MHHUCTEPCTBO HAVKH U BBICILIEIO OBPA30OBAHUSI POCCUCKON ®FE/IEPALIAA

Axunonepuoe o6mecrso «Hayuno-nponssoacrsennoe npeanpusirue «Pagap mme»

VYTBEPXJIAIO

3aMecTHTe b FeHepaTbHOrO KOHCTPYKTOpa Mo
NMPOrpaMMHO-1IEJIEBOMY Pa3BHTHIO,
JMPEKTOP Hay'mo oBpa3oBaTeNbHOr0 KOMIUIEKCA,

2019 .

: ) pemernem HTC
MMEW ot 24.01.2019 .

PABOYAS [TPOI'PAMA JTJUCLIUTTJIMHBI

KOMIIbIOTEPHBIE TEXHOJIOT MY TPOEKTUPOBAHMSI
PAJIMODJIEKTPOHHBIX YCTPOUCTB U CUCTEM

Ykpynuennas rpynna nanpasiaennii  09.00.00 MndopmaTtnka n BeIYUCITUTEIbHAS

NOATOTOBKH H CHENHAJIBHOCTEIH: TeXHUKa

HanpasJjienne noaroToBKH: 09.06.01 MudopmaTiKa U BIYUCIUTEbHAS
TEXHHUKa

Hanpas/iieHHOCTD: CucTeMHBIH aHaNN3, yIIpaBjIeHHe U

obpaboTka uHpopmManuu

YpoBeHb Bbiciero obpasoBanus: [ToaroroBka Hay4HO-MEAarorH4eckux Kajapos
BhICILICH KBaTU(HUKALIMKM B aCIIMPAHType

Keannpuxkauusn: WUccnenosarens. [Ipenonasarens-
uccneoBaTenb
®opma o0yueHus: Ounas

CII6, 2019 .



AHHOTALUSA

Juctunnuna «KoMITBIOTEPHBIE TEXHOJIOIHH NMPOCKTHPOBAHHUS PAAHOICKTPOHHBIX YCTPOHCTB M
CHCTEMY ABJISETCS AUCLMIUIHHON BapuaTHBHOM yacTd broka 1 mporpamMmsl NOATOTOBKH aCNHAPAHTOB MO
nanpasnennio noaroroBku 09.06.01 - Mudopmatuka W BeMHCIMTENbHAs TexHHWKA. [ucumnianza
peanusyercst LeHTpOM MOAroTOBKM KajapoB Bbiciueil kBanudukaunu - acnupantypoit AO «HIIIT «Paxap
MMC».

JlucuuniuHa HaleneHa Ha (JOPMHPOBAHHE CIIEAYIOMNX KOMICTEHIMI acupaHTa:

obmenpodeccHOHANBLHBIX KOMIIETeHIHii:

- @nadenue Kyaibmypol HAy4H020 UCCIe006aHUA, 6 MOM HUCKe U C UCNOAb30GAHUEM HOGEUULUX
ungopmayuono-Kommynukayuonnvix mexnonrozuti (OIK-2);

npodeccHOHATBLHBIX KOMIIeTeHIHii:

- yenybaenHoe uU3y4eHue MeOPeMmuyecKux U MemoOON0ZUHECKUX OCHOE NPOEKMUPOSAHUSA,
IKcnayamayuu u pazeumus ungopmayuonnsix cucmem u cucmem ynpaesienus (IK-2).

CoznepxaHue IUCLMIUIMHBI OXBATBHIBAET KPYI BOIPOCOB, CBA3aHHBIX ¢ (HOpPMHPOBAHHE YCTOM-
yuBbIX 3HaHui B o6nacTu npoexruposanus antenH, CBY ycrpoiicTe u cucTeM Ha OCHOBE NPUMEHEHUS
COBPEMEHHBIX KOMIBLIOTEPHBIX TEXHOJIOIHiA.

IlpenosaBanue JMCUMIUIMHBI TpeIycMaTpHBaeT cieayromue (opMbl opraHusanuu y4debHoro
NpOLECCa: IeKYUU, NPAKMUYECKUe SAHAMUA, CAMOCMOAMENbHAA Ppaboma acnupanma, KOHCYAbmayuu.

IlporpaMmoiil AHCLIMIUIHHBI NPEAYCMOTPEHBI CEAYIOIIHE BH/BI KOHTPOJIS: TEKYIIHH KOHTPOIb
ycreBaeMOCTH B popMe npHeMa HHIHBHAYATHHBIX MPAKTHYECKHX 3a1aHuil U NIPOMEKYTOUHBIH KOHTPOIb
B opme 3auera.

O61asi TPYAOEMKOCTh OCBOGHHS MMCUMIUIMHBI COCTABIACT 3 3adueTHbIX eammmupl, 108 wacos.
[IporpamMMoit THCIHIUTHHE! PE/AyCMOTpEIIL! JeKIHOHHEe 36 yacos, npakTHyeckue 16 uacom, 56 4acos

caMOCTOATENbHON paboThl acUpaHTa.

1. Tepevensb MJIAHHPYEMBbIX Pe3y/IbTATOB 00yeHHsI 110 AHCUHILIHHE
1.1 Hean u 3aaa9u 0CBOCHHS AHCIMILTHHBI

Ilenbio OCBOCHHS AMCIMIUIMHBI SBISETCS O3HAKOMJICHHE aClMpPaHTOB C COBPEMEHHBIMH KOM-
NBIOTEPHBIME TEXHOJNOTHSAMH NMpoekTHpoBanus aHTeHH ¥ CBY ycTpoiicTB, KOTOphIC BKIOYAIOT B cels
YUCIEHHBIE METOAbl W OCHOBaHHbIE Ha HHX MPOrpaMMHBLIC NPHJIOKEHHS, NpPHMEHSEMbIe I
Moeanpusanni anienn n CD'T yuipulicrn n anaanoa u naparTopIIOTILL.

Jing mocTHXEHHs MOCTABICHHOMN LEeH BBIIEISIOTCS CIEAYIONHE 3a1a i JHCIUILITHHBL

- 3HAKOMCTBO ¢ OCHOBHBIMH Xapakrtepuctukamu CBY ycTpolicTB M aHTEHH M JJICKTPOAMHA-

MHYECKHMH OCHOBAMM onpenesenus xapakrepucTuk anteds u CBY ycrpoiicTs:



- U3y4YeHHe TEOPETHYECKHX OCHOB KOMIBIOTEPHOro MoienupoBanns antens 1 CBY ycrpoiicts;

- 3HAKOMCTBO C nporpaMMmHbBIMEH npuiaokenuamu Microwave Office, Ansoft HFSS, CST
Microwave Studio, FEKO, ocobeHHOCTH HCTIONB3YeMbIX B IIPHIOKEHHSIX YHCIIEHHBIX METOJIOB pacuera;

- usyuenue npuiaoxenus CST Microwave Studio kak oaHoii u3 Haubonee yHHMBEpPCATBHBIX

KOMITBIOTEPHBIX TeXHOJOrHit pazpaborku antenn u CBY ycrpoiicTs.

1.2 llepeuens mianupyemMeiX pe3yabTaToB 00ydeHus no AHCHHILIHHE, COOTHECEHHBIX ¢
MJIAHUPYeMbIMH pe3yabTaTtamu ocsoenus QOOII

B pe3ynbTare OCBOCHHMS JMCLMILTHHBI ACIIHPAHT J0JIKEH:

3uaTh: cospemenHbie Memoodvl U npozpammubie cpedcmea npoekmuposanus awmenn u CBY
yempoiicms, ¢cnocobbl ux npuMeHeHus ONs PeuleHus NPaKmuYeckux 3aoay npu paspabomke anmenH u
CBY ycmpoticme:

- OCHOBHBIE XapakTepucTiku anTeHH # CBY ycrpoiicTs;

- TEOpEeTHYECKHE OCHOBbI KOMIBIOTEDHBIX TEXHONOruH npoexruposanus antenn u CBY
YCTPOHCTB;

- METOZIbI CHHTE3a ¥ anaym3a anteHH 1 CBY ycrpoiicts;

- YHCJICHHBIE MHTEPNpETALHH METONOB CHHTe3a M aHaimm3a autenn w CBY ycrtpoiicTs, co-
CTABNSIONMX OCHOBY WX TPOEKTHPOBAHHS ¢ NMOMOIIBIO MPOrpaMMHBIX npuiokennii Microwave Office,
Ansoft HFSS, CST Microwave Studio, FEKO;

- nporpammuoe npunoxerne CST Microwave Studio u 0COGEHHOCTH ero NPUMEHEHHS JUIA
KOMIBIOTEpHOro npoextnpoBanns anTeHH W CBY ycTpoiicTB pa3sinHYHOrO Ha3HA4YeHHA M YaCTOTHBIX
JManasoHoB;

- IporpamMMHOe o0ecrieueHHe YHCICHHBIX METOJIOB pacyeTa ¥ MOACIHPOBAHHA.

Ymems: 6 3a6ucumocmu om pewaemol 3a0aqu u ¢ yuemom ocobenHocmell npoeKmupyembix
anmenn u CBY ycmpoiicme aoibupames Memoouxy nocmpoenus Mooeiu u Memooa pacyema 6 pamKkax
gosmodcnocmeti npozpammno2o npunodcenus CST Microwave Studio, npoéooums ananus Hay4Hvix
NUMEPAMYPHBIX UCTIOYHUKOS, OCYUJECMEIAM GHAAU3 NOTYHEHHBIX PE3YTbMAMOE MOOAUPOSAHU!

- BHINOJHATH FPAMOTHYIO TOCTAHOBKY 3a/1ay, BO3HUKAIOIMX B MPAKTHYECKOH JEATE/ILHOCTH NPH
npoexTupoBanuy anTeHH 1 CBY ycTpocTs;

- MPOBOJMTH AHANM3 3a]aud JUIs BBIOOpa HAMIYYIIMX METONOB H CPEACTB KOMIBIOTCPHOIO
MPOEKTHPOBAHMNS, OJXOJSIIEr0 /Ul KOHKPCTHOH 38144,

- paboTaTh CO CPEACTBAMH MOJICITHPOBAHMS, BLIYMCIICHHI W IPEACTAB/ICHAS PE3y/LTATOB paciera

nporpammuoro npuioxenus CST Microwave Studio;



- IPOBOZMTH aHAH3 Pe3y/IbTaTOB MOJIe/IHpoBanus anTenH u CBY ycrpoiicTs;
- HCIONB30BaTh CTPYKTYPY KOMIBIOTEPHBIX CPEICTB M PECYPCOB VIS COKPAILICHHS BpPEMEHH
pacyera 3aj1a4 GONMBIIMX BEIMHCIHTENBHBIX 00BeMOB IIpH npoekTHpoBannn anteHH 1 CBY ycrpoiicTs.
Bnadems: mexnonozueii npumenerus Memoooe u cpedcms KOMRLIOMEPHO20 NPOEKMUPOBAHUS GH-
menn, CBY yempovicme u cucmem, naseikamu npumenenus npozpammuozo npunoxcenuss CST Microwave
Studio ons npoexmupoeanus anmenn u CBY yempoiicme, Hagulkamu inoaHeHUs GHANU3a Pesyibmamos
mooenupoeanus. anwmenn u CBY ycmpoiicme, a maxoice onmumanbHoe ucnoib3o6anue cmpykmypol
KOMNBIOMEPHBIX CPeOCms U pecypcos ONa 3a0ay Gonbuiux bINUCIUMENbHBIX 06BEMOE.
PesyabTar 00y4eHHs: BHINOJIHATE KOMIUIEKCHbIC HH)KEHEPHBIE POEKTHI MO pa3paboTke aHTCeHH
u CBY ycTpoHCTB ¢ MOMOLIBIO NPHMEHEHHs KOMIBIOTEPHBIX TEXHOJOTHI NMPOEKTHPOBAHMS HA OCHOBE
nporpammuoro npunoxennst CST Microwave Studio.
B mpouecce OcBOGHHMs IMCUMIUIMHBI Y ACNHPaHTOB JODKHBEI CHOPMHPOBATBCS  CHEAYIONIHE
KOMIICTeHI[HH:
obmenpodeccHoHAIbHbIE:
- gradeHue Kyrbmypou HAYYHO20 UCCIeO08AHUS, 6 MOM YuCie U ¢ UCNOAL30BAHUEM HOBCUUIUX
UHPOPMAYUOHHO-KROMMYHUKAYUOHHBIX mexHoao2uil (OITK-2);
npogpeccHoHANbHbIE:
- yenybnennoe usyweHue meopemuveckux u MemooOoNO2UYeCKUX OCHO8 NPOEKMUPOBAHUA,
IKCHAYAMAYUU U PA3BUMUS UH(OPMAYUORKBIX cucmem u cucmem ynpaenenus (ITK-2).
B pesynsrate OCBOGHHMs JMCUMIUIMHBI AacClHPaHT OCBaMBACT CleAyiomMe NpodeccHoHaNbHBIE

kommneresuuu (Tabauua 1),

Tabauna 1. [TpodeccrHonanbibie KOMNETEHLUH, MPHOOPETAEMBIE NPH U3YHEHHH AHCLMILTMHBI

Dopmbl B METOLI
 ART— Koa OcHoBHbIE NPH3HAKH OCBOCHHS :fny;;‘:::; ;:?:3::
(noKa3aTe il JOCTHKCHHS Pe3yIbLTATA) DOBSNEIO B PAIBE-
= THIO KOMIETEeHITHH
yraybneHHoe u3yueHue IIK-2 | 3uaer wmeromst W anropurMel aHanusa, | Jlekuun, nabopa-
TEOPETHYECKHX W cHHTE3a W TIPOEKTHPOBAHWS CIOXKHBIX | TOpHBIE paGoThl, ca-
METO0JIOrHYECKHX OCHOB CHMCTEM. MOCTOATE/IbHAs pa-
NPOEKTHPOBAHHS, VYmeer  paspabarbieaTh  CrieUManbHOE Gora
IKCIUIYaTALHH ¥ PA3BUTHA MaTeMaTHYeCKoe W aIrOPHTMHYECKOE
WH(OPMALIMOHHBIX CHCTEM obecnevenue MOCTPOEH!A CHCTEM
H CHCTEM YNpaB/ICHHA ONTHMM3ALWK, ynpaeieHus ¥ obpaborku
HHDOPMALMH.




2. Mecto aucuunannel B crpykrype OOIL

Hucupnmuna «KoMnsioTepHbie TEXHONOTHH NPOSKTHPOBAHHS PAIHO/IEKTPOHHEIX YCTPOHCTB H
CHCTEM) SBIISETCS JIMCUMILIMHON BAPHATHBHOM 4acTH biioka 1 ocHOBHO#M 00pa3oBaTe/bHOMN HMporpaMMsl
NOATOTOBKH HAYYHO-NEAArorH4eCKuX Kaapos B acmupanType no Hanpasienuio 09.06.01, nanpasien-
HOCTh - CHCTeMHBIH aHanu3, yrpasjiende u 00paboTka HHOpMAIHH.

Jina e€ ycmemmHoro ycBoeHHS HEOOXOAMMBEI 3HAHHS Ga30BHIX NOHATHH MAaTEMaTHYECKOro
aHaNW3a, JIMHEHHOM anre6psl H AHAMTHYECKOH reOMETPHH, TEOPHH Lierel, TEOPHH 1eKTPOMArHATHOTO
10JIsl, SMEKTPOJHHAMMKH H PaclipOCTPaHEHUS PAIHOBOJIH.

KOMI]C‘!‘GHI{HH, NOIYyYCHHBIC NPH H3YYEHHH MaTepHala JaHHOM JAHUCUHMILTHHBI, HallpaBJlI€HbI JIs
HCIIO/Ib30BaHUSl KOMITBIOTEPHBIX TEXHONOruH npu paspaborke antenn u CBY ycrpoiicts Ha ocHoBe
nporpamMMuoro npunoxenus CST Microwave Studio ¢ moMompr0 METOIOB M METOAMK H3MepeHHil
xapakTepucTuk H uensitanuit CBY cucreM u yerpoiicTs, BKIIOYas IKCNEPUMEHTANBHEIEC HCC/IEAOBAHMS
aHTeHH, u3MepeHus napamerpoB CBY ycrpoiicTs, M3MEpeHHs PpaJHONOKALHOHHBIX XapaKTePHCTHK
paccesHMs H YMEHHSI TpPHMEHSATH Ha MPAaKTHKE [E€PCIEKTHBHLIE METOALI NPOEKTHPOBAHHUA W
ONTHMH3ALMK CHCTEM PAJHONOKAILIMH U PAJNOHABATALINH.

3. O0bem AHCUHNIHHBI
Jlanubie 06 obimem obveMe AUCHHIUIAHEL, TPYAOEMKOCTH OTACNBHBIX BHJIOB yueOHOI paboTsl

1o JUCUMILIHHE (pacnpeieNeHue 3THX TPyAOeMKocTel o cemectpam) npeacrasiensl B Tabauue 2.

Ta6anna 2. O6bem AUCUMTUIHHBI M BUABI YueOHO#M paboTbl

Hanpasaenue 09.06.01, popma o6yuenns - ounas
Bup yueoHoii paboTsi Be TpyaoeMKoCTh 0 ceMecTpam
€ero
3 cemecTp
O6masn TpyaoeMKocTh Aucuumannbl, 3E/(vac) | 3/108 3/108
Ayoumopunsie zanamus, Bcero vac.
B TOM YHCIIE:
- Jlexuun (JI), (4ac) 36 36
IIpakTrnueckne 3auaTus (I1P), (vac) 16 16
JlaGoparopnsie paborsi (JIP), (uac) He npeaycMoTpeHsl
Camocmoamenshan paboma, Beero (4ac) 56 56
Buja HTOroBOro KONTpOAN: 3aver, 3ayer
v depeHunpoBaHHbIA 3a4eT

4. Copeprkanue pa3iesioB JHCHHTIHHBI
4.1 Copep:xkanue pa3aejoB JUCHHTIIHHBI
1. Beenenne. [Toustus antenH, anrennslx cucreM u CBY yerpoiters. Knaccnpukarmus
yacToTHBIX JAuanazoHoB. Knaccuukamus CBY ycrpoiicTB. AHTeHHA KaK yCTPOHCTBO JUIS H3JyYeHHS
¥ npHeMa 3NeKTpoMarHWTHeIX BoaH (OMB). Hanpasnenubie cBofcTBa aHTeHH M MX CBA3b C
Ha3HAYeHMEM pajMoTeXHHYecKnX cucreM. OCHOBHBIC JTanbl MpoekTHpoBanus yctpoidicte CBY u

AHTCHH.



2. CoBpemMeHHBIC TNPOrpaMMHbIe NpWIOKeHHs aas palpaborkun anrenn u CBY
yerpoiiers. O6mme ceienus 0 mporpaMMmHbIX npunoxenusx Ansoft HFSS, CST Microwave Studio,
FEKO, Microwave Office. TpeGyemble BbMHCIHTENbHBIE pecypcbl. OTiauuus NPHIOKEHHH.
[IpoGnemsr paspaborkm CBY yerpoiicts Oonbmmx BOAHOBBIX pasmepoB. OcobenHoCTH
NoJb30BaTeNLCKOro HHTEpdeiica. Bzaumonelicteue ¢ nporpaMMHbIMH npuaoxkenusmu AutoCad u
Kommnac ans xoncrpyuposauus CBY yerpoiicrs.

3. Teopernueckne OCHOBBI METOJOB NPOEKTHPOBAHHS, PEAJH30BAHHBIX B MpO-
rPAaMMHBIX NpuHJIoKeHusx paspaborkn antenn u CBY ycrpoiicrs. Vpasuenua Maxcsenna »
muddepennmanbuoii u uHTerpanbHoOit  dopmax. [lpencraBneHue SNeKTPOMArHUTHBIX TMONeH B
MPOCTPAHCTBEHHO-YaCTOTHOH M MPOCTPAHCTBEHHO-BpeMeHHO# obnacTax. ['paHHyHbIle yCIOBHS ¥ HX
KoppekTHas (opmynupoBka. Meton koHeunsIX pasHocTed. MeToa KOHEYHBIX MHTerpainos. Meroa
MOMEHTOB. MeTo/1 HHTerpanbHbIX YpaBHeHu. [lonylenus npu nocTpocHun mozeneit anrenn 1 CBY
YCTPOHCTB ¥ UX BIMSHHUE HA TOYHOCTD BBIMHC/ICHHIH.

4. Mporpammuoe npunoxenne CST Microwave Studio u ero npmmenenme anas pas-
paborkn antenn m CBY ycrpoiicrs. Ocobennoctn momb3osarensckoro uarepdeiica CST Mi-
crowave Studio. Co3nanue npoekra. Beibop yactotsl Bo30ykaeHns. Pexkomenayemslii mar. 3ajanue
reometpun paspabarsiBaemoro CBY ycrpoiicTea. Beibop MaTepHanoB ¥ 3a/laHHe HX JIEKTPUYCCKHX
napamerpoB. I'panmyHbie ycioBusa. Opranusamus H ontumusauus Berduciaenui. OcobennocTH
MOJICTIHPOBAHHS M pacdyeTa XapakTepHCTHK AHTEHHBIX DEIIETOK M MNEPHOIMYECKHX CTPYKTYP.
Busyanmusanus pe3y/ibTaToB pacyera ¥ CTPYKTYPbI [0 B CTATHYECKOM M JHHAMHYECKOM pekKHMax.
Cosmanme makpocoB. CoxpaHeHHWe OJTalnoB NpoeKTa H pe3ynsTaToB. Bsaumojelicteue ¢
nporpamMmubiva panokenusMu AutoCad u Komnac.

5. Pemenne 3a1a4 wiekTpoMarautHoii copmectuMocTH (AMC) npn npoeKTHPOBAHHH
anarens u yerpoiicrs CBY. Anrennsl u CBY ycrpoiicTBa KaK HCTOYHHKH W PELENTOPHI MOMEX.
OntumansHOe pasMelneHue aHTeHH W ycrpoiicts CBY B mpocTpaHcTBE M OpraHMsalis peikHMOB
paboTsl Bo BpeMeHn ¢ uenbio obecneyenns DMC. [pumenenne npunoxenust CST Microwave Studio

s ananuza DMC POC uepes antrennsl 1 SMC CBY yerpoiicTs.

4.1. CrpyKTypa AHCUMILUIMHBI 110 pa3enam i ¢opmam oprauu3anuy odyqeHus

Ta6anua 3. Pacnpejenenne TpyA0eMKOCTH AMCUHIUIMHEBI [0 pas/eNiaM W BHAM 3aHSTHI

Haspauue pasjena/TeMsl AyauropHas pabora (1ac) CPA (uac) Hroro
Jlekunu Ipax. 3an.
1. Beeaenne 2 3 4
2. CoBpemenHbie NPOrpaMMHbBIE 4 4 8
NpHAOKCHNS 19 pa3paloTKu aAHTeHH
n CBY ycrpoiicTs




3. Teopernueckne OCHOBBI METOJ0B
NPOEKTHPOBAHHS, PeATH3IOBAHHBIX B

TIPOrPAMMHBIX NPHIOKEHHSIX
paspafoTrkn  aHTenH u  CBY

yerpoiicTs.

10

10 20

4. Mporpammuoce npunoxenne CST
Microwave Studio u ero npumeHeHue
ans paspaGorku amrenn u CBY

yeTpoiicTs.

12

32 52

5. Pemeniie 3124 51€KTPOMATHUTHOI
COBMECTHMOCTH (BMC) npu
NPOEKTHPOBAHMM aHTeHH 7
yerpoiicts CBY

HUroro

36

16

4.2, JlabopaTopubie 3aHSTHS HE [IPE1YCMOTPEHBL

4.3. IlpakTHyeckue (CeMHHAPCKHE) 3AaHATHS.

Temaruka NpakTHUECKHX 3aHSTHI W X TPYJI0EMKOCTh NpuBeneHs! B Tabmue 4.

Ne HaumeHoBaHie npakTHYecKHX (CeMHHAPCKNX) 3aHATHII Tpyno | Homep paznena AMCUMILIHHB
n/m EMKOCTh,
(uac)
Cemecrp 3
1 | O6mee onucanue nporpammuoro npunoxenust CST Microwave Studio. 2 4. [porpaMmHoe NpWIOKEHHE
Moas3osatenscxnii nnrepdeiic. CST Microwave Studio u ero
npHMeHeHue A paspaboTku
autenH u CBY ycrpoiicTs.

2 Mogeanposanne H pacyeT XapaAKTEPHCTHK KOAKCHAILHOIO NOBOPOTA. 4 4. TporpamMmHoOe NpUIOKEHHE
CST Microwave Studio u ero
npHMEHeHHe 1ns paspaboTku
antenn u CBY yerpoiicrs,

3 Mﬂmﬂpﬂﬂmne H pacHeT XapaKTepHCTHEK mﬂﬂmﬂﬁ ~MOCcTa 4 4, lNporpammHoe NpHAOKEHHE
CST Microwave Studio n ero
NPHUMEHEHHE 1A paspaboTKH
anrexH u CBY ycrpoiicTs.

4 | MoaeaupoBanue W pacHeT KpPYyriaoi pynopHoii ANTCHHbLI H PYIIOPHBIX AH- 4 4.MeTozasl H3MepeHUi

TEeHH ¢ MPAMOYroabHOil aneprypoii XapaKkTePUCTHK AHTCHH B
JansHeil 30He
5 | MoaeanpoBaHHe CHCTEMBI KPYTJbIX PYNOPHBIX AHTEHH | HCC/IEA0BAHNE 2 5. Pewenwe 3amay snek-
HX B3AHMHOIO BAHSAHNS. TPOMArHHTHO# COBMe-
crumoct (AMC) npu
NPOEKTHPOBAHHH AHTEHH H
ycrpoiicts CBY
Beero: 16

4.4 KypcoBoe npoeKTHPOBAHHE HE IIPEAYCMOTPEHO.




4.5 CamocrositesibHasn pabora acnupasTos

TemaTHKa ¥ TPYAOEMKOCTE CAMOCTOSTENBHON paboTh! acnupanToB npeacrasneqs! 8 Tabaune 5.

Buja camocrosTenbuoii padorsl Beero, uac Cemectp 3, uac
H3yuenue Teopernueckoro marepuana aucumninnel (TO) 24 24
[loaroroska K TeKyweMy KOHTPOMIO 6 6
Jomauwnee 3ananune ([13) 26 26
HTOI'O 56 56

Conepmaaue CaMOCTOATEAbHOM paﬁorbl CTYAEHTOB IO JHCUHILIHHE:

e OOmue XapakTepPHCTHKH M TEXHHYECKHE BO3MOKHOCTH MPOrpaMMHOro npuioxenus Microwave
office;
e OO6ume XapakTePHCTHKH ¥ TEXHHYECKHE BO3MOKHOCTH NporpaMMmHoro npuioxenus Ansoft HFSS;
e OO6mue XapaKTepUCTHKH ¥ TEXHHYECKHE BO3MOXKHOCTH nporpaMmmuoro npunoxkenus FEKO;
e MopjenupoBanie ¥ pacyeT XapaKTEPHCTHK PYMOPHO-NTHH30BOH AHTEHHBI C  MOMOIIBIO
nporpammuoro npuiaoxkerust CST Microwave Studio;
e MozenupoBanue ¥ pacyeT XapakTepUCTHK OJHO3ePKATLHOM AaHTEHHEI ¢ BEIHECEHHBIM 00yyareseM
¢ nomompio nporpammuoro npunoxkenus CST Microwave Studio; MoaenupoBanue u pacuer
XapaKTEepUCTHK O/HO3epKaIbHOH antennbl Kaccerpena ¢ rumepGonmueckum cyGpeduexropom ¢
nomolkio nporpammuoro npunoxkenus CST Microwave Studio;
e MozenupoBaH#e M pacyeT XapaKTepHCTHK BOJHOBOAHO-INENECBOrO JENHTENs MOLIHOCTH €
nomMomuIkio nporpammuoro npunoxenus CST Microwave Studio;
e MonempoBaHue M pacyeT XapaKTepHCTHK 00JyyaTesisi aHTEHHBI C BPALIAIOWIMMCS MEPEXOAOM C
oMOIIbIO nporpammuoro npunoxkenns CST Microwave Studio;
e Pacuer XapaKTEpHCTHK paccesHHs OJHO3epKanbHOI AHTEHHBI C BHIHECEHHBIM OOTydareneMm C
noMomIsio rporpaMmeoro npunoxkenust CST Microwave Studio.
5. o ONEHOYHBIX CPEICTB /LISl IPOBeICHHS ATTeCTALHH 00y4al0IHXCsI 110
JMCUHILIHHE
B 3aBHCHMOCTH OT BHJIOB IIPOMEKYTOYHOI aTTECTAlMH NPH M3yYeHHH AMCUMIUIMHBI MpExycMar-

PHBAIOTCA ClIEYIONINE NIEPEYHH OIICHOUHBIX CPeJICTB, NpuBeeHHbIX B Tabmuue 6.



TaGauna 6. PoHA OLCHOYHBIX CPEICTB UM MPOBEJCHHS NPOMEXKYTOYHOH aTTecTalnH 00y4aroLHxes no

AMCLMIUIMHE
Bua npomeryTouHOH aTTecTauH [Tepetenb OLEHOMHBIX CPECTB

3aver CnHcoK BOMpOCOB.
ITpakTnueckue 3aganus (ua gom) Oryerst no
JOMAIITHUM 3a1aHUAM

OGume KpuTepun 3a4eTa npeacrasicHs! B Tabauue 6.
Tabanna 6. Kpurepuu 3avera

PezyasTaTr ONeHHBAHHSA Kpurepuu onenxku

[NpoaemoHcTpHpoBaHEl TBEPABIE U AOCTATOYHO
NONHbLIE 3HAHUA MaTepHasia JUCLIMIUTHHBI,
COOTBETCTBYIOLLIME TPeGOBAHHAM CONEPIKAHHUA
paboueii nporpaMMbl IUCUMILIHHBL, TOKA3aHbI
npod)ecCHOHANbHbIE KOMIETEHLIMH,
cooTBeTcTBYIOLIME npodumo nogrorosku 09.06.01.
«3auer» B uenom - npaBuibHOE NOHHMAHHE CYLUHOCTH H
B3aHMOCBA3H PacCMaTPHBAEMBIX MPOLIECCOB H
ABNEHUH, AaHBI NOCNENOBaTEIbHbIE, MPaBUIbHbIE
OTBETHI HA NMOCTaB/IEHHbBIE BOMPOCH!. B oTBeTax moryr
ObITh AONYLUEHbI €AMHHYHBIE HECYIIECTBEHHBIC
HETOYHOCTH.

He naHo oTBeTa WM JaH HeNpPaBHILHBIH OTBET XOTH
6bl Ha OZIMH BONPOC 3a4eTa, NPOAEMOHCTPHPOBAHO
HEMOHUMAaHHE CYLLIHOCTH MPEUIOKEHHBIX BOMPOCOB,
JonyieHsi rpyosie onbKku npy oTBETax Ha
JIOTIOJTHUTENbHBIE BOMPOCHI, MPO(ecCHOHANLHbIC
KOMIIETCHUHH OTCYTCTBYIOT MONHOCTBIO WIIH
YaCTHYHO.

«Hezager»

6. IlepedyeHb OCHOBHOI H IOTIOJHHTEIbHOM JIHTEPATYPbI
Ocnoenas rumepamypa (nokanvran cemo Ipeonpunmun)

1. JIM. CasonoB. Antennsl u yctpoiictea CBY: VueG. Jlna panmoTexnu4ecKkux cmeil. By3os. - M.:
Beicmas mk. - 1988-432c.
2. Memauos B.I[l. ®enpmmreiin AJl. ABTOMAaTH3HPOBAHHOC INPOCKTHPOBAHHE HANMPABICHHBIX
orsersureseit CBY - M. Ceass, 1980.
3. B.H. Januwmn, AWM. Kymmupenko, I'.B. TletpoB. AHaNOroBsie nojynpoBOIHHKOBBIC CXCMb CB4.
1985 roa. 195 crp.
4. Bambepckuii M.B. INepeaatoume ycrpotictea CBU. 1984 rox. 448 crp.
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Honoanumenvran iumepamypa (noxansrnasn cems Ipeonpuamusn)
1. A.1. Bockpecenckuii, B.JI. Toctioxun, B.M. Makcumos, JLU. ITonomapes VYcrpoiictea CBY u
anrtennsl. [loa. Pex. JI.U. Bockpecenckoro, M.: “Pamnorexauka”, 2006.-376¢.
2. Ilangenko B.A., Hedenos E.M. Mukpononockossie anTeHHbL- M.: Paguo u cBass, 1986.-144c.
3. IIamonn K. Teopernueckas anexrporexuuka / [lep. ¢ mem. mox pen. K.M. INomusanosa. - M.: Mup,
1964. - 774c.
4, Kupnanes A.B., JlaBpos B.Sl. Dnexrpomaraurnoe none: Teopus uaeHTHOUKAUMHE K € NPHMEHCHHE,
Vuebnoe nocobue. - M.: "Bysosckas xuura", 2002. - 208¢.

7. llepeuens pecypcoB undopmanuonHo-reJekomvyHukannonnoi ceti MHTEPHET,
Heo0XOAMMBIX VISl OCBOCHHS AHCIHILIHHBI

1. http://www.cvberforum.ru/radio/thread1097220.html - popym nIporpaMMHCTOB H CHCAZIMHHOB
2. http://edunano.ru/ - ABTOHOMHAs HEKOMMeEpYecKas opranmsauus «DneKTpoHHOe olpasosanue s

HAHOMHIYCTPHH»

8. MarepunajibHO-TeXHHYecKas 6a3a, HeoOxoauMan Ui OCylIeCTBJICHHS
o0pa3oBaTeJibHOI0 NpPoIecca Nno ANCUHILIHHE
1) [MpemveTHas ayUTOPHS, OCHALIEHA MY/IbTHMEAUIHEIM TpoeKkTOpoM 1 dkpanom, [TK
npenozaasarens - | mr.
2) MepconanbHble KOMIbIOTEPS! (15 1WIT.), IOKaNbHAsA CeTh, KOMIBIOTEP ¢ BbIX0AOM B MHTepHeT - 1 1IT.
3) Iporpammusie cpeactea: CST Microwave Studio 14.0 u Gonee nosauue.
4) Microsoft Windows (Ne CTP - 20/01/10 ot 20.01.2010)
5) Microsoft Office (Ne CTP 20/01/10 ot 20.01.2010)
6) Microsoft Visio (Ne CTP 20/01/10 ot 20.01.2010)
7) CST Studio (NeCTP - 20/01/10 ot 20.01.2010)
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