FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

PABOYAS ITPOT'PAMMA

aucunauubl 1.D.110.06.01 YerpoiictBa cBepxBbicokoi yacToThl (CBY) 1 aHTeHHBI
nas nanpasienus 11.03.02 MudoxkoMMyHUKAITMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSA3U

ypoBeHb bakanaspuar

npo¢uiab noaAroroBKu L{ndposbie TEIEKOMMYHUKAITMOHHBIE CUCTEMBI

¢opma o0yueHus1 ouHas

kadenpa-pa3padoryuk PagnosnekTpoHuKa U CUCTEMBI CBA3U

Pabouas nporpamma cocrasiena B coorBeTctBuu ¢ @I'OC BO no HanpapiieHUIO
noarotoBku 11.03.02 MHpoOKkOMMYHHUKAIITMOHHBIE TEXHOJIOTUU U CUCTEMBI CBA3H,
YTBEPKAEHHBIM IprkazoM MuHoOpHayku oT 19.09.2017 Ne 930

3aB.xadenpoii pazpaboTynka, |

1OYpry

K.T€XH.H., JIOII.

J1. C. Knpirau

Pazpabotuuk nmporpamMmel,
K.(pu3.-Mar.H., 10II., TOIEHT

0 yHiBepeHTeT

A. b. XamumoB

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

dopMHpoBaHHE U Pa3BUTUE 3HAHUH Y TIOATOTaBIMBAEMbBIX CIIEIIMATUCTOB B 001acTH
npoekTupoBaHus yctpoicTB CBY 1 aHTEHH ¢ UCIIOIB30BaHHEM COBPEMEHHBIX METOJIOB
MaTEMaTUYECKOIO MOACIIMPOBAHMS, CPEICTB U3MEPEHUM U CUCTEM aBTOMAaTU3UPOBAHHOTO
npoeKkTHpoBaHus. OCHOBHBIE 33J]a4i: — U3yUYE€HHUE OCHOBHBIX (PU3NYECKUX TPUHIUIIOB
¢yHkumonupoBanus ycrporicts CBY (Bkitouasi MUKpOAJIeKTpoHHbIEe ycTpoiictBa CBY) u
AHTEHH PA3JIMYHBIX KJIACCOB U 00JaCTEN MPUMEHEHUS; — U3yUYE€HHUE OCHOBHBIX METOJIOB
aHanu3a M pacuera ycrpoilcts CBY 1 aHTEHH pa3anyHbIX YaCTOTHBIX JUAIIa30HOB; —
npUOOpETeHNE HABBIKOB AKCIIEPUMEHTAIBLHOTO HCCIIEIOBAaHUS U aHAIM3a TapaMeTpOB
AHTEHHBbIX cucTeM U TpakToB CBY; — n3ydyenune MeTo10B pacueTa napaMeTpoB aHTEHH 110
pesyabTaram 00paboTKU IKCIIEPUMEHTATILHBIX NCCIIEIOBaHUM ¢ TpuMeHeHueM DBM.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

JucnumimnHa «YcrpoiictBa cBepxBbicokoi yacToThl (CBY) u aHTeHHBI» BKIIIOYaET B ceOs
CJIeTyIOIIME OCHOBHBIE Pa3/Iesibl: PEXKUMBI PaObOTHI U cortacoBanue JuHuM nepenaun CBY
nuranas3ona, muoronomocHuku CBY, ocHoBHEIe 0a30BwIe aeMenTsl POC CBY nuama3ona,
XapaKTEPUCTUKHU aHTEHH, aHTEHHBI B PEKUME NIpUEMa-Niepeiauu, TMHEHHbIE aHTCHHBI U
AHTEHHBIC PEIICTKH, allepTypHbIE aHTCHHBI, (ha3UPOBAHHbBIE AHTECHHBIC PEIICTKH, METOBI

U3MEpEeHnil aHTeHH U ycrpoiictB CBY.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

JTUCIUILTHHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS
OIT BO (xomnieTeHIun)

[Inanupyemsble pe3yiabTaThl
00y4eHUs 10 TUCIHUIIINHE

[TK-2 CriocoOHOCTBIO OCYIIECTBISATh MOHUTOPUHT
COCTOSTHUS ¥ IPOBEPKY KaueCcTBa padOTHI,
MIPOBEJICHUE U3MEPEHUI U TUATHOCTUKY OIIMOOK U
OTKa30B pajiio 00OPYIOBAHUS, CETEBBIX YCTPOUCTB
MIPOrpaMMHOTO o0ecredeHusT H()OKOMMYHHUKITAITAH

3HaEeT: OCHOBHBIE 3Tallbl MPOEKTUPOBAHUS
paaunosnekTpoHHbIX cpeacts CBY nuanasoHa,
METO/Ibl OLIEHKH MOTPEIIHOCTEN UCTIONb3yEMBbIX
YUCJIICHHBIX METOJIOB; OCHOBHBIE CTPYKTYpPHBIE
CXEMBbI aJITOPUTMOB, CPEACTBA U BO3MOKHOCTHU
IPOrpPaMMHOT0 00€CTIEUEHHS CUCTEM
AQBTOMATHU3UPOBAHHOTO IPOEKTUPOBAHUS
paanosniekTpoHHbIX cpeactB CBY nuamnasona;
METO/Ibl AaHAJIM3a U ONITUMM3ALUU [TapaMETPOB
MOJIEIIUPYEMBIX AIEKTPOJMHAMHYECKHUX IPOLECCOB,
CBY ycTpoiiCTB 1 aHTEHH

'YMeeT: OCyIIECTBIATh pacyeThl OCHOBHBIX
XapaKTEPUCTUK BOJIHOBOJHBIX TPAKTOB,
[PE30HATOPOB U aHTEHH; IPOBOJIUTH MOJEINPOBAHUE,
TEOPETHUUECKOE U IKCIIEPUMEHTAIIBHOE
MCCJIEJOBAHNE BHOBb Pa3padaThbIBa€MBbIX Y3JI0B U
YCTPOUCTB, UCIOIb3YsI COBPEMEHHBIE METO/IbI
aHaJIM3a U CUHTE3a; BBITIOJIHATH HACTPONKY U
MPOBEPATH MPABUIBHOCTD (DYHKIITMOHUPOBAHUS
MaKETOB U OTBITHBIX 00Pa3I0B PaIMOAICKTPOHHBIX
YCTPOUCTB C UCMOIb30BAHUEM COOTBETCTBYIOIICH
M3MEPUTETLHOM anmapaTypbl U CPEICTB
ABTOMATU3AIMH SKCTIEPUMEHTATBHBIX
WCCIIIOBAaHNH, 00€CTIeunBaTh U JIOKYMEHTAIIEHO
MOJITBEPAKAATh COOTBETCTBUE XapAKTEPUCTUK

MaKeTa U OMBITHOTO 00pasia TpeOOBaHUIM




TEXHUYECKOTO 3aJ[aHUsI; COOIONATh MPH
MPOEKTUPOBAHUHU TPEOOBAHMSI CTaHIAPTU3ALINN U
METPOJIOTHYECKOTO 00eCTIeUeHUS

HmMeeT mpakTHYeCKUI OMBIT: IPUMEHEHUSI METO0B
aHanu3a u pacuera ycrpoiictB CBY u antenn
Pa3IMYHBIX YaCTOTHBIX JHAMa30HOB;
PKCIIEPUMEHTAIBLHOIO UCCIIEIOBAHUS U aHAJIN3a
MapaMeTpOB aHTEHHBIX cucTeM U TpakToB CBY;
METOZIOB pacueTa napaMeTpoB aHTEHH I10
pesysbTaTaM 00pabOTKH KCTIEPUMEHTATBHBIX
MCCJIEJOBAaHNH ¢ MpuMeHeHnem OBM

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMNX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeueHs mocIEAYIONIMX AUCIUTLINH,
BUJIOB paboT

MUKpOITPOLIECCOPHBIE YCTPOMCTBA B CUCTEMAX
MOOHILHOM CBS3H,

[lepcieKTUBHBIE TEXHOJIOTUU OECTIPOBOAHBIX
JIOKaJIbHBIX CEeTEH,

OCHOBBI TU(PPOBON BUICOTEXHUKH,
Paanonepenatomue ycrporictsa POC,
[IpakTuKyM 10 BUIY pOQeCcCHOHATEHON
NesITeIbHOCTH,

MeTposiorust v AIEKTPOPaaON3MEPEHHS

He npenycmorpensl

Tpe6OBaHI/I$I K «BXOJAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

HepCHGKTI/IBHI)IC TCXHOJOTHUHU 6€CHp0BOI[HBIX
JIOKaJIbHBIX ceTel

3Haet: [[puHIuMIIBEI OpraHu3almuy CeTEN JaTYNKOB U
VICIIOJIHUTEIIbHBIX YCTPOUCTB UHTEPHETA BEILECH
Ymeet: [IpoBoUTE OIIEHKY KauecTBa PabOThI
anmnaparHo-IPOrpaMMHOTO KOMIUIEKCA HHTEPHETA
Beleit Mimeet npaktuueckuii onbIT: Bragenus
COBPEMEHHBIM MMPOTPAMMHBIM 00ECIICUCHUEM,
MCIIOJIb3YEMbIM B MHTEPHETE BELIEH

OcHOBBI ITUGPOBOI BUICOTEXHUKH

3HAEeT: OCHOBHBIC ATAITbl MPOSKTUPOBAHUS
paano3nekTpoHHbIX cpencts CBY nuana3ona,
METO/bI OLICHKH MOTPEITHOCTEN UCTIOIb3YEMBbIX
YUCJIEHHBIX METO/I0B; OCHOBHBIE CTPYKTYPHBIE
CXEMbI AJITOPUTMOB, CPEACTBA U BO3MOKHOCTH
MPOrPaMMHOTO 00ECTIEYEHHS CUCTEM
ABTOMATU3UPOBAHHOTO ITPOEKTHUPOBAHUS
paano3nekTpoHHbIX cpencts CBY nuanazona;
METO/bl AHAIN3A U ONITUMU3AIUU [TapaMETPOB
MOJEIUPYEMBIX IEKTPOIUHAMUYECKUX IIPOLIECCOB,
CBUY ycTpoiCTB 1 aHTEHH YMEET: OCYIIECTBIATh
pacyeTbl OCHOBHBIX XAPAKTEPUCTUK BOITHOBOIHBIX
TPaKTOB, P€30HATOPOB U AHTEHH; MPOBOAUTH
MOJEIIMPOBAHUE, TEOPETUUECKOE U
DKCIIEPUMEHTAIBHOE NCCIIEA0BAHNE BHOBb
pa3pabaThiBa€MbIX y3JI0B U YCTPOMCTB, UCHIOIB3YS




COBPEMEHHBIE METO/BI AHAJIN3A U CUHTE3a;
BBIIIOJIHATH HACTPOMKY U MPOBEPATH IPABUILHOCTh
(YHKIIMOHUPOBaHHUS MaKETOB M OTBITHBIX 00pa3lloB
PaaNO3IEKTPOHHBIX YCTPOMCTB € UCIIOJIB30BAHUEM
COOTBETCTBYIOILEH U3MEPUTEIILHON anmaparypsl 1
CPEICTB AaBTOMATU3allUH SKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUH, 00ecIieunBaTh U TIOKYMEHTAIbHO
MOJITBEPAKAATh COOTBETCTBUE XaPAKTEPUCTUK
MakeTa ¥ OMBITHOTO 00pa3la TpeOoBaHUAM
TEXHUYECKOTO 3aJIaHusl; COONI0AATh IpU
NPOEKTHPOBAHUH TPeOOBAHUS CTaHJAPTH3AIMU U
MeTpOoJIorHuecKkoro obecrneueHus Mmeer
PAKTUYECKHUI ONBIT: IPUMEHEHNS METOJ0B
aHainu3a u pacyera yctpoiicts CBY u anTeHH
[Pa3IMYHBIX YaCTOTHBIX JUAa30HOB;
SKCIIEPUMEHTAIBHOTO UCCIIEI0BAHNS U aHAIN3a
napaMeTpoB aHTEHHBIX CUCTEM U TpakToB CBY;
METOJIOB pacueTa rnapaMeTpoB aHTEHH 110
[pe3ynbTaraM 00pabOTKH SKCIIEPUMEHTATBHBIX
MCCIIeIOBaHM ¢ mpuMeHenneM OBM

MUKpOIPOIIECCOPHBIE YCTPOWCTBA B CUCTEMAX
MOOWJIBHOU CBSI3U

3HaeT: OCHOBHBIE ATaIlbl MPOEKTUPOBAHUS
pannosneKTpoHHbIX cpencts CBY nuanaszoHa,
METO/IbI OLIEHKH MOTPEIIHOCTEN UCTIOIb3yEMBIX
YUCJICHHBIX METOZ0B; OCHOBHBIE CTPYKTYPHBIE
CXEMBI aJITOPUTMOB, CPEACTBA U BO3MOKHOCTH
POTrPaMMHOTO 00ECIIEYeHHS CUCTEM
AQBTOMATHU3UPOBAHHOTO IPOECKTUPOBAHHUS
pannolneKTpoHHbIX cpeactB CBY nuamnasoHa;
METO/Ibl AHAJIM3a U ONITUMM3ALUN [TapaMeTPOB
MOJIEIIUPYEMBIX JIIEKTPOJUHAMUYECKUX IIPOLIECCOB,
CBY yCcTpoHCTB M aHTEHH YMEET: OCYIIECTBIIATh
pacueThl OCHOBHBIX XapaKTEPUCTUK BOJHOBOAHBIX
TPaKTOB, PE30HATOPOB M AHTEHH; IIPOBOJIUTH
MOJIEIIUPOBAHNE, TEOPETUUECKOE U
DKCIIEPUMEHTAIBHOE NCCIIEA0BAHNE BHOBb
pa3padaThIBa€MBbIX Y3JI0B U YCTPOMCTB, HCIIONB3Ys
COBPEMEHHBIE METOBI AHAJIN3A U CHHTE3A;
BBITOJIHTH HACTPOUKY M IMPOBEPATH IPABUIBHOCTh
(GYHKIIMOHUPOBAHUS MAaKETOB U OIBITHBIX 00pa3lloB
PagUOdIEKTPOHHBIX YCTPONCTB € UCIIOJIB30BAaHUEM
COOTBETCTBYIOILIEH U3MEPUTEIIBHON anmnaparypsl 1
CPEICTB aBTOMAaTU3ALMN IKCIIEPUMEHTATIbHBIX
MCCIIEIOBAHUM, 00eCIeunBaTh U JOKyMEHTaJIbHO
[IOTBEPKAATh COOTBETCTBUE XapPAKTEPUCTUK
MakeTa M OIBITHOTO 00pa3iia TpeOOBaHUSIM
TEXHUYECKOTO 3aJ[aHUsI; COOIONATh MPH
MPOEKTUPOBAHUHU TPeOOBaHMSI CTaHJAPTU3ALINN U
MeTpoJioruueckoro obecrneuenus Mmeer
MPAKTHYECKHUI ONBIT: MPUMEHEHUS METOJIOB
aHanM3a 1 pacueta ycrpoiicts CBY u anTeHH
[Pa3JINYHBIX YAaCTOTHBIX JUAINIa30HOB;
DKCIIEPUMEHTAIILHOTO UCCIIEIOBAHMS U aHAJIN3a
MapaMeTpOB aHTEHHBIX cUCcTeM U TpakToB CBY;
METOJIOB pacueTa apaMeTpoB aHTEHH 110
pe3yibTaTaM 00pabOTKH IKCIIEPUMEHTATBHBIX
MCCJIEJOBAaHNH ¢ MpuMeHeHnem OBM




[IpakTHKyM 0 BUIY podeccuoHaTbHON
eI TeIbBHOCTH

3naet: [IpyHIMIIBI OpraHu3anny CeTeil TaTYNKOB U
WCTIOJTHUTENbHBIX YCTPOMCTB UHTEPHETA BEIICH
YMmeeT: [IpoBoauTh OLIEHKY KauecTBa paboThl
anmnaparHo-IpOrpaMMHOIO KOMIUIEKCA HHTEPHETA
Belleit MiMeer npaktuueckuii onbIT: Brnagenus
COBPEMEHHBIM MPOTPAMMHBIM 00€CIIEUEHUEM,
HCII0JIb3YEMBIM B HUHTEPHETE BELICH

Pagnonepenaromue ycrporictea POC

3HaeT: METOAUKY U CPEICTBA U3MEPEHUH,
HCITOJIB3YEMBIC JIJIs1 KOHTPOJIA Ka4€CTBa pa6OTLI
000py/10BaHUs, TPAKTOB M KaHAJIOB Nepe/Iayy,
porpaMMHOe obecrieyeHrne 000py10BaHMUs,
TOKYMEHTAIH 110 CUCTEMaM KayecTBa padoThI
ycTpoiictB POC. YMmeeT: aHanu3npoBarb COCTOSIHUE
U YCTaHaBIMBATh COOTBETCTBHE MapaMeTPOB pabOThHI
panuonepenaronmx ycrpocts POC neictByrommum
oTpacyieBbIM HopMmaTuBaM. MmeeT npaktuueckuit
OINIBIT: YIIPABJICHHA, HABBIKAMHU IMOCTPOCHUA
Mozeen

MeTposiorus U IeKTpopaaron3MepeHHs

3HaeT: TpeOOBaHUs CTaHIAPTU3ALMH,
METPOJIOTMUECKOT0 00ecTiedeH sl IpU pa3padoTKe U
DKCIUTyaTalliy JIEKTPOHHBIX CPEICTB; TEXHUUECKHE
CpeICTBa U3MEPEHUN, X METPOJIOTMYECKHE
XapaKTEPUCTHUKH, ITPaBUJIa TOBEPOK; IPUHIIUIIBI U
METOAbl U3MEPEHUI; TPUHIIMUIIBI IOCTPOCHUS U
0COOEHHOCTHU CPEACTB U3MEPEHUI OCHOBHBIX
PIIEKTPUYECKUX BEJIMYMH; PUHIUIBI IOCTPOCHUS
U(PPOBBIX CPECTB U3MEPEHUN M KOHTPOJISL.
CTpyKTypy U NPUHLMIIBI paOOThl U3MEPUTEIBHBIX
YCTPOMCTB. METOABI MOTyUEeHUS
PKCIIEPUMEHTAJIBHBIX JaHHBIX. YMEET: 010UpaTh
CpEICTBA U3MEPEHUN 10 YCIOBUAM NPEACTOSAIINX
M3MEPUTENbHBIX 3a/1a4; BBIMOJIHATD U3MEPEHUS
Pa3IMYHBIX MIEKTPUUECKUX U PATNOTEXHUUECKUX
BEJIMYMH, O(OPMIISTH MPOTOKOJ SKCIIEPUMEHTA B
YCTaHOBIIEHHOHM (opme; BeCTH 00paboTKy
SKCIIEPUMEHTAJIBHBIX JIaHHBIX C II€JIbIO TOBBIIIECHUS
TOYHOCTH KOHEYHOTO pe3ynbprara Mmeer
MpaKTHYECKHUM onbIT: Bragenust Mmeronamu paboThl
C U3MEPUTEIbHBIMU TPUOOpaMU; TpUEMaMH
orpesieNieHus] IOIPEUIHOCTEN B TUIIOBBIX CUTYaLIUAX

U3MEPEHUMN

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6uas TpyA0€MKOCTh JUCHUILIUHBI cOCTaBIsET 4 3.€., 144 4., 82,5 4. KOHTaKTHOM

paboThl
Pacrnipenenenue o cemectpam
o Bcero B Hacax
Bun yuebHo# paboTh
4acoB Homep cemectpa
8

OO6m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3auamusi: 72 72




Jlexuuu (JI) 36 36
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTHi (I13) 24 24
Jlabopatopusie pabotsl (JIP) 12 12
Camocmosmenvuas paboma (CPC) 61,5 61,5
IToaroroBka 0T4eTOB 1O 1AOOPATOPHBIM paboTaMm 12 12
[ToaroroBka K MpakTUYECKUM 3aHATUIM 24 24
W3yuyeHue nONONMHUTENBHBIX Pa3ieoB AUCIUIUIMHBI 11,5 11.5
[ToaroroBka Kk sK3aMeHy 14 14
KoHcynbTanum 1 mpoMexXyTodHas aTTecTalus 10,5 10,5
Bu koHTpOs (3aueT, qud.3a4et, IK3aMeH) - JK3aMEH

5. Conepkanue TUCHMILIIIMHBI

OObeM ayTUTOPHBIX 3aHATUH
Ne HanmeHnoBanue pa3aenoB IUCHUIUIMHBI 10 BUJIaM B 4acax
paznena
Bcero J| 113 | JIP
1 BBenenue, TEpMUHOIOTHS JUCIUIIMHBL, OCHOBHBIE MIOHATHUS U 5 > o 0
ONpEACICHUS
’ Jlunnu nepenaun CBY nuanazona. OcoOeHHOCTH KOHCTPYKITHIMA 6 4 ’ 0
HIIEMEHTOB U y3710B TpakToB CBY
3 |MuoronomtocHuku CBY. I'm6punneie CBY coennnenns 10 41 4 2
4 @unpTphl U contacyromue ycrpoiictsa CBU. U3mepenue 12 6| 4 )
xapaktepuctuk CBY ycTpoiicTB
5 |OCHOBHBIE XapaKTEPUCTUKN aHTEHH 4 4 0 0
6 |BuOparopHble U 11€€Bble AaHTEHHBI 10 41 4 2
7 |/InHelHbIE aHTEHHBI U PELIETKH 10 41 4 2
3 M3myyarolue packpbIBbl U PELIETKH, OCHOBHBIE KJIACCHI 18 2 | 6 4
anepTypHbIX aHTEHH. I3MepeHne XapakTepuCcTUK AaHTEHH
5.1. Jlekuuu
Ne Ne Kox-
HanmeHoBaHMe MM KpaTKO€ COAEPKAaHUE JIEKIIMOHHOTO 3aHATUS BO
NeKIUU|pas3aesa
4acoB
1 1 Oco6ennoctu CBY 1 onTHyecKoro quana3oHoB paguoBoiH. OCOOEHHOCTH 5
mpuOopoB u ycrpoiicTB CBY nuama3ona u ux xkiaaccudukarus.
JIvHnK nepeayn B paluocucTEMax U ycTpoicTBax. OCHOBHBIE TapaMETPbl JTUHUM
2 2 [mepenaun. OCHOBHBIE TUIIBI TUHUHN Niepenaun. MareMaTudeckasi MOAEIb 1
PETYISIPHOM JIMHUM TTepeJayn.
HopmupoBaHHbIe HaPsS>KEHUS BOJIH, MOJIHBIE HOPMUPOBAaHHBIE HANIPSKEHUS U
TOKH B JIMHUSAX nepeaaun. OCHOBHBIE peXKUMBbI paOOThI TMHUHN Mepeladyu U uxX
3 5  [pmsHHE Ha K03(DQHUIHMEHT MOJIE3HOTO IEHCTBUS U MPOITYCKaEMYI0 MOIITHOCTb. 3
Tpancdopmariyst ConpoTUBIIEHUH B TMHUAX Nepeaaun. Kpyrosas auarpamma
MOJIHBIX COMPOTUBIICHUN U MpoBoauMOcTel (HoMorpamma Bonbsnepra-Cmura).
'Y3KOIOJIOCHOE COMIACOBAHME B JIMHMSIX NIEpEayunl.
Mmuoronomocaukn CBY. OcHoBHBIE onpenenenus. OnucaHue HeOJHOPOJHOCTEN
JTMHUM [Iepelaul MaTpULaMy IPOBOJUMOCTEN U CONPOTUBICHUN (MMMUTaHCHbBIE
4 3 |marpuusl). Marpuna npoBoAMMOCTEN ABYXIIPOBOAHOM JIMHUHU. BonHOBEBIE 2
MaTpulibl paccesiHus. COOTHOIIEHMSI MEXKAY MaTpyullaMy MHOTOIIOJIOCHUKA.
B3aumHbIe 1 HEAMCCUTNIATUBHBIE MHOTOIOJOCHUKHU. YCIOBHE B3aUMHOCTH.
5 3 |Marpulibl paccesiHusi CHMMETPUYHBIX MHOTOIOJTIOCHUKOB. MaTpHUIlbl CHMMETPHH. 2




Hanpasnennsie orBeTBUTENN. THBI, 0OcHOBHBIE MapameTpbl HO. Ananusz HO.
CocTaBHbIe MHOTOTIONIOCHBIE yecTpoicTBa CBY. MeTon cuMMeTpuyHOTO U
QHTHCUMMETPUYHOTO BO30Yyx1eHus1. BonHoBoaHo-1eneBoi Moct. I'nubpuaHoe
koub110. [1Ineiidubrit MocT. Kinaccudeckast 1 BOJTHOBasi MaTPHUIIBI TIEPEIavH.
KackaHOe coelMHEHNE YEThIPEXTIOIOCHUKOB. MaTpuna paccesHus KackaJHOTro
COEAMHEHHBIX MHOTOIOJIIOCHUKOB.

OuibTpsl U cornacytomue ycrpoiictsa CBY. IIporotuns! GpuibTpoB ¢ onTu-
MaJIbHBIMU YaCTOTHBIMH XapaKTEpUCTHKaMH. 3aMEHbI YaCTOTHOM MEPEMEHHON ITPH
pacuetax punpTpoB. [IpuMenenue orpe3kos nTuHUil nepeaaun B punsrpax CBY.
Pe3oHaTOp Ha OTpakarOIIMX NPENATCTBUAX B IMHUM nepenaun. Puiistpsl CBY ¢
HEITOCPEACTBEHHBIMU CBS3SIMU COCEHUX Pe30HATOPOB. DMIBTPHI HA
IUIEKTPUUECKUX PE30HATOpax

[ [1poKONOIOCHOE cOoracoBaHUE HArpy3o0K. Ilepexoasl s MUPOKOIOIOCHOTO
COIIACOBAHMSI aKTUBHBIX Harpy3ok. UeOblleBckast 1 MaKCUMaJIbHO IUIOCKas
4aCTOTHAs XapaKTEPUCTUKU. [1naBHBIN SKCIIOHEHIIMANIBHBIN IIepexod. MeTonbl
n3MepeHust xapakrepucTuk ycrpoiicte CBY. U3mepurensHoe obopynoBanue
nuanaszona CBUY. M3Mepenue 211€MEHTOB MaTpUIlbl PACCESIHUSI MHOTOIIOIFOCHUKOB
CBUY. PedaexromeTpsl, TAaHOPAMHbBIE U3MEPUTEIH.

OCHOBHBIE XapaKTePUCTUKU aHTeHH. HazHaueHue u knaccupuKanys aHTeHH.
CTpyKTypHas cxema aHTeHHBI. PacueT noneit nznydaronieit cuctemsl (MC) B
nagbHEN, TPOMEXYTOUHOU 1 ONMKHEN 30HaX. BekTopHas KoMILIeKCHas
uarpamMma HarpaBJIeHHOCTH aHTeHH. KoadduiimeHT HarpaBlIeHHOTO JeHCTBUS
(KH/), mupuna myya 1 ypoBeHb 00koBbIX JieniecTkoB (Y BJI). 3aBucumocts KH/I
ot mupuHbl 1yda u YBJI. Paboyas momoca yacToT u nmpeneabHas MOIITHOCTh
AQHTEHHBI.

[lepenaromias aHTEHHA KaK YETBIPEXIIOIIOCHUK. AHTEHHBI B PEKUME
paauornpueMa. JKBUBAJICHTHAS CXeMa MPUEMHOUN aHTEeHHBI. [[puHIMI B3aUMHOCTH.
[Tonsipu3aliMOHHBIE COOTHOILIEHUS NIPU paguonpueMe. MoIHOCTh B Harpy3Ke
MpUeMHOM aHTeHHBI. D dekTrBHAs TOBEepXHOCTh. LllymoBas Temmeparypa
[IPUEMHON AaHTCHHBI.

10

BubpatopHsle U 11esIeBble aHTEHHBL. DieKTpruueckuii BuOparop. Pacnpenenenue
TOKa M 3apsaa. JluarpaMMa HanmpaBlIe€HHOCTH, CONpOTUBIeHUE n3nydeHus u KH/|
BuOparopa. /lnarpamMmMa HarpaBIeHHOCTH CUMMETPHUYHOTO TOHKOTO BUOpaTopa.
BxonHoe conmpoTUBIIEHHE U CONIPOTUBIICHHUE U3ITyueHus: Bubpartopa. [leficTByromas
muinHa 1 KHJL BuGpatopa. Ilone u3inydeHus cucteMbl OJMHAKOBBIX BUOPATOPOB.
Teopema nepemMHOKeHUs. B3anMHoOe BiIMsIHME JTMHEHHBIX BUOPATOPOB.

11

Meton HaBoguMbIxX JJIC. KoHCTpyKIIMK BUOPAaTOPHBIX U LIEJIEBBIX aHTEHH.
CornacoBanue U cuMMeTpupoBanue. CUMMETpUYHBIN MarHUTHBIN BHOpATOp.
[[{eneBble aHTEHHBI B TUIOCKOM OECKOHEYHOM 3KpaHe.

12

JIvHeiHbIEe aHTEHHBI U peIETKU. JINHEHHbIE N3ITyJYaronme cucTemsl. MaeanpHbii
NTMHEWHBIN n3ny4aresib. MHoxkuTennb HanpaBieHHocTy 1 KH/ nneansHoro
MUHEWHOTO U3ayuaTens. BiausHue aMmuTynHo- ¢a30BOro pacupeeeHus Ha
MapaMeTphl IUHEHHON aHTEHHBI.

13

Jluneiinas antennas pemietka (JIAP). AHann3 MHOKUTENST HAIIPABICHHOCTH
paBHOMepHOU JIAP. CriocoObl moaBneHus MOOOYHBIX IMaBHBIX MakcuMyMoB. KH/I
JIAP. Bxonnast MmomtHOCTh U K03 dutineHt ycwienus JIAP. AHTeHHBI Oeryiei
BOJIHBI. BOJTHOBOTHO-ITIE/IEBBIEC AHTEHHBIE PEIICTKH.

14

M3myyaromue packpblBbl U petieTKU. O MPUMEHEHUH TEOPEMBI SKBUBAJIEHTHOCTH
K pacueTy aHTEeHH ¢ II0ckuM packpbeiBoM. KH/I 1 addekTrBHas MOBEPXHOCTD
[UIOCKO-TO CHH(A3HOTO pacKpbiBa. MHOKUTEINb HANPaBIEHHOCTH IJIOCKOTO
MIPSIMOYTOJIBHOTO U KPYIJIOTO PaCKphIBOB. MeTO/1 SKBUBAJIEHTHOTO JINHEWHOTO
n3nydareins. CKaHHpOBaHHUE JIyda B IIIOCKOM packpeiBe. [Inockue AP.
Pa3merienue usnydaresiei o packpbiBy M YCIOBUS OTCYTCTBUS TOOOYHBIX
[7TaBHBIX MAaKCUMYMOB. JluckpeTHoe (a3upoBaHHE CKAaHUPYIOLNX aHTEHHBIX

PCOICTOK. CBs3b XaPAKTCPUCTHUKH HAIIPABJICHHOCTH OAHOI'0 U3J1Yy4aTCJId PECIICTKU C




[paccoIyiacOBaHUEM BXOJI0B 3JIEMEHTOB ITPU CKAHUPOBAHUU.
15 3 AnepTypHbIE aHTE€HHBI. PyniopHble aHTEHHBI. JINH30BbIE aHTEHHBI. 3€pKajIbHbIE )
napabonuyeckue aHTeHHbl. OOIydaTeny 3epKajJbHbIX aHTECHH.
AHTeHHbIe pemeTkd. CriocoObl CKAHMPOBAHMS U 33]1a4H, pelIaeMble C IIOMOIIBIO
AQHTEHHBIX pemeTok. @a3upoBanHble aHTeHHbIE perieTku (PAP). Yipasnenue ¢a-
3UPOBAaHNUEM CKAaHUPYIOIMX aHTEHHBIX pemeTok. [Inockne @AP. Pazmenienue
16 8  [M3myuareseil Mo pacKphIBY U YCIOBHUS OTCYTCBUS MOOOUHBIX ITIABHBIX JIETIECTKOB. 2
Bb100p 11ara pemerky ¢ HanpaBiIeHHBIMU dJIeMEeHTaMU. MHOTolyueBble aHTEHHbBIE
peweTku. Jlnarpammoo6pasytomiue cxembl. Matpuisl batnepa u biacca.
AHTEHHBIE PEIIETKU C YACTOTHBIM CKaHHUPOBAHUEM.
MeTtozab! u3MepeHus xapakrepucTuk ycrpoicts CBY u antenH. 3mepurensHoe
17 8 |obopynoBanue nuamnazona CBY. M3Mepenue a1eMeHTOB MaTPHUIThI PACCESTHHS 1
MHoronomocHrkoB CBY. PednexkTomeTpsl, maHOpaMHbIE H3MEPUTEIH.
18 ] Ocob6ennoctu uamepenus JIH npoTspkeHHBIX aHTEHH, M3MEPEeHUs B ODKHEH 30He. 1
N3mepenne KH] u ko durmenta ycuneHus: aHTeHH.
5.2. lIlpakTHyecKkue 3aHATHS, CEMHUHAPbI
Ne Ne Koa-
HanmenoBaHMe 1y KpaTkoe COIEpKaHue IMPAaKTUYECKOTO 3aHATHS, CEMUHApa BO
3aHATHA|PA3IENA)
4acoB
1 ) PexrMBl JIMHMI Tepeadn, y3KOIIOJIOCHOE COIIaCOBAaHUE JIMHUM MepeladH ¢ )
[TOMOIIBI0 YETBEPTHBOIHOBOIO TpaHC(HOpPMATOpa U MapaieIbHOW IPOBOAUMOCTH
) 3 MuoronomtocHuku CBY. MarpuyHoe onucaHue MHOTOTIOJIOCHUKOB, CBSI3b MEXKTY| 4
MaTpULaMU
3 4 @unbTpsl CBY 1 IMPOKONONIOCHBIE COMIACYIOIIME yCTpoiicTBa. MakcuManbHO 4
[I0CKHE U YeOBIIIEBCKUE YACTOTHBIE XapaKTEPUCTUKHI
4 6 CornacoBanue 1 CHMMETPUPOBaHHE BUOPaTOPHBIX aHTEHH. CBsI3aHHbIE 4
BUOPATOPHI
5 7 JIuHeliHble aHTEHHbIE peleTKU. BiusHue aMmnTyiHo-(a30Boro pacnpeieneHus 4
HA MHOXHTEJIb HallpaBJIE€HHOCTU
6 3 OCHOBHBIE KJ1acChl allepTypPHBIX aHTEHH. [IpUHIUIBI IPOEKTUPOBAHNUS TUIOCKHUX 6
(a3upoBaHHBIX AHTEHHBIX PEIIETOK
5.3. JIaboparopHbie padoThI
Ne Ne Koa-
HaunmeHoBaHue WM KpaTKoe coziepkaHue 1a0opaTopHON paboThI BO
3aHATHA|PA3IENA)
4acoB
1 3 VccnenoBaHye YaCTOTHBIX XapaKTEPUCTUK THOPUIHBIX COETUHEHUN U )
MHoromnosocHukos CBY
) 4 VccrenoBaHue 4YaCTOTHBIX XapaKTEPUCTUK MTOJIOCHO-TIPOITY CKAIOLINX (DUIIBTPOB € )
MaKCHUMAaJIbHO-IUIOCKOM 1 4eObleBcKoil xapakrepuctikoi. Crumrrepst CBY
3 6  [Cs3aHHBIC BUOPATOPHI 2
4 7  |MccnenoBaHue NOMSpU3aLMOHHBIX XapakTepucTUK anTeHH CBY 2
5 8  |MccnenoBaHue XapaKTEepUCTHUK 3epKajIbHbBIX MapaboInueCKX aHTEHH 2
6 8  [AccnegoBaHre BOJTHOBOAHBIX HEOAHOPOAHOCTEN 2

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenaune CPC

[Tonug CPC | CHHCOK JINTEpATyphl (C yKa3aHHEM |CeMeCTp| Kos-




pa3zenos, TIaB, CTPaHMIl) / CChIJIKA Ha BO
pecypc qacoB

[lonroToBKa OTYETOB M0 JTAOOPATOPHBIM 3 2 12
paboram
[TonroroBka K MpakTUYECKUM 3aHATUAM 2 8 24
V3yueHne JONOTHUTENbHBIX Pa3/esioB 1 2 1.5
TTUCLIMIIIINHBI
[lonroroBka K 3K3aMeHy 8 14

6. @DOoHJ OLIEHOYHBIX CPE€ACTB AJd IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonioskeHrEM 0 OaNITbHO-PEUTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTAaTOB
y4eOHOM IEeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Ne | Ce-
KM |mectp

Bun
KOHTPOJISt

Ha3zsanue
KOHTPOJIBHOTO
MEpOTIPUSITHS

Bec

Makc.
oamn

[Topsimok HaumcaeHus 6AIIOB

Yun-
TLIBA-
eTcs B
ITA

Texymui
KOHTPOJIb

IIpakTnueckas
pabora 1

15

MaxkcuMaJIbHBIN 0alT HAYUCIIETCs 3a
CIAHHBIN 0€3 3aMeYaHuil OTYET B
YCTAHOBIICHHBIE CPOKH, YKa3aHHBIE B
JTMYHOM KaOWHETE CTYICHTA;

3a OITO3JaHKe Ha 7 JHEH HauMcasercs 12
0aioB; 14 nHeii - 9 6annos; nocie 15 auei
OTUYEeT HE IPUHUMAETCs, Hauucsercs 0
OanoB. Jlyig nomycka K 9K3aMeHy OT4eT 0e3
HAYHCJICHHBIX 0aJJIOB 0053aTENbHO JOIKEH
OBITH PEOCTABIICH HE MO3Hee 7 AHEH 10
DK3aMEHA.

OK3aMCH

Texymui
KOHTPOJIb

[IpakTrueckas
pabora 2

15

MaxkcHUMaJIbHBIN 0allT HAYUCISETCS 3a
CIAHHBIN 0€3 3aMeYaHuil OTYET B
YCTaHOBJICHHBIC CPOKHU, YKa3aHHBIC B
JTUYHOM KaOWHETEe CTYJCHTA;

3a OITO3JaHKC Ha 7 JHEH HauMcaseTcs 12
0aioB; 14 nHeii - 9 6annos; nocie 15 guei
OTYET He MPUHUMAETCs, Hauucisercs ()
OamtoB. JIyis momycka K dK3aMeHy oT4eT 0e3
HAYKMCJICHHBIX 0aJIJIOB 0053aTENILHO JTOJKEH
OBITH MPEAOCTABJICH HE MO3/IHEE 7 JHEH 110
DK3aMCHA.

OK3aMCH

[Ipome-
KyTOUHAas
aTTecTanus

IIpakTnueckas
pabora 3

15

MakcHMaJIbHBIN 0alliI HAYHUCIISETCS 3a
CIAHHBIN 0€3 3aMeYaHUil OTYET B
YCTaHOBJICHHBIE CPOKHU, YKa3aHHBIC B
TUYHOM KaOWHETE CTYJCHTA;

3a ON03/1aHKe Ha 7 JHEeHr HauucaseTcs 12
0aiioB; 14 nHell - 9 6annos; nocie 15 queit
OTYET He IPUHUMAETCs, Hauucisercs ()
OamtoB. JIyis momycka K dK3aMeHy oT4eT 0e3
HAYKMCIIEHHBIX 0aJJIOB 00S3aTENIbHO JOIDKEH

OBITH MPEAOCTABJICH HE MO3/IHEE 7 JTHEH 110

OK3aMCH




OK3aMCHa.

Texymuit
KOHTPOJIb

[IpakTyeckas
pabora 4

15

MakcuMaJIbHBIN 0aJliT HAYHUCISAETCS 3a
CIaHHBINA O€3 3aMeYaHuii OTYET B
YCTaHOBJICHHBIE CPOKHU, YKa3aHHBIC B
TUYHOM KaOWHETEe CTYJEHTA;

3a ONo3/IaHKe Ha 7 qJHeH HauucaseTcs 12
oaiutoB; 14 gueit - 9 6amios; nocie 15 gueit
OTYET He MPUHUMaeTCs, Hauucsercs ()
OamtoB. Jlyis momycka K dK3aMeHy oT4eT 0e3
HAYUCJICHHBIX 0aJJIOB 0053aTEIbHO JOKCH
OBITH IPEAOCTABJICH HE MO3/IHEE 7 JTHEH 110
PK3aMCHA.

ODK3aMCH

ITpome-
KyTOUHAas
aTTecTanus

HUrorosruiii
3K3aMeH 1O
MUCIUILUINHE

40

MaxkcuMaabHOE KOJIMYeCTBO 0alsIoB,
KOTOPOE MOXET IMOJy4YUTh CTYJIEHT,
BBITIOJIHUBILINI B YKa3aHHBIE CPOKH
MEPOIIPUATHS TEKYIIIET0 KOHTPOJIS, paBHO
60. ITocne npoBEpKU OTYETOB 1O
[IpaKTUUYECKUM paboTaM IperoiaBaTesieM
MOTYT OBbITh HAUMCIICHBI IOTIOJIHUTENIbHbIE
(6onycHsbie) 6amibl, HO He Oonee 10 3a oy
paboty. JlononHuTeNbHbIE 0AIIBI MOTYT
OBITH HAYMCIIEHBI 3a IPYTHe JOCTHKEHUS
CTY[IEHTA: y4acTHE B HAYYHO-TEXHUYECKHUX
KOH(EPEHITUAX; TTOJTOTOBKA U MMy OIMKAIUs
CTaTbH B NHICKCUPYEMBIX U3JIaHUSX;
ydacTue B KOHKypcax u jipyroe. CTyqeHT,
KOTOpOMY HadHcieHo Oomnee 85 6aios,
MOJKET MPETEeH10BaTh Ha OIIEHKY "OTJINYHO";
6osiee 70 GassoB - "xopouio"; 6o1ee 60
OaioB - "ymoBnerBoputenabHO"; 60 U MeHee
6asioB -"HeynoBIeTBOpUTENLHO". B cityuae
Hecoracus ctyfaeHTa ¢ oienkoi bPC,
Ha3zHauaeTcs dk3aMeH (ounbld wiu JIOT) no
BCEM pa3iesiaM U3y4aeMOM JUCHUTUINHBI.

OK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun

MIPOMEKYTOUHOMN
aTTecTaluu

[Ipouenypa npoBenenus

Kpurepun
OLICHUBaHUS

9K3aMCH

MaxkcuMaabHOE KOJIMYEeCTBO 0aIOB, KOTOPOE MOXKET MOJIYYUTh
CTY/CHT, BHIITOJHHUBIIUI B YKa3aHHBIE CPOKH MEPOTIPUSITHSI
TEKyIero KOHTpouis, paBHO 60. [Tocie mpoBepku OTYETOB 110
MPAKTUIECKUM paboTaM IpenogaBaTesieM MOTYT ObITh HAYHCIICHBI
JIOTIOJTHUTENbHBIE (OOHYCHBIE) Oabl, HO He 6onee 10 3a oqHy
paborty. [lonomauTenbHBIE 0aTBl MOTYT OBITH HAYHMCIICHBI 32
JpyTue TOCTUKEHUS CTYACHTA: y4acTue B HAyYHO-TEXHUYECKHX

KOH(epeHINX; MOJTOTOBKA U MTyOIMKAIINS CTaThH B

B cooTBeTCTBUM
cmm. 2.5,

2.6

WHACKCUPYEMBIX U3[JaHUSIX; YIacTHE B KOHKYpcax U JPYroe.
CryneHT, KOTOpoMy Ha9UCJICHO OoJiee 85 0aioB, MOKET
MpeTeH/10BaTh Ha OIIEHKY "omn4Ho"; 6omnee 70 Gamos - "xopomo";
6omnee 60 6amoB - "ymoBnerBopuTeabHO"; 60 1 MeHee 0aIoB -
"HeyIOBIETBOPUTENBHO". B ciyuae Hecoracus CTyIeHTa C
onenkoit BPC, naznauaercs sx3amer (ounsiit win JIOT) o Bcem
paszzenaM u3y4aeMoil TUCITUTUIUHEI.

[lonoxxenus




6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuun Pesynbrarsl 00yueHus

3HAET: OCHOBHBIE 3TAIbI IPOEKTUPOBAHUS PAJUOIIEKTPOHHBIX cpeacTs CBY
Tuarna3zoHa, METObI OLIEHKH MOTPEIIHOCTEN HCIIOIb3YEMbIX YUCICHHBIX METO/IOB;
OCHOBHBIE CTPYKTYPHBIE CXEMBI aJITOPUTMOB, CPEICTBA U BO3MOKHOCTHU

[1K-2 POrPaMMHOT0 00€CTIEYeH s CUCTEM aBTOMATU3HUPOBAHHOTO MPOEKTUPOBAHUS H [+
paanosnieKTpoHHbIX cpencTB CBY nuana3ona; MeTopl aHAIM3a U ONTUMHU3ALUU
MapaMeTpoB MOAETUPYEMBIX JIEKTpoAUHaMUYecKkux mnpoieccos, CBY ycTpoiicT
1 aHTEHH

'YMeeT: OCyIIECTBISATh Pacue€Thbl OCHOBHBIX XapaKTEPUCTHUK BOJTHOBOJHBIX TPAKTOB,
[PE30HATOPOB M AHTEHH; IPOBOJIUTH MOAEIUPOBAHUE, TEOPETUYECKOE U
HKCIIEPUMEHTATILHOE UCCIICIOBAaHIE BHOBD Pa3padaThiBa€MbIX y3JI0B U YCTPOUCTB,
MCIIOJIb3Yys COBPEMEHHBIE METO/IbI aHAJIN3a U CUHTE3a; BBIIIOJIHATH HACTPOIKY U
MPOBEPATH MPABUIHLHOCTH (DYHKITMOHUPOBAHUS MAKETOB U OTBITHBIX 00Pa3IoB
[1K-2 PaIOAIEKTPOHHBIX YCTPOUCTB C UCIOJIB30BAaHUEM COOTBETCTBYIOIIECH +H
M3MEPUTENTbHOMN anmnaparypbl U CPeJICTB aBTOMATU3AIIUU IKCIIEPUMEHTATbHBIX
MCCIIeIOBAHUN, 00ECIEUrBaTh U JOKYMEHTAJIbHO MOATBEPKIATh COOTBETCTBUE
XapaKTEPUCTUK MAKeTa U OMBITHOTO 00pa3iia TpeOOBaHUSAM TEXHUYECKOTO
3alaHus; COONMIOAATh MIPU MPOSKTUPOBAHUM TPEOOBAHUS CTaHIAPTU3AINH U
METPOJIOTHYECKOTO 00eCTICUeHUS

MMeeT npakTU4eCKUI OMBIT: IPUMEHEHHUS METOI0OB aHajlM3a U pacuyera yCTPOUCTB
CBUY 1 aHTeHH pa3JIMYHBIX YACTOTHBIX JIUAIIa30HOB; KCIIEPUMEHTAIBHOIO

[1K-2 MCCJIEIOBAHNS 1 aHAJIM3a [1apaMEeTPOB aHTEHHBIX cucTeM U TpaktoB CBY; meTonos| | [+ [H
pacueTa napaMeTpoB aHTEHH 110 pe3yJibTaTaM 00pabOTKU HKCIIEPUMEHTAIbHBIX
MCCJIENOBAaHUM ¢ IpuMeHeHueM OBM

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecnedeHUue TUCIMIITIMHBI

IleuaTHas yueOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs Tumepamypa:
1. Ca3zonos, JI. M. Aatennsl u ycrporictea CBY Yueb. 1151 By30B 110
cnen."Pamnorexuuka". - M.: Beicias mkoia, 1988. - 432 c. mi.

0) OononIHUMENbHASL IUMePamypa:
1. Hedenos, E. U. Texauueckas anexrpoaunHamuka TekcT yueb. mocoodue
st By30B E. U. Hedenos. - M.: Axkanemus, 2008. - 409, [1] c. un. 22 cm.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMeIoWUecs: 8 bubauomexe:
1.  KomnproTepHBIE TEXHOJIOTUH, YIIPABICHUE, PATUOIIEKTPOHUKA. -
Bectauk HOxHO-YpanbCKoro rocylapCTBEHHOTO YHUBEPCUTETA
2.  AgHteHnHsnl. - U3marenscTBo "Pammnorexnuka"

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1. Metonuuecknue yka3aHusi K OCBOCHHIO THUCIUIUTHHEI "YCTpOiicTBa

cBepxBbicOkuX yacToT (CBY) u anTeHHbI"

U3 HUX. yue@%o—memoduqecxoe obecneverue camocmosmenbHou pa60mbz cmydeﬂma:




1.

Meronuueckue ykazaHusi K OCBOCHHIO TUCHMIUIMHBI "YCTpOCTBa

cBepxBbicokuX yacToT (CBY) u anTeHHbI"

JJIeKTPOHHAsSA Y4eOHO-MeTOANYeCKAasl JOKYMEHTAIUs

HanmenoBanue
Ne Bux peeypeas | bubnuorpaduyeckoe onrcanue
JUTEPaTyphI AIIEKTPOHHON
bopme
ComoB, A.M. Yerpoiictea CBY u manoraGapuTHbie

JIEKTPOHHO- aHTEHHBI. [ DneKTpoHHkIH pecype] / A.M. Comos, A 1O.
1 [OcHoBHas nuteparypa O6ubmuoTeyHast Bunorpanos, P.B. Kaberos. — DnekTpoH. nan. — M. :

cucrema [opstuast muaus-Tenexom, 2012. — 440 ¢. — Pexum

n3narTenscTna JIaHb

noctyna: http://e.lanbook.com/book/5201 — 3ar. ¢
DKpaHa.

2 |OcHoBHas uTEpaTypa

DIEeKTPOHHO-
OnOIMoTEeYHAas
crucTema
n3nareabcTa JlaHb

[ocrak, A.C. AutenHns! u yctpoiictBa CBY.
[DnexkTpoHHBIN pecypc| — DIeKTpoH. AaH. — M. :
TYCVYP, 2012. — 61 c. — Pexxum nocryna:
http://e.lanbook.com/book/10911 — 3arm. ¢ skpaHa.

DJIEKTPOHHO- [[locTtak, A.C. AnTtennsl u yctpoiictea CBY. Yacts 1.
3 JlononHuTenbHAasA OubmuoTeyHast YerpoiictBa CBY. [DneKTpoHHBIN pecypc| — DIeKTpoH.
nuTeparypa cucrtema nan. — M. : TYCVYP, 2012. — 124 ¢. — Pexum nocrtyna:
u3narenbcTBa Jlans |http://e.Janbook.com/book/5439 — 3aru. ¢ skpana.
MeTonnueckre DIEKTPOHHO- [omun, ['I. Yerpoiictea CBY u antenHsl. Yacts 2.
4 rnocooust ass OubnuoTeyHas AHTEHHBI. [ DJIEKTPOHHBIN pecypc| — DNEeKTPOH. JaH. —
CaMOCTOSITEIbHOU cucreMa M. : TYCVP, 2012. — 159 c. — Pexum nocryna:

paboTHI CTyIEHTA

u3aareascTBa Jlaup

http://e.lanbook.com/book/4952 — 3aru. ¢ skpana.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUCHHS:

1. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

2. -Maple 13(6eccpouno)

[Tepeuens ncnoab3yeMbIX NpodeccruoHabHBIX 0a3 TaHHBIX U HH(OOPMAITMOHHBIX

CIIPABOYHBIX CUCTCM:

1. -baza manasix BUHWUTU PAH(Geccpouno)
2. -Undopmarmonnsie pecypebt OI'Y OUIIC(6eccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue 1 CIUTTHHbI

paboThI

OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKETHI, KOMITBIOTEpHAs TEXHUKA,
Bun 3anaruit Ne ayn. | mpenycraHOBIEHHOE MPOrpaMMHOE 00ecriedeHne, UCII0Ib3yeMoe s
pa3IMYHbIX BUJOB 3aHITHH
1012
Jlexumu (36) KoMmnbroTepHast TEXHUKA, IPOEKTOP
JTaGopaTopHBIC 3aHsTHA 1014/1 KOMHLVIOTepHas[ TEXHHUKa, J1a00paTOpHbIE MaKeThl, 00pa3iibl aHTEHH U
(30) ycrpoiicte CBU
KonTpons o141
CaMOCTOSITEIbHON (36) KoMmproTepHasi TEXHUKA




[IpakTnueckue 3aHATHS
Y CEMHMHAapbI

1014/1
(36)

KOMHLIOTepHaH TCXHHKa




