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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




TCXHHUYCCKOI'O 3aJaHUs, COGJHOII&TB npu
MPOEKTUPOBAHUHU TPEOOBAHMSI CTaHIAPTU3ALINN U
METPOJIOTHYECKOTO 00eCTIeUeHUS

HmMeeT mpakTHYeCKUI OMBIT: IPUMEHEHUSI METO0B
aHanu3a u pacuera ycrpoiictB CBY u antenn
Pa3IMYHBIX YaCTOTHBIX JHAMa30HOB;
OKCIICPUMCHTAJILHOTO UCCIICAOBAHUA 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,

OCHOBBI TU(PPOBON BUICOTEXHUKH,
Paagnonepenatomue ycrporictea POC,
[lepcrieKTUBHBIE TEXHOJIOTUU OECTIPOBOAHBIX
JIOKaJIbHBIX CEeTEH,

MeTposiorust v AIEKTPOoPaaON3MEPEHHS

He npenycmoTpenst

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: [[puHIUITBI OpraHu3alumuy CETEN JaTYNKOB U
VCIIOJIHUTEIIbHBIX YCTPOUCTB UHTEPHETA BEILECH
Ymeet: [IpoBoUTE OIIEHKY KauecTBa PabOThI
anmnaparHo-IpOrpaMMHOTO KOMIUIEKCAa HHTEpHETA
Beleit MiMeet npaktuueckuii onbIT: Brnagenus
COBPEMEHHBIM MPOTPAMMHBIM 00ECIICUCHUEM,
MCIIOJIb3YEMbIM B MHTEPHETE BEUIEH

MeTpoIiorus 1 IeKTpopaaron3MepEHHs

3HaeT: TpeOOBaHUS CTaHAPTU3ALINH,
METPOJIOTHUECKOr0 00ecreueHus pu pa3padoTke U
OKCILUTyaTallur 3JICKTPOHHBIX CPCACTB; TEXHUYCCKUC
CpeACTBa U3MEPEHHI, UX METPOJIOTMYECKUE
XAPAKTCPUCTUKHU, ITPpaBHUJIa ITOBCPOK; IPUHIUIILI 1
METOJIbl U3MEPEHUI1; TPUHLUIIBI TOCTPOEHUS U
0COOCHHOCTH CPEICTB U3MEPEHUI OCHOBHBIX
DIIEKTPUYECKUX BEJIMYUH; IPUHLUIIBI IIOCTPOCHHUS
UG POBBIX CPEJICTB UBMEPEHUM U KOHTPOJISL.
CTpyKTYypy U IPUHIUIIBI pabOThl U3MEPHUTEIbHBIX
YCTPOMCTB. MeTObI MOTy4YeHUS
HKCIIEpUMEHTAJIbHBIX JAHHBIX. YMEET: oJ0UpaTh
CpenCcTBa U3MEPEHUH 10 YCIOBHAM IPEICTOSIINAX
U3MEPUTEINIbHBIX 3a/1a4; BBIOIHATH U3MEPEHUS
PA3JIMYHBIX SJICKTPUICCKUX U PATUOTCXHNICCKUX
BEJIMYMH, O()OPMIIATH POTOKOJI SKCTIEPUMEHTA B
YCTaHOBJICHHOU (popme; BeCTH 00paboTKy

OKCIICPUMCHTAJIBHBIX JAHHBIX C ICJIbIO ITIOBLIIICHUS




TOYHOCTH KOHEUHOTO pe3ynbrara meet
MpaKTUYECKUI ONbBIT: Bragenus MeronamMu paboThI
C U3MEPUTETHLHBIMU TPUOOpaAMU; TIPUEMaMHU
ONPEACIICHUS TOTPEITHOCTEN B TUIIOBBIX CUTYaIUSIX
U3MEPEHUN

MUKpOITPOLIECCOPHBIE YCTPONCTBA B CHCTEMAX
MOOWMIJIBHOM CBSI3U

3HaeT: OCHOBHBIE ATallbl MPOEKTUPOBAHUS
panno31eKTpoHHbIX cpeacTB CBY nuama3ona,
METO/IbI OLIEHKHU MOTPEIIHOCTEH UCTIONb3yEeMBbIX
YUCJIICHHBIX METOJIOB; OCHOBHBIE CTPYKTYpPHBIE
CXEMBbI aJITOPUTMOB, CPEACTBA U BO3MOKHOCTHU
MPOTPAMMHOTO O0ECTICUCHUST CUCTEM
AQBTOMATHU3UPOBAHHOTO IPOEKTUPOBAHUS
panno3eKTpoHHbIX cpeAacTB CBY nuana3oHa;
METO]Ibl aHAJIM3a U ONITUMM3ALUU [TapaMeTPOB
MOJIETTUPYEMBIX IEKTPOJUHAMUYECKUX MPOIIECCOB,
CBUY ycTpoiCTB M aHTEHH YMEET: OCYIIECTBIATh
[pacdeThl OCHOBHBIX XapaKTEPUCTHK BOJTHOBOIHBIX
TPaKTOB, PE30HATOPOB M AHTEHH; IIPOBOIUTH
MOJIETTUPOBAHKE, TEOPETHIECKOE U
SKCIIEPUMEHTAJIBHOE UCCIE0BAHNE BHOBb
pa3pabaThIBA€MBIX y3JI0B M YCTPOMCTB, HCTIOIB3YS
COBpPEMEHHBIE METObI aHATIN3a U CUHTE3a;
BBITIOJTHATH HACTPONKY M TIPOBEPSATH MPABUIBLHOCTH
(GYHKIIMOHUPOBAHUS MAaKETOB U OIBITHBIX 00pa3IloB
PaIMO3JIEKTPOHHBIX YCTPOUCTB C MCTIOIB30BAHUEM
COOTBETCTBYIOIIEH U3MEPUTEIIBHON anmnaparypsl U
CPENICTB aBTOMATH3aIlUN YKCITIEPUMEHTAIBHBIX
WCCIIeIOBAaHUN, 00ECTIEUnBaTh U JOKYMEHTAIHHO
MOJITBEPKAATh COOTBETCTBUE XapPaKTEPUCTHUK
MaKeTa M OMBITHOTO 00pasia TpeOoBaHUSIM
TEXHUYECKOTO 3aJaHusl; COOMI0OATh MPU
MPOEKTUPOBAHUU TPEOOBAHMS CTaHIAPTU3ALINN U
METpOJIOTHUECKOTO obecnieueHus Mmeet
MPaKTUYECKHUH OIBIT: TPUMEHEHUSI METOJIOB
aHaym3a u pacyera ycrpoicts CBY u anTeHH
Pa3IMYHBIX YACTOTHBIX JUANIA30HOB;
PKCIIEPUMEHTAIBHOTO UCCIIEIOBAHMS M aHAIIH3a
napaMeTpoOB aHTEHHBIX CUCTEM U TpakToB CBY;
METOJIOB pacueTa mapaMeTpoB aHTEHH 110
pesyibpraTaM 00pabOTKH SKCTIEPUMEHTAIBHBIX
MCCIIEIOBaHM ¢ mpuMeHenneM DBM

OcHoBBI TN POBOIT BUIEOTEXHUKU

3HaeT: OCHOBHBIE ATAITbl MPOESKTUPOBAHUS
paano3ekTpoHHbIX cpencts CBY quana3ona,
METObI OLICHKH MOTPEITHOCTEN UCTIOIBb3YEMBbIX
YMCIJIEHHBIX METO/I0B; OCHOBHBIE CTPYKTYPHBIE
CXEMbI AJITOPUTMOB, CPEACTBA U BO3MOKHOCTH
MPOrPaMMHOTO 00ECTIEYeHHS CUCTEM
ABTOMATU3UPOBAHHOTO MTPOEKTHUPOBAHUS
paano3nekTpoHHbIX cpencts CBY nuanazoHa;
METO/bI AHAIN3A U ONITUMHU3AIUU [TApaMETPOB
MOJEIMPYEMBIX IEKTPOJIUHAMUYECKUX ITPOLIECCOB,
CBUY ycTpoiCTB 1 aHTEHH YMEET: OCYIIECTBIATh
pacyeTbl OCHOBHBIX XaPAKTEPUCTUK BOITHOBOIHBIX
TPaKTOB, P€30HATOPOB M AHTEHH; MPOBOAUTH
MOJECIIMPOBAHUE, TEOPETUUECKOE U

OKCIICPUMCHTAJIBHOC NCCJICIOBAHNEC BHOBb




[pa3pabaThIBAEMBIX Y3JI0B U YCTPOMCTB, UCTIONB3YS
COBPEMEHHBIE METO/Ibl aHAIM3a U CUHTE3a;
BBITIOTHSITh HACTPOUKY M MPOBEPATH MPABUILHOCTH
(GYHKIIMOHUPOBAHUS MAaKETOB U OIBITHBIX 00pa3lloB
PaIMO3JIEKTPOHHBIX YCTPOUCTB C UCTIOIB30BAHUEM
COOTBETCTBYIOIIEH U3MEPUTEIBLHOM alaparypsl U
CPE/ICTB aBTOMATH3aLIUU SKCIIEPUMEHTAIBHBIX
MCCIIeIOBAaHU, 00€CTIeUnBaTh U IOKYMEHTaJIbHO
MOJITBEPKAATh COOTBETCTBUE XapaKTEPUCTUK
MakKeTa M ONBITHOTO 00pasia TpeOOBaHUAM
TEXHUYECKOTO 3aJ[aHUsI; COOIONATh MPH
MPOEKTUPOBAHUHU TPeOOBaHMSI CTaHIAPTU3ALINU U
MeTpoJioruueckoro obecrneuenus Mmeer
MPAKTHYECKHUI ONBIT: MPUMEHEHUS METOJOB
aHanu3a u pacuera ycrpoiictB CBY u antenn
Pa3IMYHBIX YaCTOTHBIX JHANa30HOB;
PKCIIEPUMEHTAIBLHOIO UCCIIEOBAHUS U aHAJIN3a
MapaMeTpOB aHTEHHBIX cucTeM U TpakToB CBY;
METOZIOB pacueTa napaMeTpoB aHTEHH I10
pesyabTaTaM 00padOTKH KCTIEPUMEHTATBLHBIX
MCCJIEJOBAaHNH ¢ MpuMeHeHnem OBM

Pagnonepenaromue ycrporictea POC

3HaeT: METOAUKY U CPEICTBA U3MEPEHUH,
HCITOJIB3YEMBIC JIJIs1 KOHTPOJIA Ka4€CTBa pa6OTLI
000py/I0BaHUs, TPAKTOB M KaHAJIOB Nepe/IayH,
porpaMMHOe obecrieyeHrne 000py10BaHMs,
TOKYMEHTAIH 110 CUCTEMaM KauyecTBa padoThI
ycTpoiictB POC. YMmeeT: aHanu3npoBarb COCTOSIHUE
U YCTaHaBIMBATh COOTBETCTBHE MapaMeTPOB pabOThHI
panuonepenaronmx ycrpocts POC neicTByrommum
oTpacyieBbIM HopMmatuBaM. MmeeT npaktuueckuit
OINIBIT: YIIPABJICHHA, HABBIKAMHU IMOCTPOCHUA

MojeneH

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0m1ast TpyA0€MKOCTh JUCHUIUIMHBI cOCTaBIseT 4 3.€., 144 4., 82,5 4. KOHTaKTHOM

paboThl
Pacnipenenenue no cemectpam
N Bcero B Hacax
Bun yuenoi padoret 4acoB Howmep cemectpa
8

OO0mmast TpyI0EMKOCTh JUCITUTLITNHBI 144 144

Ayoumophvie 3aHAmMusL: 72 72
Jlexuuu (JI) 36 36
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI

ayuTopHbIX 3aHsaTHil (I13) 24 24
Jlabopatopusie pabotsl (JIP) 12 12

Camocmosmenvuas paboma (CPC) 61,5 61,5
W3yyeHue NONONMHUTENBHBIX Pa3ieiioB AUCIUIUIMHBI 11,5 11.5
[ToaroroBka K NpakTUYECKUM 3aHATUSAM 24 24
[ToaroToBka Kk sK3aMeHy 14 14




[TonroToBKa OTYETOB IO TAOOPATOPHEIM paboTaM 12 12

KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 10,5 10,5

Bu koHTpoIIs (3aueT, 1ud.3a4eT, SK3aMeH ) - 9K3aMEH

5. Conep:kaHue QMCUUIIMHBI

N OObeM ayaIUTOPHBIX 3aHITHI
pas;ena HanmeHnoBaHnue pasienoB AUCHUILIMHBI 10 BUJAM B 4acax
Bcero J| 113 | JIP
| BBeznenue, TEpMUHOJIOTHUS IUCLUIUIMHBI, OCHOBHBIE MTOHATHUSA U ) 1 o 0
OIpEEICHUS
) JTunuu nepenaun CBY nuanazona. OcoO€HHOCTH KOHCTPYKITUI 6 4 ) 0
HJIEMEHTOB U y3710B TpakToB CBY
3 Muoronomocauku CBY. I'm6punnasie CBY coennnenus 10 4 4 2
4 @unbTpel U comacyomue ycrpoiictea CBU. U3smepenue 12 6| a4 )
xapakrepuctuk CBY ycTpolicTs
5 |OcHOBHBIE XapaKTEPUCTUKN aHTEHH 4 4 0 0
6  (BuOparopHbIe U 11e/IeBbIe AaHTCHHBI 10 4 4 2
7  |JIuHeliHbIE aHTEHHBI U PEIIETKU 10 4 4 2
] M3myyaroliue pacKpbIBbl U PELIETKH, OCHOBHBIE KJIACCHI 13 ] 6 4
anepTypHbIX aHTeHH. MI3MepeHne XxapakTepucTUK aHTEHH
5.1. JIleknun
Ne Ne Kox-
HaunmeHnoBanue wim KpaTkoe COAEPKaHNUE JIEKIIMOHHOTO 3aHATH BO
NeKIUupas3aena
4acoB
1 1 Oco6ernoctr CBY u onTrdeckoro auana3oHoB pajarnoBoH. OCOOEHHOCTH )
npubopoB u yctpoiicts CBY nuanasona u ux kinaccudukanus.
JIunuu nepenaun B paguocucTeMax u ycrpoictsax. OCHOBHbIE TapaMeTphl TMHUN
2 2 |mepenaun. OCHOBHBIE THUIIBI JTUHUM Niepenaun. MareMaTudeckast MOAEIb 1
PEryIsSIpHOMN JIMHUY TepeJayu.
HopmupoBaHHbIE HAPSKEHUS BOJIH, MOJTHbIE HOPMUPOBAHHBIE HAPSKEHUS U
TOKU B TUHUAX Tiepenadr. OCHOBHbBIE PEXKUMBI paOOTHI IMHUN MTepeaadu U uX
3 5  [pmsAHKE Ha K023(pPHUIMEHT MOJE3HOTO IEHCTBUS U MPOITYCKaeMYyI0 MOIITHOCTb. 3
Tpancdopmaius copoTUBICHUN B TMHUSX niepenaun. Kpyrosas nuarpamma
MOJHBIX COMPOTUBICHU U TIPoBoAUMOcCTel (HoMorpamma Bonbsnepra-Cmura).
'Y3KOIOJIOCHOE COITIaCOBAHHUE B JIMHUSX IEpEIayn.
MuoronomocHuku CBY. OcHoBHBIE onpeenenus. Onucanue HeOAHOPOIHOCTEN
TTUHUY [Iepelauld MaTpUllaMu IPOBOJUMOCTEN U COMPOTUBICHHUM (MMMUTAHCHBIE
4 3 |marpuusl). Marpuia npoBoAUMOCTEHN ABYXIIPOBOAHOM JTMHUHU. BoiaHOBBIE 2
MaTpuIlbl paccessHus. COOTHOIIEHUS MEXK/ly MaTpULIaMH MHOTOIIOJIFOCHUKA.
B3auMHbIe 1 HEIMCCUTIATUBHBIE MHOTOIIOJIOCHUKH. YCIIOBHE B3aUMHOCTH.
MaTtpuilbl pacCessHUsI CHMMETPUYHBIX MHOTOIIOIFOCHUKOB. MaTpuilbl CHMMETPHH.
Hanpasnennsie orBeTBUTENH. TUIbI, 0cHOBHBIE mapameTpbl HO. Ananuz HO.
CocraBHble MHOTONIOIIOCHBIE ycTpoiicTBa CBYU. MeToa ciMMETpHUYHOTO U
5 3 |[aHTHCUMMETPUYHOTO BO30YXKJaeHUs. BonmHOBOAHO-MIIENeBOM MOCT. [ mOpuaHOE 2
kombI10. [neiiduspiit MmocT. Kitaccudeckas M BOJTHOBast MATPUIILI TTEPEIavH.
KackagHoe coequHeHne 4YeThIPEXOIIOCHUKOB. MaTpuiia paccestHusl KaCKaIHOTO
COEIMHEHHBIX MHOTOTOIIOCHUKOB.
OuibTphl U cornacytorue yerpoiictea CBY. [IpotoTumns! GUiIbTpoOB ¢ ONTH-
6 4  |[ManbHBIMM YAaCTOTHBIMHU XapaKTEPUCTHKaMU. 3aMEHbI YACTOTHOM NEpEMEHHON npu| 3
acuerax GuibTpoB. [IpuMeHnenue otpe3koB TuHUM nepeaaun B punsrpax CBY.




Pe3oHaTop Ha OTpakaroIIMX NPENATCTBUAX B IMHUM nepeaaun. @uiistpsl CBY ¢
HEIOCPEACTBEHHBIMU CBS3IMH COCEIHUX PEe30HATOPOB. DHIIBTPHI HA
IUIEKTPUUECKUX Pe30HATOpax

[[I1poKONOIOCHOE cOorTIacoBaHUE HArpy30K. Ilepexoasl s MMPOKOIIOIOCHOTO
COIIACOBAHMSI aKTUBHBIX Harpy3ok. UeOblleBckast 1 MaKCUMaIbHO TUIOCKAs
4aCTOTHAsl XapaKTEPUCTUKU. [1naBHBIN SKCIIOHEHIIMANIBHBIN IIepexod. MeTonbl
n3MepeHust xapakrepucTuk ycrpoiicts CBY. U3mepurensHoe o6opynoBanue
nuanaszoHa CBY. M3Mepenue 211eMEHTOB MaTpUIlbl PACCESIHUSI MHOTOIIOIFOCHUKOB
CBUY. PednexromeTpsl, TAaHOPAMHbBIE HU3MEPUTEH.

OCHOBHBIE XapaKTepUCTUKHN aHTeHH. HazHauenne u kiaccudukaims aHTCHH.
CrpykTypHas cxeMa aHTeHHbI. PacueT noneit uznyyatoieit cucremsl (MC) B
nagbHEN, TPOMEXYTOUHOU 1 ONMKHEN 30HaX. BekTopHas KoMIiekcHas
TuarpamMma HarpaBJIeHHOCTH aHTeHH. KoadduiimeHT HarpaBlIeHHOTo JeHCTBUS
(KHM), mupuna y4a u ypoBeHb 00k0BbIX JienecTkoB (Y BJI). 3aBucumocts KH/
ot mupuHel 1y4ya U YBJI. Pabouas monoca yacToT u npeaensHas MOIHOCTh
AHTCHHBI.

[lepenaromas aHTEHHA KaK YETBIPEXIIOIIOCHUK. AHTEHHBI B PEKUME
pagronpreMa. JKBUBAJICHTHAs CXeMa PUEMHON aHTEHHBI. [[puHIUI B3aUMHOCTH.
[Tonsipr3aliMOHHBIE COOTHOILIEHUS IPU pasuonpueMe. MOIHOCTh B Harpy3Ke
NpreMHON aHTeHHBbI. D QeKkThBHas noBepXxHoCcTh. [llymoBas Temneparypa
[IPUEMHON AaHTCHHBI.

10

BubpatopHbIe U 11esIeBble aHTEHHBL. JNeKTpruueckuii BuOparop. Pacnpenenenue
TOKa M 3apsaa. JluarpaMMa HanmpaBiI€HHOCTH, CONTpOoTUBIeHUE n3nydeHus u KH/|
BuOparopa. /lnarpamMmMa HarpaBJIeHHOCTH CUMMETPHUYHOTO TOHKOTO BUOpaTopa.
BXomHOE CONPOTHUBIICHHE U CONTPOTUBIICHUE U3ITyYeHHS BUOparopa. JlefcTByromas
muinHa 1 KHJL BuGpatopa. Ilone u3inydeHuns cucreMbl OJMHAKOBBIX BUOPATOPOB.
Teopema nepemMHoXeHUs. B3auMHoe BiIusHUE THHEHHBIX BUOPATOPOB.

11

Meton HaBogumbIx JJIC. KoHCTpyKIIMK BUOPAaTOPHBIX U LIEJIEBBIX aHTEHH.
CornacoBanue U cuMMeTprpoBanue. CUMMETpUYHbBII MarHUTHBIN BHOpATOp.
[[{eneBble aHTEHHBI B TUIOCKOM O€CKOHEYHOM 3KpaHe.

12

JIvHeHbIe aHTEHHBI U pelIeTKU. JINHEHHbIE N3TyJYaronme cuctemsl. MaeanpHbii
TMHEMHBIN u3ny4arenb. MHoxuTens HanpasiaeHHocTd 1 KH/I nneansHOTrO
TUHEWHOTO n3TyJaTens. Biausuue aMmuTynHo- ¢a30BOro pacupeneaeHus Ha
rapaMeTpbl JUHEHHON aHTCHHBI.

13

Jluneiinas antennas pemietka (JIAP). AHann3 MHOKUTENS HAIPABJICHHOCTH
paBHOMepHOU JIAP. CriocoObI moaBneHus TOOOYHBIX IMIaBHBIX MakcuMyMoB. KH/I
JIAP. Bxonnast MomtHOCTh U K03 dutineHT ycwienus JIAP. AHTeHHBI Oeryiei
BOJIHBI. BOJTHOBO/THO-I1I€JIEBbIE AHTEHHBIE PEIIETKH.

14

M3myyatoiue packpblBbl U pemieTKu. O MPUMEHEHUH TEOPEMBI SKBUBAJIECHTHOCTH
K pacdyeTy aHTeHH ¢ TIocKuM packpeiBoM. KH/I u adpexTtuBHAsI MOBEpXHOCTH
MUIOCKO-TO CUH(A3HOTO pacKpbiBa. MHOXKUTEINb HANPABIEHHOCTH IJIOCKOTO
MPSIMOYTOJIBHOTO M KPYTJIOTO PacKpPhIBOB. MeTO/1 3KBUBAJIEHTHOTO JINHEHHOTO
n3nyuareins. CkaHHpOBaHUE JIyda B IIIOCKOM packpsise. [Inockue OAP.
Pa3merienue usnydaresnei mo pacKpbiBy U yCJIOBUS OTCYTCTBUS MOOOYHBIX
[JTaBHBIX MAKCUMYMOB. JIuckpeTHoe (ha3upoBaHHe CKAaHUPYIOINX aHTEHHBIX
penieTok. CBsA3b XapaKTePUCTUKU HAMPABICHHOCTH OAHOTO M3JIydaTessl pEeIIeTKH C
[paccoIyiacOBaHUEM BXOJIOB 3JIEMEHTOB ITPU CKAHUPOBAHUU.

15

AnepTypHble aHTeHHbI. PyrnopHble aHTeHHBI. JINH30BbIE aHTEHHBI. 3epKajbHbIe
napabonuyeckue aHTeHHbl. OOIydaTeny 3epKajJbHbIX aHTECHH.

16

AHTeHHbIe pemeTkd. CriocoObl CKAHMPOBAHMS U 33]1a4H, pEIIaeMble C ITOMOIIBIO
QHTEHHBIX pemieTok. @a3upoBanHble aHTeHHbIE perieTku (PAP). Yipasnenue ¢a-
3UPOBAaHNEM CKaHUPYIOIIMX aHTEHHBIX pemeTok. [Inockne @AP. Pazmenienune
u3JTydaresieil o pacKpbIBY U YCJIOBHS OTCYTCBHSI TOOOYHBIX ITIABHBIX JICTIECTKOB.
Bb160p 11ara pemerky ¢ HanpapiIeHHBIMU dJIeMEeHTaMU. MHOrolyueBble aHTEHHbBIE

pemietkn. Jlmarpammoobpasyromume cxeMbl. Matpuiibl batiepa u briacca.




AHTEHHEIE PEHICTKU C YaCTOTHBIM CKaHUPOBAHUCM.

MeTonb!l usmepeHus xapakrepuctuk yctponcts CBY u antenH. M3mepurensHoe

17 8 |obopynoBanue nuanazona CBY. M3Mepenune 21eMeHTOB MaTPHUIThI PACCESTHHS 1
MHoromnonocHukoB CBY. PediekTomeTphl, maHOpaMHbIE H3MEPUTEIH.
18 3 OcobenHoctu u3mepenus JJH npoTskeHHBIX aHTEHH, U3MEPEeHUs B ONIMKHEH 30He. 1
N3mepenne KH] u koaddurmenta ycuneHus: aHTeHH.
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Kour-
sansTHslpasena HaumeHnoBaHue uinm KkpaTkoe cojiepyKaHue MPaKTHYECKOTro 3aHATHUS, CEMHUHApa BO
4acoB
1 ) PexuMbl TMHMI niepenadun, y3KOMOJI0CHOE COIIaCOBAaHUE JIMHUI Mepeauu ¢ )
MMOMOIIBIO Y€TBEPTHBOTHOBOTO TpaHC(OpMaTopa u MapauieIbHON TPOBOAMMOCTH
> 3 MuoronomtocHuku CBY. MarpruyHoe onrcaHne MHOTOTIOTIOCHUKOB, CBS3b MEKTY 4
MaTpULaMU
3 4 OunpTpel CBY 1 IMPOKOMIONIOCHBIE COMIACYIOIUE YCTPOcTBa. MakCcCUMaIbHO 4
[JIOCKHUE U YEOBIIIEBCKUE YACTOTHBIE XapaKTEPUCTUKU
4 6 CoracoBanue ¥ CHMMETPUPOBAHUE BUOPATOPHBIX aHTCHH. CBsI3aHHBIC 4
BHOpATOPHI
5 7 JluHeliHble aHTEHHBIE pelIeTKH. BiusHue aMminTynHo-(pa3zoBoro pacrnpeneaeHus 4
Ha MHOXKHUTEJIb HAallPaBIE€HHOCTH
6 3 OCHOBHBIE KJIACChI AlIEPTYPHBIX aHTE€HH. [[pUHIUITBI MPOEKTUPOBAHUS MIJIOCKUX 6
(ha3upOBaHHBIX AHTCHHBIX PEIIETOK
5.3. JIaboparopHbie padoThI
Ne Ne . Koz-
sansTnslpasena HaumeHnoBaHnue mim kpaTkoe cofepKaHue J1adopaTopHoOil paboThI BO
4acoB
1 3 VccnenoBaHre 4aCTOTHBIX XapaKTEPUCTUK THOPHUIHBIX COCTUHEHHH U )
MHOronoirocHukoB CBY
) 4 HccnenoBanue 4acTOTHBIX XapaKTEPUCTUK MOJI0CHO-TIPOMYCKAIOMUX (PUIBTPOB C 5
MaKCUMAaJIbHO-TUIOCKOM 1 4eObIeBCcKoM xapakrepucTrkoi. Cruurrepsr CBY
3 6  |CBs3aHHBIC BUOPATOPHI 2
4 7  |MccnenoBaHue MOMSAPU3AIMOHHBIX XapakTepucTuk anTeHH CBY 2
5 8  |[MccrnenoBaHue XapaKTEpUCTUK 3epKaJIbHBIX MapadOINueCcCKuX aHTEHH 2
6 8 |MccnenoBaHue BOJTHOBOIHBIX HEOIHOPOAHOCTEHM 2
5.4. CamocrosiTesqibHast padoTa CTyIeHTa
Bemonnenne CPC
Cnucoxk nureparypsl (¢ yKa3aHUEM Kon-
[Tonux CPC pasnenos, raB, cTpanuil) / cceika Ha  [CemecTp| BO
pecypc 4acoB
3yueHue JOMONIHUTENbHBIX pa3/ieoB 1 2 115
IUCIATUIUHBI >
[ToaroroBka K NpakTU4YECKUM 3aHATUSM 2 8 24
[lonroroBka K 3K3aMeHy 8 14
[ToaroToBKa OTYETOB M0 1A0OPATOPHBIM 3 2 12

pabotam




6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusbie meponpusitus (KM)

Ne
KM

Ce-
MECT]

Bun
KOHTPOJISI

HazBauue
KOHTPOJIBHOTO
MEPOIPUATHUS

Bec

Makc.
Oamn

HOpHI[OK Ha4YHUCJICHUS 0allJIoB

Yuu-
THIBA-

eTcs B
ITA

Texymuit
KOHTPOJIb

[IpakTyeckas
pabora 1

15

MakcuMaJIbHBIN 0alliT HAYHUCISAETCS 3a
CIAHHBINA Oe3 3aMeYaHuii OTYET B
YCTaHOBJICHHBIE CPOKHU, YKa3aHHBIC B
TUYHOM KaOWHETEe CTYJEHTA;

3a ON03/IaHKe Ha 7 JHEeHW HauucaseTcs 12
oautos; 14 gueit - 9 6amios; nocie 15 gueit
OTYET He IPUHUMAaeTCs1, Hauucsercs ()
OamtoB. Jlyis momycka K dK3aMeHy OoT4eT 0e3
HAYUCJICHHBIX 0aJJIOB 0053aTEIbHO JOKCH
OBITH IPEAOCTABJICH HE MO3/IHEE 7 JTHEH 110
PK3aMCHA.

ODK3aMCH

Texymui
KOHTPOJIb

[IpakTueckas
pabora 2

15

MaxkcuMasbHbIN 0a Hauucisercs 3a
C/IaHHBIN 0€3 3aMeYaHuil OTUET B
YCTaHOBJICHHBIE CPOKH, YKa3aHHBIE B
JTMYHOM KaOWHETE CTYIEHTA;

3a OMO3JaHue Ha 7 JHEeW Hauuchsercs 12
0aioB; 14 nHell - 9 6annos; nocie 15 queit
OTYET He MpUHUMaeTcs, Hauucisercs 0
OaoB. Jlyig nomycka K 9K3aMeHy OT4eT 0e3
HA4YMCIICHHBIX 0aJUI0B 0053aTEIbHO JOIKEH
OBITH IPEOCTABIIEH HE MO3Hee 7 AHEH 10
HK3aMeHa.

OK3aMCH|

[Tpome-
KYTOUHAS
arTecTanus

[IpakTrnueckas
pabora 3

15

MakcuManbHbIN 0ajl HaunCseTcs 3a
CHaHHBIN 0e3 3aMeuaHuil OTYET B
YCTaHOBJICHHBIE CPOKHU, YKa3aHHbIC B
JTUYHOM KaOWHETE CTYJEHTA;

3a oo3aaHue Ha 7 qHEH HauucisieTcd 12
OanoB; 14 nueit - 9 6amnos; nocae 15 e
OTYET He MPUHUMaeTcs, Hauucnsercs
OaitoB. [l 1omycka K SK3aMeHy oT4eT 0e3
HAYUCJICHHBIX 0aJlJIOB 0053aTeIbHO JOKEH
OBITH IPEOCTABIIEH HE MO3HEE 7 AHEH 10
HK3aMEHa.

OK3aMCH|

Texymui
KOHTPOJIb

[IpakTnueckas
pabora 4

15

MakcuMaJIbHBIH 0aJlJT HAYHCIAETCS 3a
CIAaHHBINA O€3 3aMeUaHuil OTUET B
YCTAHOBJICHHBIC CPOKH, YKa3aHHBIE B
JTMYHOM KaOWHETE CTYICHTA,

3a oo3JaHue Ha 7 qHEH HauucisieTcd 12
OasnoB; 14 nueit - 9 6amnos; nociae 15 e
OTUYEeT HE IPUHUMAETCS, Hauucsercs 0

OasoB. I normycka K 9K3aMeHy OT4eT 0e3

OK3aMCH|




HAYNCIIEHHBIX 0aJIJI0B 00s13aTENILHO TOJDKEH
OBITH PEAOCTABJICH HE MO3/IHEE 7 JTHEH 110
HK3aMeHa.

MakcuManbHOE KOJTMYECTBO 0aIIoB,
KOTOPOC MOXCET IMOJTYYUTH CTYACHT,
BBITIOJTHUBIIIHI B YKa3aHHBIE CPOKHU
MEPOIIPUATHUSA TEKYILETO KOHTPOIIA, PaBHO
60. [Toce npoBepKkH OTYETOB 1O
[MPAKTUICCKUM padoTaM IperoiaBaTesieM
MOTYT OBITh HAUUCJICHBI JTOMOTHUTEIbHBIC
(6onycHsbIe) 6amibl, HO He Oonee 10 3a oxHy
paboty. JlonoaHUTEenbHBIE OAJIITBI MOTYT
OBITH HAYKCIIEHBI 32 APYTUE JOCTHUKCHUA

IIpome- Hrorossrit
CTY/JICHTA: y4aCTHUE B HAyUHO-TEXHUUECKUX
5 8 JKyTOUHAsI 9K3aMEH 110 40
KOH(EPEHITUIX; TTOJTOTOBKA U Ty OIMKAIUs
aTTecTalus | JUCIUILINHE

CTaThU B UHIEKCUPYEMBIX U3IAHUSIX;
y4acTHe B KOHKypcax u apyroe. CTy/neHT,
KOTOpOMY HauuCJIeHO Ooniee 85 6amioB.,
MOXET MPETEHI0BATh HA OLIEHKY "OTINYHO",;
6onee 70 6amnos - "xopomro"; 6onee 60
0amoB - "ynoBnerBoputenabHO"; 60 U MeHee
6asioB -"HeynoBIeTBOpUTENLHO". B cityuae
Hecomacus CTyJieHTa ¢ oieHkoi bPC,
HazHavyaeTcs Sk3ameH (ouHblid wim J10T) mo

OK3aMCH

BCEM pa3jiesiaM U3y4aeMON JUCHIUTUIHHBI.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun
MIPOMEKYTOUHOMN
aTTecTaluu

[Tpouenypa npoBeneHus

Kpurepun
OLICHUBaHUS

OK3aMCH

MaxkcuMaabHOE KOJIMYEeCTBO 0aJIOB, KOTOPOE MOXKET MOJIYYUTh
CTYJICHT, BBIITOJIHUBIINM B YKa3aHHbBIE CPOKU MEPOIPUSATHUS
TEKyIIero KoHTpouist, paBHo 60. [locie npoBepku 0TUETOB O
MPaKTHYECKUM paboTaM MpernoiaBaTesieM MOTYT ObITh HAUYMCIICHbI
JIOTIOJTHUTENNbHBIE (OOHYCHBIE) Oaibl, HO He Oonee 10 3a oqHy
paborty. lonomauTebHBIE 0aTBl MOTYT OBITH HAYHMCIICHBI 32
JpyTUe TOCTUKEHUS CTYACHTA: y4acTUe B HAYYHO-TEXHUYECKUX
KOH(pepeHIUsX; MOIrOTOBKA U MyOJIMKalKs CTaThbH B
WH/IEKCUPYEMBIX M3/IaHUSX; yJyacTHe B KOHKYpcax U JpyTroe.
CryaeHT, KOTOpoMy Ha9MCJICHO Oojiee 85 6aioB, MOKET
MpeTeH10BaTh Ha OIEHKY "omnyHo"; 6onee 70 Gamos - "xopomo";
6omnee 60 6amoB - "ynoBnerBopuTeasHO"; 60 1 MeHee 0aIoB -
"HeyloBIETBOPUTENLHO". B cilydae Hecomiacus CTyJIeHTa C
onenkoit BPC, Haznauaercs sx3amed (ounbiii win JJOT) mo Bcem
pasziesiamMm u3y4aeMon JUCLUIUINHBI.

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarel 00yueHUs

[1K-2

3HAeT: OCHOBHBIE ATaIlbl TPOEKTUPOBAHUS PATUOICKTPOHHBIX cpenctB CBY

Juarra3soHa, METOAbI OLICHKN HOFpﬁIJ.IHOCTGfI HCMOJIB3YCMbBIX YUCJICHHBIX METOOOB;
OCHOBHBIE CTPYKTYPHBIE CXEMBI aJITOPUTMOB, CPEICTBA U BO3MOKHOCTHU
POTPAMMHOTO 00ECTICYCHISI CHCTEM aBTOMATU3HPOBAHHOTO MPOEKTUPOBAHUS




paanosnekTpoHHbIX cpencts CBY nuanazoHa; MeTo/Ibl aHaIu3a U ONTUMHU3ALUN
MapaMeTpPOB MOJICIIUPYEMBIX AIIEKTpOoAMHAMUYecKux mpoieccoB, CBY ycrpoiicTB
1 aHTCHH

'YMeeT: OCyLIECTBIATh PACUE€Thl OCHOBHBIX XapaKTEPUCTUK BOJHOBOJHBIX TPAKTOB,
[PE30HATOPOB M AaHTEHH; IPOBOAUTH MOJEIUPOBAHNE, TEOPETUUECKOE U
HKCIIEPUMEHTAIBHOE UCCIIEJOBAaHNE BHOBb pa3padaThIBA€MbIX Y3JI0B U yCTPOUCTB,
MCITOJIb3Ysl COBPEMEHHBIE METO/IbI aHAJIN3a U CUHTE3a; BBIOJIHATh HACTPOMKY U
POBEPATH NMPaBUILHOCTD ()YHKIIMOHUPOBAHHSI MAKETOB M OMBITHBIX 00Pa31I0B
[1K-2 PagO3IEKTPOHHBIX YCTPOMCTB € UCITOJIB30BAHUEM COOTBETCTBYIOIIEH ullu
W3MEPUTEIILHON ammaparypbl ¥ CPEeICTB aBTOMATU3ALUU IKCIIEPUMEHTAIbHBIX
MCCIIEIOBAHUM, 00€CIIeurBaTh U JOKYMEHTAJIbHO MOATBEPKIaTh COOTBETCTBUE
XapaKTePUCTUK MaKeTa U OIMBITHOTO 00pasiia TpeOOBaHUIM TEXHUYECKOTO
3alaHus; COONIOAATh MIPU MPOEKTUPOBAHUM TPEOOBAHUS CTaHIAPTU3AINH U
METPOJIOTHYECKOTO 00eCTIeUeHUs

lMeeT NpaKTUYECKUI OIBIT: IPUMEHEHUS] METOIOB aHAJIN3a U PacyeTa yCTPOHCTB
CBY u aHTeHH pa3IMYHbIX YaCTOTHBIX JHANa30HOB; SKCIIEPUMEHTATBHOTO

[1K-2 MCCJIEOBAHNS U aHAJIN3a [1apaMETPOB aHTEHHBIX cucTeM U TpaktoB CBY; meTonos| | [+ [H
pacueTa mapaMeTpoB aHTEHH IO pe3yJibraTaM 00pa0OTKH IKCIIEPUMEHTATBHBIX
MCCJIENOBAHNH ¢ IpuMeHeHnem OBM

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecnedeHue TUCIMIITIMHBI

IHeyaTHas yyeOHO-MeTOAUYECKAS JOKYMEHTALUSA
a) ocHoGHas Iumepamypa:
1. Ca3onos, I. M. Autenns! u ycrpoiictBa CBY Yueb. 11st By30B 110
cnen."Pagnorexuuka". - M.: Beicias mkoia, 1988. - 432 c¢. u.

0) OononHumMeNbHAsL IUMmepamypa:

1.  Hedenos, E. 1. Texauueckas snekrponunamuka Tekct yue0. mocodue
st By30B E. U. Hedenos. - M.: Akanemus, 2008. - 409, [1] c. un. 22 cm.

8) omeuecmeenHvle U 3apyOedHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1.  KoMnprOTEpHBIE TEXHOJIOTHH, YIPABICHHUE, PATUOIICKTPOHHUKA. -
Bectauk FOxHO-YpanbCKoro rocy1apCTBEHHOTO YHUBEPCUTETA
2.  Amwnrennsl. - M3narensctBo "Pamnorexunka”

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1. Meroauueckue yka3aHus K OCBOCHHIO JUCITUIUTHHBI "' YCTpOMCTBA
cBepxBbicokuX yactoT (CBY) u anTeHHBI"

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:
1. Meroanueckue yka3aHus K OCBOCHHIO JUCHHUILIUHBI "YCTpolcTBa
cBepxBbIicOKHX yacToT (CBY) u anTeHHbI"

BHCKTPOHHaH yqe6H0-MeTonnquKaﬂ AOKYMECHTaAIlUuA

Her
[Tepeyens ncnoab3yeMOro NporpaMMHOTO 00eCTICUEHHUS:



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

2. -Maple 13(6eccpouno)

[Tepedenp ucmonb3yeMbIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)
2. -Uudopmanmonnsie pecypebl OI'Y OUIIC(Oeccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne T1CIUTTHHbI

OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3ansTui Ne ayn. | mpemycraHOBIEHHOE MPOrpaMMHOE 00ECTIEYeHUE, UCIIOIB3YeMOe IS
pa3IMYHBIX BUJOB 3aHITHH

[Tpaktuueckue 3ansatus [1014/1
KomnbrorepHas TEXHHKA

U CEMHUHAPBI (30)
Kontpoins
. [1014/1
CaMOCTOSITEIbHON (36) KommbrorepHast TeXHHKA
paboThI
1012
Jlexuuu (36) KomMmmproTepHasi TEXHHKA, TPOEKTOP

1014/1 |KommnbroTepHast TEXHUKA, Ta0OpaTOpHBIE MaKeThbl, 00pa3Ibl aHTEHH U

JlabopaTopHble 3aHATHS (36) ycTporicts CBU




