degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TEeXHOJIOT Ui

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: CBY YCTPOﬁCTBa 1 OCHOBBI UX KOMIIBKOTCPHOI'O MOACITIUPOBAHUA
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: Pa):[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa paaroGU3NKN U TEXHUIECKOH KNOSPHETUKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 45 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: 10.b. KopuemkuH, KaHA. TEXH. HAyK, CTAPIIUI HAyYHbIN COTPYIHUK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl paarnou3nKki U Texundeckoi kudepueruku 09.04.2020



AHHOTANMA
B kypce wmsyuarorcs CBY ycrpoiictBa M MX 3JIEMEHTHI, BXOISIIME B COCTaB COBPEMEHHBIX CHCTEM
paZMoNOKallMd M CBS3W, B TOM YHCJIE B WX MPHEMO-TIEpPEarollie ¥ aHTCHHO-(QUIEPHBIC YCTPOWCTBA.
PaccmarpuBaroTCs XapaKTEpHCTUKH BOJTHOBOJIHBIX, KOAKCHAIBHBIX W IIOJIOCKOBBIX JIMHUW Tepeladd u
JJIEMEHTOB Ha UX OcHoBe. Mg omucanus xapakrepucTuk CBUY MHOTOIONIOCHUKOB H3JIAararoTcsl TEOpUS U
CBOMCTBA BOJTHOBBIX MaTpHIL.
B nexuumsx Oonplioe BHUMaHHE YIACNSACTCS KOMIIBIOTEPHOMY MOJAEIHPOBAHUIO YCTPOUCTB. CTymeHTHI
3HAKOMSATCSl C MaTeMaTHYeCKUMH OCHOBaMHU allTOPUTMOB W WHTepdeiicaMu COBPEMEHHBIX KOMITBIOTEPHBIX
koMruiekcoB pacueToB ycrpoiictB: «CST MICROVAVE STUDIO» u «HFSS». Hcmonb3ys KOMIBIOTEPHBIE
3D mopenu u npoektbl «CST MICROVAVE STUDIO» uzyuatorcst GyHKIMOHHPOBAHUE, XaPAKTEPUCTUKA U
KOHCTPYKUMH  OOJIBIIOTO gyucna CBY ycrpoiictB. ist ymiyOneHHOro HM3ydeHHs] BO3MOXKHOCTEH
KOMITBIOTEPHBIX MPOrpaMM MpeIaraloTCs MHAWBHUIYaIbHbBIE 33JaHUs U1 KOMITBIOTEPHOTO MOJEIHPOBAHUS
YCTPOMCTB MIJIM COBMECTHAs C MperoaBareieM pa3padoTKa MeKTpoAMHaMueckoil moaenu no temariuke HUP
CTYJZICHTA.
B 3akmounTensHON dYacTH JEKIUKA CTYACHTBI 3HAKOMSATCS € KOHCTPYKIUSMU W XapaKTePUCTHUKAMU
(eppUTOBBIX ¥ KOMMYTAIIMOHHBIX MOTYNPOBOMHUKOBEIX CBY ycTpolCTB, OCHOBBIBAsICH Ha (PU3UYECKOM H
ANEKTPOTMHAMUYECKOM OIHUCAHUAX MX (DYHKITMOHUPOBAHMUS.

1. leau u 3apauu

eap AUCUMNIMHBI

n3ydeHue OcHOB Teopud M TexHHKH CBUY ycTpoiicTB M COBPEMEHHBIX METOIOB HUX KOMITBIOTEPHOTO
MPOEKTUPOBAHUSI.

3agauu AU CHUIIHHBI

. MpPUOOPETEHNE TEOPETUYECKUX 3HAHWKW O HA3HAYCHHWH, CXeMaX IOCTPOCHHUS, KOHCTPYKLUH,
OCHOBHBIX xapakrepuctukax CBY ycTpoilcTB, MPUMEHHTENFHO K CHUCTEMaM paJAHOIOKALUA U
PaguoCBsI3Y;

* ocBoeHHE 0a30BBIX 3HAHMI O (U3NUECKUX Mpoueccax obecneunBaromnx ¢pyHkuuonuposanue CBY
YCTPOUCTB;

*  OCBOGHHE U IMPUOOPETEHHE HABBIKOB COBPEMEHHBIX METOJO0B KOMIIBIOTEPHOTO MOJCTHUPOBAHUS
YCTPOMCTB, ONTUMH3ALMN UX KOHCTPYKIHUHI U XapaKTEPUCTHUK.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VK-1.5 OmnpenensieT ©  OLEHUBACT  NPAKTUUYECKHUE
MOCJIECTBUS BOBMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH npuMeHSTh HAMEATh TIyTH €€ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
3a7a4 npodeccuoHABHOM eI TeTbHOCTH

ARaumnR ey sxvaxrwrrra masrrrrerraarsate vx L rerees \




UUPdUUll\y l‘ldy 1HU-1CAHNYICLURLUN 1 \l/lJll/l)
TEXHOJIOTUYECKON MH(POPMAIUK ATl peLIeHUs
($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

OIlK-4.4 Bnageer HaBbIKaMU pabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOH)
uHpopManun

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00IacTu

[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONIB3YEMbIX TIOHITUH U MOesIei

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI

3HAThb:

I o A

CBU ycTpoiicTs,

TUIBI JTUHUN TIEPEAAYU U UX XapaKTEPUCTUKH,

CTPYKTYpY U TUIIBI BOJIH B JIMHUSX ME€peiadun,

ocHOBBI MarpuuyHoU Teopuu CBY nienelt, onpeneneHre u CBONCTBA MATPUIIBI PACCESTHHUS,
TpaHcGOPMHUPYIOIIHE CBOWCTBA OTPE3Ka JTMHHUY TIepe/Iady,

TEOPETUYECKUE OCHOBBI U CTPYKTYPY MPOTPAMMHBIX KOMILIEKCOB KOMITBIOTEPHOTO MOJECIUPOBAHHUS

[ OCHOBHBIC THUIIBI, XAPAKTCPUCTHUKU U 00J1acTh INPUMCHCHUA BOJIHOBOAHBIX, IIOJIOCKOBBLIX,

KOM-MYTallUOHHBIX MTOJTYIIPOBOAHUKOBBIX,

YMETb:

(depputoBsix maccuBHbIx CBY ycTpoiicTs.

[l momp30BaThCs CBOMMH 3HaHMSIMU 00 ycTpoiictBax CBY s pa3paboTku paanoIOKAIIMOHHBIX U

KOMIIJICKCOB U yCTpOﬁCTB paaroCBA3HU;

[J npou3BOAMTH YUCICHHBIE OLIEHKU XapaKTEPUCTUK yCTPOUCTB IO IOPSIIKY BEIUYHHBL;
[J npuMeHsTh i1 aHanu3a xapakrepuctuk CBY ycTpoiicTB MaTpuiHyI0 TEOPUIO;
[ BBIOMpATh METO/ KOMIIBIOTEPHOTO MOJIeTpoBanus xapakrepuctuk CBY ycTpoicTs,

[ CTPOUTHb KOMIIBIOTCPHBIC MOACIN

npocteix (1-4-x mopToBBIXOIHO M AByxmoproBbix) CBY

YCTPOMCTB, IPOBOAUTD YHUCIIEHHBIA aHAIN3 U ONTUMU3ALMIO UX XaPaKTEPUCTHUK.

BJIAJIETh:

[J ompenereHUEM THUIIOB M OCHOBHBIX XapakTepucTuk CBY ycTpoiicTs,

[l ammapaToM U TeOpHel MaTpHUYHOTO onucaHus xapakrepuctuk CBY ycTpoiicTs;
[J MeTogamH MOCTPOCHHUS KOMIBIOTEPHBIX Mojeneil ycrpoiicts CBY,

[J HaBbIKaMM YMCJICHHOI'O aHAJIM3a U ONTUMU3ALMU XapaKTEPUCTUK YyCTPONCTB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
KoMMyTannoHHble 0JIyIPOBOAHUKOBBIE
1 . 7 7
CBY ycrpoiicTBa
2 JInHum nepegayn v UX XapakTEPUCTUKH 8 8
3 Ocnogsl Teopuu CBY - nieneit 8 8
[Iporpammusie KOMILIEKCHI
4 . 8 8
MonenupoBanus CBY yctpoiicTs
5 ®epputoBslie ycrporictea CBU 6 7
6 Onementsl CBY-TpakToB 8 7
Htoro vacos 45 45

HO,I[FOTOBKa K 3K3aMCHY

0 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 8 (Becennuit)

1. KommyTatnmonssie nonynpoBogaukoBsie CBY ycrpoiicTBa

5.1. OGmas xapakTepuCTHKA HOITYyIPOBOJHUKOBBIX YCTPONUCTB U 3JIEMEHTOB.
5.2. CxeMbl IOCTPOCHHUS U XapaKTEPUCTHKH YCTPOMCTB

2. JIuHuu nepenauu U ux XapakTepUCTUKU

1.1. PerynsipHble TMHUU U HOPMAJIbH

1.2 TIpsiMOyTOIbHBIE BOTHOBOJIBIBIE BOJTHBI
1.3. 3aTyxaHue B TUHUIX Mepeadn

1.4 Kpyryibie BOJIHOBOIBI

1.5. KoakcuanbHbli BOJTHOBOI

1.7. IlonockoBble JINHUU

3. OcHogsl Teopuu CBU - neneit

2.1. Onmucanue NpoIeccoB B TUHUSAX MepeIadn

2.2. TpancopMupyIOIHE CBOMCTBA OTPE3Ka JIMHUY MTEepeIadm.
2.3. MarpuuHoe onrcanre MHoronoitocHukos CBY

2.4. Marpuiisl MpoCTEUITNX MHOTOTIOIIOCHUKOB

4. TIporpammubie KoMITIEKCH MonerpoBanust CBY ycrpoiict

3.1. Anroputmsl snekTpoarnHamMuueckoro 3D MoaenupoBaHus HA OCHOBE CETOUHBIX METOIOB.
3.2. Cpena monenuposanust CST STUDIO SUITE.

3.3. Iporpammusrii komiiekec HFSS dupmbr Ansoft

5. ®epputoBble ycTpoiictBa CBU

6.1. CpoiicTBa HamarauueHHoro geppura Ha CBU

6.2. PacnipocTpaHeHye BOJH B cpellaXx ¢ HAMarHHYeHHBIM QeppuToM

6.3. THIbl ¥ KOHCTPYKITHH (DEPPUTOBBIX YCTPOHCTB

6. Onementsl CBU-TpakToB

4.1. CoenuHUTENbHBIE 3JIEMEHTHI

4.2. BomHOBOAHBIE JIEMEHTHI U yCTPOICTBA
4.3. IlonockoBbIE YCTpONCTBA

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KOMITBIOTEP C MPOrPaMMHBIM 00CCIICUCHUEM U MYJIBTUMEIMIHOE 000pyI0BaHue (MTPOSKTOP, 3BYKOBas
CUCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa




1 VerpoiictBa CBY u antenns! . JI.W. Bockpecenckuii, B.A.Toctioxun, B.M. MakcumoB. YaeOHHK
st BY30B, mon pen. JI.W. Bockpecenckoro, uzf. «Paguorexaukan, 2016 1., 560 c.

2 DOnexrpoanHamuka u Texauka CBY g mons3oBareneit CAIIP. I'puropses A. /1., bankos C.E.,
Kypymes A.A.. M. Conosn-Ilpecc, 2009 r., 736 c.

3. JA.M.Ca3zonoB u ap. Ycrporicrsa CBY, M., "Bricmias mikona", 1981, 296 c.

JlononHuTeNbHAS TUTEpATypa
1. IlpoexrupoBanue CBY yctpoiicts B cpene CST Microvave Studio. KypymunA.A., IInactukos A.H.,

n3g. MOU, Mocksa 2010 1., 160 c.
2. BonHOBOIHBIE YCTPONCTBA CAHTUMETPOBBIX U MIJITUMETPOBBIX BouH, I1lapos I.A. Mockaa,

Topstuast munus —Tenexom, 2016t :39c¢.
3. IlaccuBHbie peppuToBBIC U MOMynpoBonHUKOBbIe ycTporicTBa CBY. KO.b. Kopuemkun (Yuebnoe

nocodue). MOTU, 1984 1, 136 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. www.simulia.com (CST Studio Suite)
2. www.eurointech.ru .

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[Iporpammustii komriekc CST MICROWAVE STUDIO .
9. MeTonuueckHe yKa3aHus 151 00y4alomMXcsi 10 OCBOCHHMIO TUCHUILIMHBI (MOLYJIs)

VYenemnoe ocBoeHne kypca «CBUY ycTpoiicTBa M OCHOBBI MX KOMIIBIOTEPHOTO MOJIEIHPOBAHUS
TpeOyeT OOJBINON CaMOCTOATENBHOM padoThl CTy/IeHTa. B mporpaMmme Kypca NprBEAEHO MUHUMAIBLHO
HeoO0XoarMoe BpeMsi Tt paboThl CTyIEHTa HaJl TEMO.

CamocTosTenbHas padoTa BKIIOUAET B ce0sL:
— YTEHHE U KOHCIIEKTUPOBAaHHE PEKOMEHJOBAHHOMN JINTEPATYPHI,
— TpopaboTKy yueOHOro marepuajia (IO KOHCIIEKTaM JIEKLHH, MOCOOHsSIM, y4eOHOH W HaydyHOU
JIuTEpaType),
— KoMIlbloTepHOe MopenupoBanne CBY ycTpoiicTB ¢ momomipio mporpamMMmHoro komruiekca CST
MICROWAVE STUDIO, Bkitouaroliee pacueT XapakTepUCTHK YCTPOMCTBA C MCIOJIb30BAaHUEM OHOM
n3 Mozeneil (IO conIacoBaHUIO C IperojaBaresieM), IPEACTAaBICHHbIX B KauecTBE I[puUMepa B
nporpammaoM komiiekce CST STUDIO SUITE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: PannorexHuka 1 KOMIIBIOTEPHBIE TEXHOJIOTHU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa paaroGU3NKN U TEXHUIECKON KNOSPHETUKH

Kypc: 4

KBaJU(PUKAHA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: 10.b. KopuemkuH, KaHJ. TEXH. HayK, CTAPIIMKA HAyYHBIA COTPYIHHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare m3yuenus aucuuminHel «CBU ycTpoiicTBa 1 OCHOBBI MX KOMIIBIOTEPHOTO MOJEITHPOBAHUS

00yJarouics JTOIDKEH:

3HATh:
[l TUOBI TMHUN NEpefaYy U UX XapaKTEPUCTUKH,
[J CTpyKTypy U THIIbI BOJIH B JIMHUSIX Ilepesiauu,
[J ocHoBbI MarpuuHoi Teopun CBY nenel, onpeneneHre u CBOWCTBA MAaTPULBI PacCesTHUS,
[l TpaHchOpMHUpYIOLIIE CBONCTBA OTpe3Ka JIMHUH TepeadH,
[l TeopeTHyecKHe OCHOBBI H CTPYKTYpPy NPOTPaMMHBIX KOMIIJIEKCOB KOMIIBIOTEPHOIO MOJEIHPOBAHMS
CBU ycTpoiicTs,
O OCHOBHBIC THIBI, XapaKTEPUCTUKU W OOJACTh NPUMEHEHHS BOJIHOBOAHBIX, IOJOCKOBBIX,

KOM-MYTaI[MOHHBIX TTOJYTTPOBOAHUKOBBIX, (heppuTOBBIX accuBHbIX CBY ycTpoHCTB.

yMeThb:

[l momp30BaThCs CBOMMH 3HaHMSIMHU 00 yctpoiictBax CBY mis pa3paboTKu paanoIOKAI[MOHHBIX U

KOMIIJICKCOB U YCTpOﬁCTB paaroCBA3HU;

[J npou3BOAMTH YHUCICHHBIE OLIEHKU XapaKTEPUCTUK YCTPOUCTB IO IOPSIIKY BEIUYHHBL;

[J npuMeHsTh i aHanu3a xapakrepuctuk CBY ycTpoiicTB MaTpuiHyI0 TEOPUIO;

[ BBIOMpATh METO/ KOMIIBIOTEPHOTO MOJIeTpoBanus xapakrepuctuk CBY ycTpoicTs,

O CTPOUTHh KOMIIBIOTEPHbIE MOzAENH MNpocThiX (1-4-X mOpTOBBIXOAHO M ABYXHOpTOBBIX) CBY
YCTPOMCTB, IPOBOAUTD YHUCIIEHHBINA aHAIN3 U ONTUMU3ALMIO UX XaPaKTEPUCTHUK.

BJIaJd€Th:



orpeziesieHneM THIIOB U OCHOBHBIX XapakTepuctuk CBY ycTpoicTs,
anmaparoM U TeOpueil MaTpu4YHOTo onucanus xapakrepuctuk CBY ycTpoicTs;
METOJaMU TIOCTPOEHUS KOMIIBIOTEPHBIX Mojeneil ycrporicts CBY,

U
0
U
[] HaBbIKAMM YMCJIICHHOI'O aHAJIX3a U ONTUMM3ALUU XAPAKTCPUCTUK YCTPOﬁCTB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Jlomamrnue 3agaHust o aHaJIM3y KOHCTpYKUuil u xapakrepuctuk CBY ycTpoiicTB ¢ uMcCnonb30BaHHEM
3alaHHbIX TperionaBareneM cienytonux nHAuBUAyaTbHBIX CST MICROVAVE STUDIO npoekTos:

- BOJTHOBOJIHBIE M3TUOBI 1 YTOJIKH,

- IUBJIEKTPUYECKHE MOJISIPU3ATOPBI,

- BomHOBOAHEIHN 3dB MocT,

- BOJIHOBOJIHBII COITIAaCOBAHHBIN NEPEXO,

- BOJTHOBOJIHBIHM HAIIPaBJIICHHBIN OTBETBUTED,

- BosIHOBOAHBIN E-H TpolHUK,

- BOJIHOBOJIHBIN (DUIIBT,

- (pWIIBTP HA IUAIEKTPUUYECKUX PE30HATOPAX,

- KOAKCHaJIbHO- BOJIHOBOJHBIN IIEpexo/,

- TIOJIOCKOBBIN KBaapaTHbIN 31b MocT,

- Iepexo] OT KOMIUIAHAPHON K MUKPOIOJIOCKOBOU JINHUH,
- TI0JIOCKOBBIN JeIuTeNb 1:2,

- HalpaBJICHHbIH OTBETBUTEIb HA [1OJOCKOBBIX JIMHUSIX.

3a Kax10€e 3a/1aHue CTY/ICHT MOJTy4aeT OI[CHKY B COOTBETCTBHHY C TaONHUIIEH KpUTEPHUS OLICHUBAHHUS.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAa4u AU PepeHIMPOBAHHOTO 3a4eTa B 8-0M ceMecTpe:

1. IlpsaMoyronbHBIE BOTHOBOABI. 3aTyXaHHE B JIMHUAX [IEpEIadH.

2. Kpyrneie BonHOBOAbl. CTpPyKTypa M XapakTepUCTHKH HOPMaJbHBIX BOJIH. Bpamaromeecs moine
OCHOBHOM BoJHBI. 3aryxanue BoaH H11 u HO1.

3. Koakcuanbubiii BonHoBon. Bomra TEM u ee ctpykrypa momns. [loTeHIManbsHOCTh MOJS, BOJHBI
HaNpsDKCHUS U TOKa, TesierpadHble YpaBHEHUS, BOJTHOBOE COTIPOTHBIICHHE.

4. KoHCTpyKUMHM ¥ THUIBI TIOJIOCKOBBIX JIMHUK. BOJHOBOE CONPOTHBIIEHME HECUMMETPUYHON
[IOJIOCKOBOM JINHHH.

5. Omnurcanue IpoIeccoB B JIMHUAX Mepefadu B MaTpuuHoi Teopun CBY-meneil.

HopmupoBannble HampspkeHHsT Majaromeid U oTpakeHHOHM BoiH. Koadduuument otpaxenus,
koddduiment crosueld BomHbL. HopmupoBanublii TOK. CBSI3b  MEXIy HOPMHPOBAaHHBIMHU
HaNPSYKCHUSIMH, TOKOM U TIEPEHOCHMOM BOJTHOW MOIITHOCTHIO.

6. Tparcopmupyroomue CBOWCTBa OTpe3ka JHHHWM Iiepenaun. PeaktuBable nmieddbl. YeTBepTh
BOJIHOBOH TpaHchopmaTop. CornacoBaHHe JIMHUNA C Pa3HbIM BOJTHOBBIM COIPOTHBIICHUEM.

7. Marpuisl paccessHusI, COPOTUBICHUN M mpoBoguMocTeil MHoronomocHukoB CBY. CBs3p Mexay
Pa3IMYHBIMU TUIIAMH MaTpPUL.

8. CaolicTBa BOJHOBBIX Marpul. MaTpuibl MHOTONOIIOCHUKOB 0€3 TMOTeph W  B3aUMHBIX
MHOTOIIOJIFOCHUKOB. MaTpuiia paccesiHusl COEJMHEHUS IByX MHOTOIIOJIFOCHUKOB.

9. Marpuupl NpOCTEHIIMX MHOTOMOMIOCHUKOB. IlapannenbHoe W mocienoBaTelbHOE BKIIOUCHHE
COIIPOTHUBJIEHUM B JIMHUIO II€pelayd, CKaueK BOJHOBOTO COIPOTHUBIEHHUA. Marpuua mnepegadu
YETBIPEXIOMIOCHUKA.

10. Anroputmbl 3nekTporuHamuyeckoro mopenupoBanus CBY ycTpoiicTB Ha OCHOBE CETOYHBIX
METO/I0B.

11. CocraB u obmas xapakrepuctika cpeasl mogenupoBanust CST STUDIO SUITE. Xapakrepuctuka
00BEKTOB W 3a/iad MOJICIMPOBaHUs perraeMbix mporpammubiMu koMiuiekcamu CST MICROWAVE
STUDIO u CST DESIGN STUDIO.

12. CocraB u obmas xapakrepuctuka nporpammuoro kommiekc HFSS gupmsr Ansoft.

Oco0eHHOCTH MOJIB30BATENILCKOTO HHTEpdeiica



13. CoenuHuTENbHBIE DIEMEHTHI BOJHOBOJOB U KOAaKCHaJbHBIX KaOened. KommbroTepHas Monuenb u
XapaKTEePUCTUKH JPOCCENBHOTO (IaHIa.

14. KoHCTpYKLIMU U XapaKTEPUCTUKW BOJIHOBOAHBIX M3rHOOB, CKPYTOK M Harpy3ok. OCOOEHHOCTH UX
KOMIIBIOTEPHBIX MOJENEH.

15. KoHCTpyKuMH M XapaKTEpUCTUKU BOJIHOBOJHBIX CONVIACYIOUIMX M KOAKCHaJIbHO-BOJIHOBOIHBIX
nepexo1oB. OCOOEHHOCTH UX KOMITBIOTEPHBIX MOJICIICH.

16. KoHCTpyKIMH W XapakTEPUCTUKH BOJHOBOIHBIX IMOJSIPU3aTOPOB U TOJSPU3ALHMOHHBIX
paznenureneit. OCOOCHHOCTH UX KOMITBIOTEPHBIX MOJICIIEH.

17. KoHCTpyKUuM M XapaKTEpUCTUKHU BOJIHOBOJHOIO TPONMHHMKA W HAIIPAaBIEHHOTO OTBETBUTEJI.
OCO0OEHHOCTH UX KOMITBIOTEPHBIX MOJIEIIEH.

18. KoHCTpyKIMM M XapaKTePUCTUKHA BOJHOBOAHOTO (DMIIBTpa Ha AMINEKTPUUECKHX PE30HATOpax U
MOJIOCKOBOTO (priibTpa HUKHUX 4acTOT. OCOOEHHOCTH MX KOMITBIOTEPHBIX MOJIEIIEH.

19. KoHCTpyKIIMM U XapaKTEPUCTHKHU TOJIOCKOBOTO IIMPOKOMOIOCHOTO AeNuTeNs 1:2 U MOI0CKOBOTO
HaNpPaBICHHOTO OTBETBUTENS HA CBA3aHHBIX TUHUSIX. OCOOCHHOCTH MX KOMITbIOTEPHBIX MOAETICH.

20. KoHCTpYKIIMM U XapaKTEPUCTHUKH IMIOJIOCKOBOTO Mepexoa OT KOMIJIAaHAPHONW K HECUMMETPUYHOM
JIMHUY 1 KOJIBIIEBOTO pe3oHaTopa. OCOOEHHOCTH MX KOMITBIOTEPHBIX MOJIEIEH.

21. OOmas XxapakTepuCTUKa KOMMYTAIMOHHBIX MOJIYHIPOBOJHHUKOBBIX YCTPOMCTB U 3JIEMEHTOB.
KoHcTpykius u 5KBUBaJIeHTHBIE TApaMeTPhl pin-a1onoB. KauecTBO KOMMYTallMOHHBIX IUOJOB.

22. CxeMbl HOCTPOCHUS M XapaKTEePUCTHKH MOTYTPOBOIHUKOBBIX MepeKIoyaresieid u GpazoBpalnaresneit
23. CaolicTBa HaMarHMYEHHOro mnonukpuctaumdeckoro ¢eppura Ha CBY. Tenzop MarautHOU
IIPOHUIIAEMOCTH.

24. PacripocTpaHeHue BOJH B CpelaXx C HAMAarHU4eHHbIM (GeppuToM. SIBIeHHe HEeB3aUMHOTO (ha3oBOro
C/IBHTa U HEB3aMMHOI'O TIOMVIOIICHUS B MIPSIMOYTOIBHOM BOJTHOBOJIE.

25. KoHCTpYKIMHY U XapaKTEPUCTUKH (PEPPUTOBBIX BEHTHIICH U HUPKYISTOPOB.

26. KoHCTpyKLIMH M XapaKTepUCTUKU (a3oBpaluaTescil ¢ mpoAoIbHO U MONepedyHO-HaMarHH4eHHbIM
dbepputom.

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUILINHBL, TPOSBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM IMPUMEHATh UX Ha MPAKTHKE MPH
pEIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHMA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOM MporpaMMbl AUCUUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBMIIBHOE 000CHOBAaHHE MPUHATHIX PELICHUI.

Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3324, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PEILICHUH, C HEKOTOPBIMH HEIOYETaAMH.

Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSATh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IGHKa XOopo1Io (6) BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATrcpHajl, rpaMOTHO U IIO
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpuUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO AJOITYCKACT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopomuio (5) BBICTAaBISAETCS CTYAEHTY, €CJIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJHMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyLIEHUs JOTUYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUN MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaroulemMy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM I1O0CIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.



OueHka HEYIOBJICTBOPUTEIBHO (2) BBICTABISICTCS CTYACHTY, KOTOPBIH HE 3HaeT OoJblieil 4acTu
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OueHka HeyaoBIEeTBOPHTENLHO (1) BBICTABISICTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHmpoBaHHBIN 3a4€T MPOBOAUTCS B YCTHOH Qopme.

ITpu nposenennn nuddepenpoBaHHOro 3auera olydaromiemycs npenocrasisgercss 60 MUHYT Ha
MOATOTOBKY OTBeTOB 1o Owmiery. Omnpoc oOyuatomerocss 1O pe3yibTaTaM KOMIIBIOTEPHOTO
MOZEIMPOBAHUS H 10 BOIIpOCaM OHJIeTa He JOJDKEH MPEBbIATh ABYX aCTPOHOMUYECKHX YaCOB.

Bo Bpemss mnpoBenenus aunddepeHUIHpPOBaHHOTO 3adeTra OOydYalolIMecss MOrYT IOJb30BaThCS

MPOrpaMMOi TUCHIUILIMHBI, & TAKIKE MEPCOHAILHBIM KOMIIBIOTEPOM C YCTaHOBJICHHBIM MPOrPAMMHBIM
xomriuiekcoM CST MICROWAVE STUDIO.



