MHHUCTEPCTBO HAYKHU 1 BBLICIIET O OGPA3OBAHUS POCCUMCKOI ®EJTEPAIIAN

Axnuonepnoe obomecrso «Hayuno-npomsBoacrBenHoe npennpustue «Paxap mme»

VTBEPXIAIO
3aMeCTUTENb T€HEPATBHOTO KOHCTPYKTOPA TI0
MPOrPaMMHO-IIEJIEBOMY Pa3BUTHIO,

JUPEKTO Hay“]HO‘O6 A30BATEIABFHATQ KOMIIJICKCA,
p p )"‘—i 'O {»1;"*\«\‘
s 3 ~Jé,
& ap

- I.T.H.

Ne 01- 03/21 6{“27 61 2021 .

PABOYAS ITPOITPAMMA JTUCHUIIJIMHBI

KOMIIBIOTEPHBIE TEXHOJIOI'MW TPOEKTUPOBAHMUSA

PAJIMODJIEKTPOHHBIX YCTPOMCTB 1 CUCTEM

YxpynHenHnasi rpynna nHanpasiaennii  09.00.00 MudopmaTtnka u BEIYACIATEIbHAS

NOJArOTOBKH H ClleNUAJbLHOCTEMn:

HanpaBJIeHne NOATOTOBKH:

HanpaB/jieHHOCTB:

YpoBeHb BbiCIIEro 00pa3oBaHus:

KBanupurkanus:

®opma 00y4eHHU:

TEXHHUKA

09.06.01 MudopmaTrka ¥ BEIYUCITATEIbHAS
TeXHHUKA

CucTeMHBIN aHATU3, yIIpaBIeHUE U
00paboTka HHGOpMaLUH

[ToAroTOBKA HAYYHO-IIEIarOTMYECKUX KaIPOB
BBICIIIEH KBATU(UKAIIUA B aCITUPAHTyPe

Uccnenosarens. [IpenogaBaresnsb-
HACCIIeIoBaTeNlb

Ounast

CIIo, 2021 r.



AHHOTALMA

Jlucuunuvnaa «KOMIBIOTEPHBIE TEXHOJOTHH NPOEKTHPOBAHUS PAIHOIIEKTPOHHBIX YCTPOMCTB H
CHCTEM» SBJIAETCSA JAUCIMILIMHOM BapuaTHBHOM yacTH broka 1 mporpaMMel OATOTOBKH aCUPAHTOB IO
HampaBiieHuto noAroroBkd 09.06.01 - Mudopmarnka ¥ BEMHUCIUTENbHAS TeXHMKA. JIMCLHUIIIMHA
peanusyercs LIeHTpoM MOArOTOBKM KaJpoB Bhiciuel kpamudukanuy - acnupantypoit AO «HIIIT «Panxap
MMC».

JlucuumuiiHa HaneneHa Ha OpMHUpPOBaHUE CIEAYIONIMX KOMIICTEHIHIA acClIMpaHTa:

o0menpodgeccHOHATLHBIX KOMIIETeH M1

- 6la0eHue Kylbmypou HAYYHO20 UCCIeO008AHUS, 6 MOM YUCle U C UCHOJb30BAHUEM HOBEUULUX
uHGoOpMayuoHHO-KOMMYHUKayuonnwvix mexuonozui (OIK-2);

npodgeccHoHATLHBIX KOMIIETEHIIHIA:

- yenybnenwoe usyyewue meopemuveckux U MemoOON02UYECKUX OCHO8 HPOEKMUPOBAHUS,
SKCRLyamayuu u pazeumus. uHgopmayuonusix cucmem u cucmem ynpaenenus (IIK-2).

ConepxaHue TUCLHUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBA3aHHBIX C (POPMHUPOBAHUE YCTOH-
YHMBBIX 3HaHHU B 007acTH mpoekTHpoBanus anteHH, CBU ycTpolicTB M cucTeM Ha OCHOBE NPHMEHEHUS
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

[IpemongaBanue IUCIMIUIAHBI IpeIyCcMaTpUBAeT cleyromue (GopMbl OpraHW3aluu y4eOHOro
IPOLIECCA: IeKYUl, NPAKMUYECKUE 3aHAMUS, CAMOCMOSIMENbHAsS paboma acnupanma, KOHCYIbmayuu.

[TporpaMMoii JUCHMILIHHBI MPEAYCMOTPEHB! CIEAYIONIME BHUIBI KOHTPOJIA: TEKYIIHH KOHTpOJIb
yCIeBaeMOCTH B (popMe npreMa HHAUBHIYATBHBEIX MPAKTHYECKUX 3aJaHUH U IPOMEXYTOYHEIA KOHTPOJIb
B opMe 3auera.

OO6mas TPyJOEMKOCTh OCBOCHHsI JWCLMIUIMHBI COCTAaBIACT 3 3adeTHBIX eauHumnel, 108 wacos.
I[IporpamMmoit JUCIMIUIMHBI IIPESAyCMOTPEHE] JISKIHOHHEIE 36 4acoB, mpakTHyeckue 16 dacom, 56 yacos

CaMOCTOSTENBHOM paboTHI aCIUpaHTA.

1. TlepeyeHb MIAHUPYEMbIX Pe3y/JIbTATOB 00y4eHHs 0 JHCHHILIHHE
1.1 esaun 1 3252498 0CBOCHHS AHCIHILTHHLI

[lenpr0 OCBOEHMS AMCLMIUIAHEI SBJISETCS O3HAKOMIICHHE ACIUPAHTOB C COBPEMEHHBIMH KOM-
IBIOTEPHBIMH TEXHOJOTHSMH [POEKTHPOBaHUsS aHTeHH # CBY ycTpoHCTB, KOTOPBIE BKIIOYAIOT B CEOs
YHUCIEHHBIE METOABl M OCHOBAaHHbIC Ha HHX IPOrPaMMHBIE IPHJIOKEHHs, NPUMEHSEMBIC IS
MOJC/IIAPUBAHNA anionn 1 CD'] yvipotiorp 1 arraaioa I HAPAKTOPIIOTIA.

Tl JOCTHIKEHHS IIOCTABIEHHOM IIeH BBIIEIAIOTCS CIIEYIOMINE 3a0aYH AUCIUIUIHHEL

- 3HAKOMCTBO C OCHOBHbIMH Xapakrepuctukamu CBY ycTpoMcTB M aHTEHH H 3JIEKTPOJUHA-

MHYECKAMH OCHOBaMH ONpeesieHHs XapakTepucTik auTeHH 1 CBY ycTpoicTB;



- U3yYCHHE TEOPETHIECKUX OCHOB KOMIILIOTEPHOr0 MoeupoBanus anTeHH 1 CBY ycTpoiicTs;

- 3HAaKOMCTBO C IIPOrpaMMHBIMH INpHIOXeHHAMH Microwave Office, Ansoft HFSS, CST
Microwave Studio, FEKO, 0co6eHHOCTH HCIONBE3yeMBIX B IPUIOKEHHSIX YHCIEHHBIX METOOB pacuerTa;

- u3ydenue npunoxenus CST Microwave Studio xak ongHON u3 Hambosee YHMBEpCATHHBIX

KOMIIBIOTEPHBIX TEXHOJIOIMH pazpabotku anteHH 1 CBY ycrpoiicTs.

1.2 Ilepevennp MIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHSs M0 AMCIHUILIHHE, COOTHECEHHBIX ¢

IVIAHHPYEMBIMH pe3yJbTaTamMu ocBoenus OOIL

B pesynpTare 0CBOCHMS AUCIMILIHHEI ACITUPAHT I0JKEH:

3HaTh: coeépemeHHble MemoObl U NpOZPAMMHBIE CPedCmEa npoexmupoéanus awmenr u CBY
yempoticms, ¢nocobbl ux npumenenus Ol peuleHUus NPaKmuveckux 3a0ay npu paspabomke aHmeHH u
CBY ycmpoiicme:

- OCHOBHEIE XapaKTepucTUKH auTeHH U CBY ycTpoiicTs;

- TEOPEeTUYEeCKHE OCHOBBI KOMIIBIOTEPDHBIX TEXHOJIOTHMH IpoekTupoBaHus anTeHH u CBY
YCTPOMCTB;

- METOZBI CHHTE3a U aHan3a anTeHH 1 CBY ycTpoicTs;

- YHCJICHHBIC HHTEPIIPETAllHd METONOB CHHTe3a u aHaimu3a aHteHH u CBY ycrpoiicts, co-
CTaBIIAIOMIMX OCHOBY HMX IPOEKTHPOBAHMS C IIOMOIIBIO MPOrpaMMHBIX mpuiioxkeHuit Microwave Office,
Ansoft HFSS, CST Microwave Studio, FEKO;

- nporpammuoe mpuioxeHne CST Microwave Studio m 0cOGEHHOCTH ero HMpUMEHEHHS s
KOMIIBIOTEPHOTO IpoekTHpoBaHus aHTeHH U CBY ycTpoiicTB pa3iu4HOrO Ha3HAYEHHS H YaCTOTHBIX
JMana3oHoB;

- MporpaMMHOe 00€eCIIeYeHUE YUCIEHHBIX METOIOB pacyeTa U MOJCIIAPOBaHUA.

Ymempo: 6 3a6ucumocmu om pewiaemoil 3a0a4u u ¢ yuemom 0CobeHHOCmelU NPOeKMUPYeMblX
aumenn u CBY ycmpoiicme evibupams memoouxy nocmpoenuss MoOeIu u Memooa paciema 6 pamKax
603modicHocmeti npozpammuoz2o npunodcenus CST Microwave Studio, nposooumv ananu3 HayyHuix
JIUMepamypHuiX UCTOYHUKO8, OCYUWeCmEsmMb AHANU3 NONYYEHHbIX Pe3YIbmamos MOOeIUPOBaAHUS:

- BBHINOJIHATH IPAMOTHYIO MOCTAaHOBKY 3a/1a4, BO3HUKAIOLIUX B IPAKTUYECKON IEATENBHOCTH IIPH
npoeKkTupoBaHny anTeHH 1 CBY yCTpoHiCTB;

- MPOBOJWTH aHANU3 33Jaud A BHIOOpAa HAMJIYy4YIIMX METOJOB M CPEICTB KOMIIBIOTEPHOIO
IIPOEKTHPOBAHUS, MOIXOISAIIETO Il KOHKPETHOH 3a1a4H,

- paboTaTh CO CpenCcCTBaMU MOJCIHUPOBAHUS, BEIUMCIEHUH U NIPEICTAaBICHUS Pe3yIbTaTOB pacyeTa

nporpammuoro npmioxenus CST Microwave Studio;



- IPOBOAUTH aHAIIM3 PE3YILTATOB MOZIeMpoBanus anTeHH 1 CBY ycTpoiicTs;
- MCIONBb30BaTh CTPYKTYPY KOMIIBIOTEPHBIX CPEICTB H PECYPCOB Ul COKPAIIEHHS BpPEMEHH
pacdera 3aay 60MbIINX BEMHCIATENBHBIX 005EMOB IIPH POSKTHPOBaHKY anTeHH 1 CBY ycTpoiicTs.
Bnaoemy: mexnonozueti npumenenus mMemoooe u cpeocme KOMNbIOMEPHO20 NPOEKMUPOGAHUS GH-
menn, CBY ycmpoticme u cucmem, Hasvikamu npumenenus npoepammnozo npunodicenus CST Microwave
Studio ona npoexmuposanus anmenn u CBY yempoiicme, HaBbIKaMU 8bINOIHEHUS. AHANUZA pe3ynemamoe
Mmooenuposanus. aumenr u CBY ycmpoticme, a makoice onmumanvbhoe uUcnoib306aHue CMpYKmypbl
KOMNbIOMEPHBIX CPEOCME U Pecypcos 018 3a0ay 6ONbULUX 6bIYUCTUMENbHBIX 00BEMO8.
Pe3ysbTaT 00y4eHus: BHIIOIHATS KOMIUIEKCHBIC HHKCHEPHbIC IPOEKTH 10 pa3paGoTKe aHTeHH
1 CBY yCTpoHCTB ¢ MOMOLIBIO IPUMEHEHHST KOMIBIOTEPHBIX TEXHOJOTHHA IPOEKTHPOBAHUS Ha OCHOBE
nporpammuoro npuinoxenuss CST Microwave Studio.
B mpouecce 0OCBOEHHS IMCHMIUIMHBI Yy ACIHPAHTOB ODKHBI COPMHPOBATHCS  CIEMYIOIIHE
KOMIIETeHI[HH:
obmenpogeccHoHAIbHbBIE:
- 61a0eHue Kynbmypou HAYYHO20 UCCNIe008AHUS, 8 MOM YUCLe U C UCNONLI0BAHUCM HOGEHUUX
UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX mexHonozuii (OITK-2);
npogpeccuoHaIbHbIE:
- yenybnennoe u3yyeHue meopemMuyeckux U MemoOONO2UYeCKUX OCHO8 NPOeKMUPOBAHUS,
SKCHIyamayuu u paseumus uHpopmayuornsix cucmem u cucmem ynpasnenus (ITK-2).
B pesynprate OCBOGHHS [UCLMIUIMHBI aCIHpPaHT OCBaMBaeT CIEAYIOIHe MpOo(eCcCHOHATBHBIE

komnerennuu (Tabauna 1).

TaGanua 1. [TpodeccronansHble KOMIETEHIHH, TPHOOPETaeMble NPH U3YYECHUH JUCLIUILUTHHBI

®opmbl H METOABI
o0y4yeHus, cnocoo-
OCHOBHbIE IPH3HAKH 0CBOEHHS

Koo e Eon (I0KA3aTe/H IOCTHAKEHHS Pe3yIbTaTa) | o) orne Pupr-

POBAHMIO H PA3BH-

THIO KOMIETEHIHH

yIIIyONeHHOE U3yUYeHUe IIK-2 | 3uaer meromsl W auropurmbl aHanusa, | Jlekuwmu, naGopa-
TEOPETHYECKHX U CHHTE3a M TPOEKTHPOBAaHWS CJIOKHBIX | TOpPHBIE paboOThI, ca-
METO/I0NIOrHYECKHX OCHOB CHCTEM. MOCTOSITEIIbHAS pa-
MPOEKTHPOBAHM, VYmeer  paspabarbiBaTh  CleLHAIBEHOE oora
9KCIUTyaTalliy U Pa3BUTHS MaTeMaTHYeCKoe M  arOPUTMHYECKOE
HHGPOPMALMOHHBIX CHCTEM obecrneueHue MOCTPOEHHS CHCTEM
¥ CHCTEM YIpaBJICHHs ONTHMM3ALIMH, YNpaBlieHUs U 00paboTKu
WHGbOPMALIHH.




2. Mecto gucuuniaunbl B cTpykrype OOIL

Huciummiaa «KoMIbIOTepHBIE TEXHOJIOTHH NMPOSKTHPOBAHUS PATHOBIEKTPOHHEIX YCTPOMCTB M
CHCTEM) SBJISETCS JUCIMIIIAHON BapUaTUBHOM YacTH bioka 1 ocCHOBHON 00pa3oBaTeNbHOM IPOrpaMMBI
IOJATOTOBKH Hay4HO-IIEJAroruyecKMx KaJpoB B acmupaHType no HampasiaeHuio 09.06.01, mampasnen-
HOCTb - CHCTEeMHBIH aHaH3, yripaBleHue u 00paboTka HH(GOPMAIIHH.

Jlnd e€ ycnmemHOro ycBOEHHsS HEOOXOOUMBI 3HAHHSA 0a30BBIX IOHATHH MAaTeMaTHYEeCKOTO
AHANIM3a, JIMHEWHOH anreOpEl U aHATUTHYECKOH FeOMETPHH, TEOPUH IIeniell, TEOPHH DIIEKTPOMArHUTHOIO
TI0JIs1, SNIEKTPOMHAMUKY U PACIIPOCTPAHEHHUS PATHOBOJIH.

KOMHGTCHHHH, IIOJIY9CHHBIC IIpH H3Yy4YCHHWH MaTepualia JIaHHOﬁ AUCIHUINIMHBI, HANIPaBJICHBI IJIsA
HCIIOJIb30BaHUSl KOMIIBIOTEPHBIX TEXHOJOIWH mpu pa3pabotke anteHH U CBY ycrTpoiicTB Ha OCHOBe
nporpammHoro npunoxeHuss CST Microwave Studio ¢ mOMOMIBIO METONOB M METOIMK H3MEpPEHMI
xapakTepucTuk u ucneitanuii CBU cucreM u ycTpoHCTB, BKIIIOYAs SKCIIEPUMEHTATBHEIE HCCIIEI0BAHMS
aHTeHH, u3MepeHHs napamMeTpoB CBY ycTpoHCTB, H3MEpEHHS pPaJHUOIOKAIHOHHBIX XapaKTePHCTHK
paccesHHA H YMeHHsI IPHMEHSATH Ha I[PAKTHKE IIEPCIEKTHBHBIE METONBl POEKTHPOBAHHS U
ONTUMM3AIMH CHCTEM PaJHOIOKALUK U PaJOHABUTALIUH.

3. O0beM AHCUMILIHHBI
JlauHble 00 00meM o0beMe AUCIUILIUHEL, TPYAOEMKOCTH OTAENbHBIX BUIOB Y4eOHOH paboThl

0 JUCHUIUTHHE (pacipeAeNieHIe STHX TPYI0EMKOCTEl 110 ceMecTpaM) npeacranieHsl B Tabaune 2.

Tabanua 2. O6beM IUCLMIUTAHBI M BUIbI y4eOHOH paboThl

HanpagJjenne 09.06.01, dopma o6yuenns - ouHas
Bug yue0OHoii padoTsl B TpyaoeMKOCTh MO ceMecTpaM
A 3 cemecT
p
O6mas TpyA0eMKOCTh JHCHHIINHBI, 3E/(vac) |  3/108 3/108
Ayoumopmbsle 3aHamuA, BCEro 4ac.
B TOM YHCJIC:

Jlexuuu (JI), (yac) 36 36
Ipakrnyeckue 3ansaTus (IIP), (vac) 16 16
JIaGoparopusbie padorsi (JIP), (vac) He npenycMoTpeHbl

CamocmosamenvHas paboma, Bcero (4ac) 56 56
Buja HTOroBOro KOHTPOJISI: 3a4€T, 3a4eT
JubdepeHIMPOBaHHBIN 3a4€T

4. Copep:xxaHue pa3iesioB JHCHUIIHHBI
4.1 CopnepxkaHue pa3eaoB JHCHHILIHHBI
1. Beenenne. [Tonatus anTenH, antennsix cucreM u CBU ycrpoiicte. Knaccuduxanus
yacToTHBIX auana3oHoB. Knaccugukamus CBY ycTpoiicTB. AHTEHHA KaK yCTPOHCTBO UL M3IIy9YCHHSA
U IIpHeMa 3JIeKTpoMarHUTHBIX BolH (OMB). HampasienHble CBO#MCTBa aHTEHH H HMX CBS3b C
Ha3HAYCHHEM paJMOTeXHMIECKUX chcTeM. OCHOBHBIC dTambl MpoeKTHpoBaHusi ycrpoiicts CBY u

AHTCHH.



2. CospemeHHBIE NpPOrpaMMHBIE NPHIOKEHHS s paspaborku aHTenn W CBY
yerpoiicrs. O6mue cBeieHHs 0 MPOrpaMMHEIX Ipritoxenusx Ansoft HFSS, CST Microwave Studio,
FEKO, Microwave Office. TpeOyemble BBMHCIUTENbHBIE pecypchl. OTIMYMS IIPHIOKEHHI.
[Ipo6nemer  paspaborkm CBU  ycrpoifcTB  GONBIIMX BONHOBBIX pasMepoB. OcoGeHHOCTH
TI0JIb30BaTEILCKOr0 MHTEp(elica. B3anmonelicTBue ¢ nporpaMMubiME npriaoxkeHusmMa AutoCad u
Kowmmnac mis korcTpynposanus CBY ycrpoiicts.

3. TeopeTudeckne OCHOBBI METOA0B NPOEKTHPOBAHHS, pPEAJH3OBAHHBIX B MPO-
TPaMMHBIX HNPHJIOKEHHHX pa3padoTkm anteHH m CBY ycrpoiicte. Ypasuenuns Makcsemia B
naddepenmanbHolt M mHTerpanbHON ¢dopmax. IlpencTaBieHde 31E€KTPOMATHHUTHBIX IIOJEH B
IPOCTPAHCTBEHHO-YaCTOTHOM M IPOCTPAHCTBEHHO-BPeMEHHOH obnactax. [ paHHyHbIE YCIOBUS M MX
KOppeKTHas (popmyaupoBka. MeTos KOHEUHBIX pasHOCTel. MeTox KOHEYHBIX MHTerpanoB. MeTox
MOMEHTOB. MeTo HHTerpallbHbIX YpaBHEHHIA. JlONyIIeH s IIPH IIOCTPOEHHH Mojenei antenn u CBU
YCTPOMCTB U MX BIMSIHAE HAa TOYHOCTD BBIYHCIICHHH.

4. IIporpammuoe npuiosxkeane CST Microwave Studio u ero mpumenenue ajs pas-
paborkn anteHH H CBY ycrpoiictB. OcobenHocTr monb3oBarensekoro uatepdeiica CST Mi-
crowave Studio. Co3nanue npoekTa. BeiOop uacToThl BO30YXIeHHsA. PekoMeHayeMBlii 1mar. 3ananue
reomerpuu paspabareiBaeMoro CBY ycTpoiicTBa. BeiOop MaTepHaioB U 3alaHie HX JJIEKTPUYECKHX
napamerpoB. I'paHuunble ycinoBus. OpraHusanusd H ONTHMH3alHs BeUuciHeHuit. OcobeHHOCTH
MOZEIUPOBAaHUSA M pacyeTa XapaKTepHCTHK AHTEHHBIX PEIIETOK U IEPUOAUYECKHX CTPYKTYP.
Busyanu3zamus pe3yiasTaToB pacdyera U CTPYKTYPHI IIOJI B CTATHYECKOM M AMHAMHYECKOM PEXXHUMaXx.
Co3manme MmakpocoB. CoxpaHeHHE JTanoB IIpOEKTa M pe3ylnbTaToB. BzaumopeiictBue ¢
nporpaMMHbIME puinoxeHsiMH AutoCad u Kommnac.

5. Pemenue 3ama4 3j1eKTpOMarHuTHoH coBMecTHMOcTH (OMC) mpm nmpoeKTHPOBAHUH
anTenH u ycrpoiictB CBY. Anrennsl u CBY ycrpoiicTBa Kak MCTOUYHHUKHA U PELEHTOPHI MMOMEX.
OntumansHOe pa3MelneHre aHTeHH U yCTpodcTB CBY B IpOCTpaHCTBE M OpraHM3amys PeXHMOB
pabotel Bo BpeMeHH ¢ nenbio obecneyenus OMC. Ilpumenenne npunoxenus CST Microwave Studio

Jutst ananmuza OMC POC uepes antennsl 1 DMC CBY ycTpoiicTs.

4.1. CrpykTypa JHCOMILIMHBI IO pa3jeaam H (popMaM OpraHu3aluy 00y4YeHus

Tab6muua 3. Pacnpenenenne Tpya0EMKOCTH JUCLMILIMHEI 110 pa3fiesiaM B BUAAM 3aHATHH

Hazpanue pasjesia/TeMbl AyautopHas paGora (4ac) CPA (uac) Hroro
Jleknuu IIpaxk. 3an.
1. Beenenue 2 2 4
2. CoBpeMeHHbIe NPOrpaMMHbIE 4 4 8
NPHJIOKEHHSI IS Pa3paboTKH AHTEHH
u CBY ycrpoiicrs




3. Teopernyeckue OCHOBLI METOOB 10 10 20
NMPOEKTHPOBAHHS, PeaNH30BAHHBIX B

MPOrpaMMHBIX TPHI0XKEHUSIX

paspaborkn  aHTeHH u  CBY

YCTPOMCTB.

4. Tporpammuoe npunoxenue CST 12 8 32 52
Microwave Studio u ero npumeHeHune

ans  paspaborkm anteHH u CBY

YCTPOHCTB.

5. Pewienue 3aa4 2JIeKTPOMATHUTHOI 8 8 8 24
COBMECTHMOCTH (BMCO) npu

NPOEKTHPOBAHHH AHTEHH H

yerpoiicts CBY

Hroro 36 16 56 108

4.2. JlabopaTopHbIie 3aHATHS HE IPETYCMOTPEHEL

4.3. IlpakTHyeckne (ceMHHAPCKHE) 3AHATHS.

TemaTrka nmpakTHYeCKUX 3aHATHI U HX TPYIOEMKOCTh IIpuBeaeHE B Tabmauue 4.

Ne HanMeHOBaHME NPAKTHYECKUX (CEMHHAPCKHX) 3aHATHI Tpyno | Homep pa3mena JMCUMILTHHBI
n/n eMKOCTb,
(uac)
Cemectp 3
1 | O6mee onucanne nporpammuoro npunoxenusi CST Microwave Studio. 2 4. TIporpaMMHO€ NPHIIOKEHHE
Ioab3oBaTenbckuii HHTEpdeiic. CST Microwave Studio u ero
NPUMEHEHHe Ui pa3paboTKu
anteHH U CBY ycTpolicTs.
2 MozaennpoBaHHe H pacyeT XapaKTePUCTHK KOAKCHAILHOI0 MOBOPOTA. 4 4. TIporpaMMHOE NPUIIOKEHHE
CST Microwave Studio u ero
NpUMEHEHHe U1 pa3paboTKu
anTenH u CBU ycrpoticts.
3 MopaenpoBaHue M pacyeT XapaKTepHCTHK BoaHoBoaHoro T -mocTa 4 4. TIporpaMMHO€E NPHIIOKEHHE
CST Microwave Studio u ero
NPUMEHEHHE JUIA pa3paboTku
anTeHH 1 CBY ycrpoiicTs.
4 | MoaenupoBaHue U pacueT KPYIJoi pynopHOil AHTEHHLI H PYIOPHBIX aH- 4 4.Metonsl H3MEPEHHH
TEHH ¢ MPAMOYroJbHOI anepTypoii XapaKTepHCTUK aHTEHH B
JaJIbHEH 30HE
5 | MoaenupoBaHue cHCTeMbl KPYIJIbIX PYNOPHBIX AHTEHH H HCCJIe10BaHHe 2 5. Pewenue 3a1ay 3Jek-
HX B3aMMHOI0 BJIHSIHHS. TpOMal"HPlTHOﬁ COBMeE-
crumocty (OMC) npu
MPOEKTUPOBAHHH AHTEHH U
ycrpoiicte CBY
Bcero: 16

4.4 KypcoBoe NpoeKTHPOBAHHE HE NIPENYCMOTPEHO.




4.5 CamocTosiTe/ibHAS Pad0oTa ACHPAHTOB

TemaTnka H TPYyJOEMKOCTH CAMOCTOSTENILHOM paboTHI aCITPaHTOB IpezcTaBieHs! B Tabaumne 5.

Bua camocrosTeabHON patoThl Bceero, yac Cemectp 3, uac
H3yuenne Teopernyeckoro marepuana aucuuruintel (TO) 24 24
[Tonroroska K TeKyIEeMy KOHTPOIIO 6 6
Homarunee 3amanue (3) 26 26
HUTOro 56 56

ConeprkaHne caMOCTOSATEIbHOM PaG0ThI CTYJ€HTOB 10 AUCHHUILIHHE:

e OOmue XapaKTEPUCTHKH M TEXHHYECKHE BO3MOXKHOCTH IPOrpaMMHOTO MpHiIokeHus Microwave
office;
e OO0mue XapakTEPUCTHKH B TEXHUUYECKHUE BO3MOXXHOCTHY IIporpaMMHoro npunoxenus Ansoft HFSS;
e (OOmMe XapaKTEPUCTHKH U TEXHHYECKHE BO3MOXHOCTH Nporpammuoro npuioxerus FEKO;
e MonenupoBandie ¥ pacyeT XapaKTEPUCTHK pPYNOPHO-TMH30BOH AHTEHHBI C  IIOMOIIBIO
nporpammuoro npuioxenus CST Microwave Studio;
e MogenupoBanue U pacdyeT XapaKTEPUCTHK OJHO3EPKALHON aHTEHHBI C BEIHECEHHBIM 00/IydaTeeM
¢ momompio mporpammuoro mpunoxeHuss CST Microwave Studio; MoxjenupoBanue W pacyer
XapaKTEPHCTHK OJHO3epKaIbHON aHTeHHbI Kaccerpena ¢ rumepGommdeckum cyGpediexropom ¢
noMompeko nporpammuoro npunoxenus CST Microwave Studio;
e MoenupoBaHie M pPacyeT XapaKTEPHCTHK BOJHOBOIHO-LIETIEBOrO JEIUTENs MOIMHOCTH C
IOMOIIBIO porpammHuoro npunoxenus CST Microwave Studio;,
e MozenupoBaHie U pacyeT XapaKTePHUCTHK 0OIydaTeNs aHTEHHBI ¢ BPAINAIOIIMMCS [IEPEXO0M C
roMombio nporpammuoro npunoxenus CST Microwave Studio;
e PacueT XapakTEpHCTHK DAacCesHHS OJHO3EPKATbHOH AHTEHHBI C BBIHECEHHBIM O00IydYarTeNieM ¢
TIoMoIIbI0 Tporpammuoro npunoxerus CST Microwave Studio.
5. ®oHJ OLIEHOYHBIX CPEACTB /Jisi MPOBeJIeHHs ATTECTAHH 00yYAKLIUXCSI IO
JUCHHUIIITHHE
B 3aBHCHMOCTH OT BHIOB NMPOMEXYTOUHOM aTTECTALMH IIPH M3YYCHHH NUCHUIIIMHBI IpexycMar-

PHBAIOTCSA CIEIYIONIIE IePEYHH OLIEHOUHBIX CPEJICTB, puBeNeHHbX B Tabauue 6.



Tab6auna 6. PoHa OLIEHOYHBIX CPECTB A1 MPOBEACHUS NIPOMEXKYTOYHOMN aTTeCTALMK 00YYaIOIHXCS TI0

JUCLMILIMHE
Bux npomexxyTo4HOM aTTecTauun INepedyeHb OLICHOYHBIX CPEACTB

3aver CrHCcOK BOMPOCOB.
IIpakrHyeckue 3apanus (Ha qoM) OTUETHI MO
JIOMalTHUM 3aIaHUSIM

OO6mue KpuTepuu 3avera npeacrasicHbl B Tabanue 6.

Tabauna 6. Kpurepuu 3auera

Pe3y.rn,'raT OllCEHHBAHHUSA KpnTepun OIEHKH

ITponemoHcTpHpOBaHbl TBEPABIE M JOCTATOYHO
TIOJIHBIE 3HAHUS MaTepUana JUCUUILTUHBI,
COOTBETCTBYIOLIME TPEOOBAHHUSIM COAEPIKAHUS
paboueii mporpaMMbl AUCLMILUIAHBL, TOKa3aHBI
npodecCHOHANBHBIE KOMIETEHLIUH,
cooTBeTcTBYrOLIME npoduito noaroroBku 09.06.01.
«3auer» B uenom - npaBrIbHOC NOHUMaHHE CYLIHOCTH H
B3aHMOCBS3U PaCCMaTPHUBAEMbIX MIPOLIECCOB H
SIBJICHUH, JaHbI OCIIENOBATENbHBIE, TPABUIIBHBIE
OTBETHI Ha MOCTaBJIEHHBIE BOMPOCKHL. B oTBeTax Moryr
OBITh JOMyLIEHbI €AMHUYHBIE HECYILIECTBEHHbIE
HETOYHOCTH.

He nano oTBeTa winu JaH HenpaBUJIbHBINA OTBET XOTS
OBl Ha OIMH BOTIPOC 3a4eTa, MPOJEMOHCTPUPOBAHO
HEeMOHUMAHUE CYIIHOCTH MPEIIOKEHHBIX BOIIPOCOB,
JOMyILEHbI rpyOble OLIMOKH NPX OTBETAX HA
JIOTIOJIHUTEJIbHBIE BOTIPOCHL, NPOdeCCHOHANIbHBIE
KOMIIETCHLIMH OTCYTCTBYIOT MOJTHOCTBIO WIIH
YaCTHUYHO.

«He3zaueT»

6. IlepeyeHb OCHOBHOM H JONOJHHUTEILHOM JIHTEPATYPbI
Ocnoénan rumepamypa (nokanvraa cemo Ilpeonpuamus)
1. J.M. CasoHoB. AnTeHHBI H yctpoiictBa CBU: Yuel. [Jlna paauoTeXHHYECKHX cCrel. By3oB. - M.:

Bricmas mx. - 1988-432c¢.

2. MemasoB B.II. ®enpmmreitn  A.JI. ABTOMaTH3MpOBAHHOE IPOCKTHPOBAHHWE HANPABICHHBIX

otserputeneit CBY - M. Casassp, 1980.

3. B.H. JTanumn, A.U. Kymuupenko, [".B. [IeTpoB. AHANOroBBIE MOJNYIPOBOAHUKOBbIE cxembl CBY.

1985 rox. 195 ctp.
4. Bam6epckuii M.B. Ilepenatomue ycrpoiicrsa CBU. 1984 rox. 448 ctp.
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Hononnumenvras numepamypa (nokansnaa cemo Ilpeonpusamusn)
1. .. Bockpecenckuit, B.JI. I'octroxun, B.M. Makcumos, JL.H. IlonomapeB Ycrpoiicrea CBY u
anTeHHsl. [lon. Pen. JI.W. Bockpecenckoro, M.: “Pamuorexnuka”, 2006.-376¢.
2. IMTangenko b.A., Hedenos E.J. MukpomonockoBbie anTeHHBL- M.: Paguo u cBs3b, 1986.-144c.
3. IInmonn K. Teoperuueckas snexrporexuuka / Ilep. ¢ Hem. mox pen. K.M. IMonusanosa. - M.: Mup,
1964. - 774c.
4. Kupnanes A.B., JlaBpoB B.Sl. Dnexrpomarautsoe none: Teopus uaeHTHGHUKAIMY U €€ IPUMEHEHHE.,

Vyebuoe nocobue. - M.: "Bysosckas kaura', 2002. - 208c.

7. Ilepeyenn pecypcoB HHpOpMaLHOHHO-TeJleKOMMYHuKannonHoi cetu UHTEPHET,

HCOﬁXOﬂHMbIX OJiIsA OCBOCHHA NHUCHMITJIMHDbI

1. http://www.cvberforum.ru/radio/thread 1097220.html - hpopyM mporpaMMHCTOB B CHCAJIMHHOB

2. http://edunano.ru/ - ABTOHOMHas HEKOMMEpYECKas opraHu3aunus «OJIEKTPOHHOE oOpa3oBaHME IyIst

HAHOMH/TYCTPUH»

8. MaTepuajbHO-TeXHHYeCcKas 6a3a, HeoOXoaMMas JJIsl OCYIeCTBJIeHHS
00pa3oBaTeJIbHOI0 NMpoLecca Mo JHCUHIIINHE
1) IIpenmeTHas ayIuTOpHUs, OCHAIIEHA MYIbTUMEAMIHHBIM IIPOEKTOPOM H dKkpaHoM, TTK
npenojasarens - 1 mr.
2) IepcoHanbHBIe KOMIBIOTEPHI (15 1T.), TOKaJbHAasA CETh, KOMIIBIOTED ¢ BBIXOJOM B MIHTEpHET - 1 1mT.
3) Iporpammusie cpencra: CST Microwave Studio 14.0 u Gosee mo3auue.
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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