. - 64 c. - 826.10 p.

13. IlepeyeHsb pecypcoB HH(POPMAHOHHO-TEIeKOMMYHHUKAIIHOHHOH CE€TH
«AHTEepHEeT»

- www.sut.ru
- lib.spbgut.ru/jirbis2 spbgut

14. IlepeyeHb HHPOPMAIIHOHHBIX TEXHOIOTHH, HCIOJIL3YEMBIX IPH
OCyIlIeCTB/IEHHH 00pa30BaTe/ILHOI0 Mpolecca Mo JUCHUIUIHHE (MOIYII0),
BKJII0OUasi MepedeHb MPOrpPpaMMHOI0 odecnedyeHHsI H HHPOPMaIlHOHHBIX
CIIPAaBOYHBIX CHCTEM.

14.1. TIporpaMMHOe oOecredeHne OUCIUIIINHEL:

- MATLAB v.7.11.0.584 (R2010b)

- Open Office

- ADY-02-16

- [Iporpamma ympaBnenus Graphit P2M Bepcus 2.3.7
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14.2. UadpopMalliOHHO-CIIPaBOYHEIE CHCTEMBL:

- 9BbC iBooks (https://ibooks.ru)
- 9BC Jlans (https://e.lanbook.com/)
- OBC CII6I'YT (http://lib.spbgut.ru)

15. MeToguyecKHe yYKa3aHHUS IS 00yJalONIUXCS 10 OCBOEHHUIO TUCIIHIITHHBI

15.1. TInaHupoBaHue XU OpraHK3alus BpeMeHU, HEOOXOOUMOTO OJIS M3YYeHUd
OUCLUATITAHEL

BaXHBIM YCJIOBHEM YCIEIIHOTO OCBOEHHS OUCLUUIIIMHE «PacmpocTpaHeHUe
PaguoBOJIH ¥ aHTEHHO-QUEePHEIE YCTPONCTBa» SBISETCS CO3[MaHKUe CHCTEMH ITPAaBUIbHOU
OpraHU3alliy TPyHa, NMO3BOJAIONIEN pacupefeluTh yueOHYI0 Harpy3Ky paBHOMEPHO B
COOTBETCTBHUY C rpadukoM 06pa3oBaTeILHOTO IIpoliecca. BobIIyio MOMOIIL B 3TOM MOXKET
OKa3aTh COCTaBJieHUe IjlaHa PabOTH Ha CeMecTp, Mecsdl, Hefelno, JeHb. Ero Hanuuue
TI03BOJIUT IMOOYUHUTL CBOOOOHOE BpeMs LieNsiM y4eOwl, TPyOUTLCS 0ojiee YCIEeIIHO U
a¢dexTBHO. HyXKHO OCYIIECTBISATH CAMOKOHTPOJIb, KOTOPHIN SBNSE€TCA HEOOXOIUMBIM
yCIIOBHEM yCIelHoU yueOrl. Bce 3amanus, BKI04asi BLIHECEHHBIE Ha CaMOCTOSTENIbHYIO
paboTy, peKoMeHOyeTCS BHIIOJHSAThH HEIOCPEACTBEHHO II0CJe COOTBETCTBYIOLIETO
ay[IUTOPHOTO 3aHATUS (JIEKI[UU, TPAKTAUYECKOT0 3aHSITUS), YTO CIIOCOOCTBYET Ny4IIEMYy
YCBOEHMIO MaTepuasa, 103BOJISeT CBOEBPEMEHHO BBISIBUTh U YCTPAHUThL «IpPOOEsEl» B
3HAHUAX, CUCTEMATHU3UPOBATh paHee MPONAEHHBIN MaTepual, Ha eT0 OCHOBE IIPUCTYIIUTD
K OBJIafIeHUIO HOBEIMU 3HAHUSMU U HaBbIKAMHU.

CuctemMa YHUBEPCUTETCKOT0 00y4eHUSI OCHOBEIBAETCSI Ha palliOHAJIbHOM COYeTaHUU
HEeCKOJIbKUX BUIOB y4eOHBIX 3aHATUHN (B IEpBYI0 odepefnb, JIEKIUNW U IPaKTUUYECKUX
3aHsATHUM), paboTa Ha KOTOPBIX 00/IagaeT onpeaeeHHON Celn(puKo.

15.2. TlogroToBKa K JIEKIUIM

3HAKOMCTBO C OUCLUIIIMHOU NMPOUCXOAUT yYKe Ha IIepPBOM JIEKLUHU, TAe OT CTyHeHTa
TpebyeTcsl He IPOCTO BHUMaHKE, HO M CaMOCTOSITeNIbHOE 0hOopMyIeHNe KOHCIeKTa. [1pu
paboTe C KOHCIEKTOM JIEKIU HeoOXOMUMO YYUTHIBATh TOT (GAKTOP, UTO ONHU JEKIUU
[alT OTBETHl Ha KOHKPETHBIE BOIIPOCH TEMBI, APYTUE - JIUIIb BHIIBISIOT B3aUMOCBI3U
MeX[y SBJIeHUSIMHU, MMOMOTasl CTYOEHTY IOHSAThH ITyOMHHBIE MPOIECCH Pa3BUTUS
M3y4aeMoro IpeaMeTa, KakK B MCTOPUM, TaK U B HACTOSIIEE BpeMs.

KoHCcnekTUpOBaHWE JEeKUUU - CJO0XKHBIM BUJ BY30BCKOU aymgUTOPHOM paboOTHI,
Ipefnojaralniiuii MHTEHCUBHYI YMCTBEHHYIO OeATEIbHOCTh CTyHeHTa. KOHCIEeKT
SIBJISIE€TCS MOJIE3HBIM TOT[a, KOr'[a 3alKiCcaHO caMOe CYILIeCTBEHHOe U CHelaH0 3TO CaMUM
obOyuawmumMmca. He Hago cTpeMuThCcsd 3amucaTh [OCJIOBHO BCHIO JIeKLIHI0. Takoe
«KOHCIIEKTHPOBaHKE» MPUHOCUT OObIlle Bpefa, 4eM IoJb3h. Ilenecoobpa3Ho BHavaie
IIOHATH OCHOBHYIO MBICJIb, M3JIaraeMyl0 JIEKTOPOM, a 3aTeM 3amnucarh ee. 2KejnaTeabHO
3aluCh OCYIIEeCTBIATh Ha OJHOU CTpPaHUILEe JIUCTA UJIM OCTaBJISAd MOJig, Ha KOTOPHIX
IO3qHee, IIPU CAaMOCTOSITENIBHOM paboTe ¢ KOHCIIEKTOM, MOXKHO CHEJAaTh NOMOTHUTEIbHEIE
3alliCU, OTMETUTH HETIOHSTHLIE MeCTa.

KoHCIeKT NeKnuu nydilne Ioapa3fesaTh Ha MYyHKTH, cobmiogas KpacHYI0 CTPOKY.
9ToMy B OOnbmIOH cTemeHu OymyT cmocoOCTBOBATh BOIMPOCH IIJlaHa JIEKIUH,
npennoXkeHHBIe IIpenonaBaTensaM. Crnegyet o0pamiaTh BHUMaHUE Ha aKI[€HTH], BHIBOMOEI,
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KOTOpPHIE [eflaeT JIEKTOP, OTMedast Hanbosee BaxKHbBIe MOMEHTH B JIEKIIMOHHOM MaTepuaie
3aMeYaHUSIMU «BaXHO», «XOPOIIO 3allOMHUTL» ¥ T.I. MOXKHO [IeJlaTh 9TO U C TIOMOIIbIO
Pa3HOILIBETHHIX MapKePOB UJIU PyYeK, TOMUepKUBast TEPMUHEL U ONIpeeIeHus.

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, ab0peBUaTyp U
cuMBOJIoB. OOHAKO IIpU [ajibHeHIe paboTe ¢ KOHCIIEKTOM CUMBOJIH JIy4llle 3aMEeHUTh
OOBIYHBIMK CJIOBAMM [JIg OBICTPOTO 3PUTEJIBHOTO BOCIPHUSTHUS TeKcTa. Paboras Hap
KOHCIIEKTOM JIeKIH#, Bcerga HeoOX0OuMO HCII0JIb30BATh HE TOJIBKO Y4eOHUK, HO U Ty
JUTEPATYPy, KOTOPYIO MOIOTHUTEILHO PEKOMEHIOBAN IeKTOP. UMEHHO TaKas cephe3Hasi,
KpomoTnuBasi paboTa C JTeKUMOHHBIM MaTepualoM II03BOJUT TIy0OKO OBIAmeTh
TEOPETUYECKUM MaTEpPUATIOM.

15.3. IloaroToBKa K NPakTUUYECKUM 3aHATUIM

TmaTenbHOE NPOAYMBIBaHWE UM M3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
npopaboTKe MPOMAEHHOT0 MaTepuana (MaTepuana JIeKIUH, MPpaKTUYeCKUX 3aHATHUH), a
3aTeM u3y4deHus 0053aTeNbHOU U [OMONHUTENBHON TUTEPATYPhl, PEKOMEHIOBAHHOU K
OaHHOU TeMe.

Pe3ynbTaT Takoil paboOTH HOMKEH MPOSIBUTHCSA B CIOCOOHOCTH CTyAeHTa CBOOOMHO
OTBETUTb Ha TEOpETHUUYECKHe BOIPOCH MpPaKTHKyMa, €r0 BBHICTYIJIEHUHW U y4aCTHUU B
KOJIJIEKTUBHOM OOCYXKIOEHWH BOMPOCOB HM3y4yaeMOUW TEMBI, MPaBUIbHOM BHIIIOIHEHUHU
IIPAKTUYECKUX 3aJaHUM U KOHTPOJIbHHIX PadoT.

Heo0xomuMo MOHUMAaTh, YTO HEBO3MOXKHO BO BpEMS ayOUTOPHBIX 3aHATUU U3T0XKHUTh
BECh MaTepHasl M3-3a JUMHTA aygJUTOPHBIX YacCOB, U NPU H3YYEHUU OUCHUNIUHEI
HEeI0CTaTOYHO KOHCIIEKTOB 3aHATHM. [103TOMy camocTosiTeNNbHAsA paboTa ¢ yueOHUKaMU,
yueOHBIMU TOCOOMSIMU, HAY4YHOW, CIPAaBOYHOM JNHUTepaTypold, MaTepuallaMu
IepUOANYEeCKUX M3MaHuil u MHTepHeTa ABnseTcsAd Haubomee 3QPEKTUBHEIM METOOOM
MIOTy4eHHUS OOTMOTHUTENbHBIX 3HAHUM, TO3BOISET 3HAUNTEIbHO aKTUBU3HUPOBATh IIPOIECC
OBJIafleHusI WH@POpMaIluen, crnoco0CTByeT Goyee raIy00KOMY YCBOEHHUIO M3y4aeMOTO
MaTepuana, GoOpMUPYET Yy CTYOEHTOB CBOe OTHOINEHME K KOHKPETHOU Ipobieme.

15.4. PekoMeHpaluu 1o paboTe ¢ TUTEPaTypOr

PaboTy c nuTepaTypoi Ienecoodpa3Ho HavyaTh C U3yUyeHUs: obuux paboT mo teMe, a
TaKXke y4eOHUKOB M yueOHBIX mocobuii. [lanee peKOMeHOyeTCs MePeuTH K aHanu3ly
MoHOrpaduit U cTaTel, paCCMaTPUBAIOIINX OTHENIbHEIE aCIIeKTHl IPo0IeM, U3y4aeMbIX B
paMKax Kypca, a Takxke OGUIMATbHEIX MaTePUAJIOB U HEONYyOIMKOBAaHHKEX NJOKYMEHTOB
(Hay4HO-UCCIeloBaTenbCKue PaboThl, MUCCEePTAIlNU), B KOTOPHIX MOTYT COMepXKaThCs
OCHOBHBIE BOIIPOCHI U3y4aeMo# TpPoOIIeME.

Pa6oTy ¢ MCTOYHMKAMHU HAJ0 HaYMHATh C O3HAKOMUTEJILHOTO YTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIAETISAS €r0 CTPYKTYPHBEIE eAUHUIIEL. [Ipy 03HAKOMUTETbHOM YTEHUU
3aKjlaflKkaMyd OTMeYaloTCS Te CTPAHHUIb, KOTOphkle TPeOyioT 06ojiee BHUMATEJIbHOTO
U3ydyeHUs. B 3aBUCUMOCTH OT Pe3y/IbTAaTOB 03HAKOMHUTEIIPHOTO YTEHUS BHIOMpaeTCs
nanbHeHmuu crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojsi pa3pelneHus MOCTaBIeHHOU
3amauu TpebdyeTcs u3ydyeHue HEKOTOPHIX (ParMeHTOB TEKCTa, TO UCIOIL3yETCS METO[I
BHIOOPOYHOTO uTeHUsI. Eciu B KHUTe HET moapoOHOro OrjaBlieHHs, ClelyeT o0paTUTh
BHMMaHUE yUEeHWKA Ha IPEeOMETHHIE U UMEHHbIE YKa3aTeu.

M30paHHble pparMeHTH WU BeCh TEKCT (€CJIM OH I[eJIMKOM MMEeT OTHOIIeHHe K
TeMe) TpeOyIOT BOYMYHUBOTO, HETOPOIIJIMBOTO UTEHHUS C «MBICJIEHHOM IMpPOopabOTKOU»
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MaTepuana. Takoe YTeHMe IpeIoaraeT BrgeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
apryMeHToB; 3) BEIBOg0B. Ocob60e BHUMaHUe CliefyeT 00paTUTh Ha TO, BEITEKAET TE3UC U3
apryMeHTOB unu HeT. Heob6xomuMo TaKxKe MMpPOaHANIU3UPOBATh, KakKue U3 YTBEPKIEHUU
aBTOpa HOCSAT MpoOJeMaTUUYHBIM, TUIMOTETUYECKUN XapaKTep M YJIOBUTb CKPHITHIE
BOIIPOCHI.

[ToHSITHO, 4YTO yMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM NPUXOOUT HanekKo He
cpaldy. Haumnyumu# cnoco® HayuyuThCS BHIAENSITH T'JIaBHOE B TEKCTe, YJIaBIUBaTh
npoOjieMaTUYHBIM XapakTep YTBEPXKOEHUW, OaBaTh OI[EHKY aBTOPCKOM MO3ULUHU - 3TO
CpaBHUTEJIbLHOE UTEHME, B XO[le KOTOPOTr0 CTYOeHT 3HAKOMUTCS C Pa3TUYHBIMU MHEHUSIMHI
II0 OOHOMY ¥ TOMY K€ BOIIPOCY, CpPaBHHBAeT BeCOMOCTh U N0Ka3aTeIbHOCTh apIyMEeHTOB
CTOPOH U fieslaeT BEIBOJ, 0 HauOosbinel yOequTeIbHOCTH TOM UM MHOU ITO3ULIUY.

Ecnu B muTepaType BCTpedyaloTCs pa3Hble TOYKM 3PEHUS II0 TOMY UJIM MHOMY BOIIPOCY
13-3a CJIOKHOCTH IIPOIIEAINX COOLITHH M IPABOBLIX SBJIEHUM, HEIb3sT UX OTBEPraTh, He
pa3obpaBmuch. [Ipy HaNW4YWM pacXxOXAEeHUU MeXKOy aBTOpaMuU HeoOXOOWMO HaUTHU
palroHanbHOE 3ePHO yV KaXOOro M3 HUX, YTO MO3BOJIUT TIy0zkKe YCBOUTH NMpeaMeT
n3ydyeHus u 6ojiee KPUTUUYHO OI[eHHWBATh U3ydaeMble BOIPOCH. 3HAKOMSICh C 0COOBIMU
MO3UIUSIMU aBTOPOB, HYXKHO OIPENeNsITh UX CX0XKHUe CYyXKIeHUS, apr'yMeHTH], BHIBOMHI, a
3aTeM CpaBHMBATh UX MeXAy co00M U MPHUMEHSITh U3 HUX Ty, KOTOpas 0oliee ybeouTenbHa.

CnepyoomuM 3TarnoM paboTel ¢ MTUTEePATYPHLHIMUA UCTOYHUKAMHU SIBISETCS CO3MaHue
KOHCITIEKTOB, (DUKCHUPYIOUIAX OCHOBHBEIE TE€3UCH U apryMeHThl. MOXKHO fieflaTh 3alkCcH Ha
OTHEJNbHBIX JINCTaX, KOTOPhEIE IIOTOM JIETKO CHCTEMATU3UPOBATh 10 OTAEIbHLEIM TeMaM
M3y4aeMoro Kypca. [Ipyrou cmnocol - 3TO BefileHNe TeMaTU4eCKUX TeTpafei-KOHCIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinme cmenuanbHbe Pab0TH MOHOTpadHuuecKoro
XapakTepa menecoobpa3HO KOHCIIEKTHPOBATb B OTHEJNIbHBIX TeTPadsx. 3Mech BaxKHO
BCIIOMHHUTD, UYTO KOHCIIEKTHI ITUIIYTCS Ha OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTaTOYHBIM
OIS UCIIPABIIEHUS U PEMApPOK MEXCTPOUYHBIM PACCTOSHMEM (3T IpaBuila coOII0Oa0TCs
st ynoOCTBa pefllakTUpoBaHus). ECTM B KOHCIIEKTaX IPUBOOSATCS IUTATHL, TO HEIIPEMEHHO
IDONXHO OBITh HAHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJHBEIE JaHHBIE, Ne
CcTpaHulkl). BriocneacTBuu 3Ta nHGOPMAIMK MOXKeT OBITh UCII0JIb30BaHa IPKU HAallMCAaHUHN
TeKCTa pedepaTa Uy OPyroro 3afgaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHUKAMU U JIUTEPATYPOHN BaxKHO YMETh:

- COTIOCTaBNATh, CPaBHUBATh, KIACCUPULIMPOBATh, TPYNIUPOBATh, CUCTEMATU3UPOBATh
“H(pOpPMAIIKI0 B COOTBETCTBUU C OIpeeIeHHON y4eOHOM 3aauel;

- 00001aTh MOTy4YEHHYI0 HH(POPMALXIO, OLleHNBATh IPOCIYIIaHHOE U IPOYUTAHHOE;

- ¢puUKCHUPOBATh OCHOBHOE COMlepzKaHue coobiIeHu; GopMyIupoBaTh, YCTHO U IHChMEHHO,
OCHOBHYIO U[IeI0 COOOIIEHHUS; COCTaBIATh IJIaH, HOPMYyIUPOBATh TE3UCH;

- TOTOBUTbH U IIPE3EHTOBATh Pa3BePHYyThHIe COODIIEHUS THUIIa NOKIIafa;

- paboTaTh B pa3HbIX peXkrMax (MHOWBUAYANIbHO, B Iape, B IPYIIIE), B3aUMOAEUCTBYS OPYT
C OPyTOM;

- TI0Ib30BaThCS pedepaTUBHLIMYU U CIIPABOYHBIMU MaTepHalaMuy;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NEHCTBHS CBOMX TOBAPHINEH, 00BeKTHBHO OI€HUBATh
CBOU [IEUCTBUS;

- oOpamaThcsi 3a MOMOIIbI0, MOMOTHUTEIbHEIMU Pa3bsICHEHUSIMH K IIpelofaBaTelio,
OPYTUM CTyOEeHTaM;

- IOIb30BAThCSA JIMHTBUCTUYECKOUW WM KOHTEKCTYaJlbHOW AOTagKOH, CJIOBapsiMH
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Pa3NUYHOr0 XapaKTepa, Pa3IMYHOr0 Poaa MOACKa3KaMu, OIIOPaMH B TEKCTe (KITI0YeBEIe
CJIOBa, CTPYKTYpa TEKCTa, IpeaBapsolnas nHGopMalus u [p.);

- MCIIOJIb30BaTh IPU FOBOPEHUH M MUCHMeE mepudpas3, CHKHOHUMUYHEIE CPEICTBa, CJIOBa-
ONMCAHUS OOIIUX MOHSITHM, Pa3bsICHEHUS, IPHMEPEI, TOJTKOBAHUS, «CJIOBOTBOPUYECTBO»

. TIOBTOPSITH UM IepedpPa3upoBaTh PEIIMKY COOeCeHUKA B IOATBePKISHUY ITOHNMAHUS
er0 BBICKA3bIBAHUS WJIM BOIIPOCA;

- 00paTUTHLCS 3a ITOMOIIBLI0 K COOeCeTHUKY (YTOYHUTDH BOIIPOC, IEPECIPOCHUTE U [IP.);

- MCII0Ih30BaTh MUMUKY, KECTH (BOOOIIE M B TEX CIIy4YasX, KOrHa S3BIKOBEIX CPEMICTB He
XBaTaAeT [IJIsI BEIPAXKEHUS TeX UJIU MHEIX KOMMYHUKATHBHEIX HAMEPEHHH ).

15.5. [TogroToBKa K IpoMexkKyTOYHOU aTTeCTaLlUU
[Tpy IOATOTOBKE K IPOMEXKYTOUHOU aTTeCTalluu Liefiecoo0pas3Ho:
- BHUMATEJbHO U3Y4YUTh [IepedyeHb BOIPOCOB U ONPENENUTh, B KaKUX UCTOYHUKAX
HaXOOsATCS CBeNeHUs, HeoOXOOuMbIe [I7ig OTBETA Ha HUX;
- BHUMATEJIbHO IPOYUTATh PEKOMEHOBAHHYIO JIUTEPATYDY;
- COCTABUTh KpaTK¥e KOHCIIEKTH OTBETOB (IIJTaHEl OTBETOB).

16. MaTepHaHBHO-TeXHH‘IeCKOG odecneyeHHe TUCIHUIUIHHBI

Tab6muma 10
No HauMmeHoOBaHHe ClieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000pyI0BaHHUA
n/n AyIUTOPHH U TabOpaTOPUH
1 |lekuroHHas aygUTOPUS Aynuo-BUAE0 KOMILJIEKC
AyouTOpuM Oy IPOBEOeHUs TPYINOBLIX 1
2 YAHTOPHH [ p H Py Aynuo-BUIE0 KOMILJIEKC
[MPaKTU4YeCKUX 3aHITUN
3 [KoMneroTepHBIY KJ1acc [TepcoHanbHBIE KOMIIBIOTEPHI
AyouTOpUs OIS KYPCOBOTO U OUIIJIOMHOTO
4 [FYRHTODHA N yp A [lepcoHaIbHBEIE KOMIIBIOTEPHI
[IPOEKTHPOBAHUSI
5 |AyguTopus s CaMOCTOSITETbHON pabOoTHI KoMmblOTepHas TeXHUKa
6 [YuTanbHBIM 3a1 [IepcoHaNbHBIE KOMIIBIOTEPH
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