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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,

XAPAKTCPUCTUKH aHTCHH, aHTCHHBI B PCIKNMC

ImpucMa-rcpcaadu, JIMHEHHBIC 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-4 Crioco6eH ocyIecTBIsITh MOHTaX, HACTPOUKY
, PETYIIMPOBKY TeCTUPOBaHHE 000PYIOBAHNS,
0TpalbOTKy peKUMOB pabOThI, KOHTPOJIb IPOEKTHBIX
napamMeTpoB paOOThl U UCTIBITAaHUSI 000PYIOBAHHUS
CBSI3U 00€CTIeYeHUE COOTBETCTBUS TEXHUUECKUX
napaMeTpoB HH)OKOMMYHHUKAIIMOHHBIX CHCTEM H
/MM UX COCTABIISIOIINX , YCTAHOBJICHHBIM
AKCIUTyaTallMOHHO-TEXHUYECKUM HOpMam

3HaeT: JeCTBYIONINE OTpacIeBble HOPMATUBBI,
oTpeessIonIe TpeOOBaHUS K ITapaMmeTpam padoTh
000pyIOBaHUs AEKTPOJUHAMHUECKIX YCTPOMCTB
TCIICKOMMYHHUKAIIMOHHBIX CUCTEM

'YMeeT: BeCTH TEXHUYECKYI0, ONIEPaTUBHO-
TCXHUYCCKYIO U TCXHOJOTHYCCKYIO NOKYMCHTAIUIO
M0 YCTaHOBJIEHHBIM (hOpMaM; OCYIIECTBIIATh
MPOBEPKY KauyecTBa paboThl 000pyI0BaHUS
DIIEKTPOMHAMUYECKUX YCTPONCTB
TCIICKOMMYHHUKAIIUOHHBIX CUCTEM

MMeeT mpakTUYEeCKU OTBIT: TECTUPOBAHUS
000pyIOBaHUS IIEKTPOJUHAMHUSCKIX YCTPOMCTB
TEJICKOMMYHUKAIIMOHHBIX CUCTEM U OTPabOTKHU
[pEKUMOB PabOTHI 00OPYIOBAHUS IIIEKTPO-
TMHAMHYECKUX yCTPOICTB
TCIICKOMMYHHUKAIIUOHHBIX CUCTEM; BI)I60pa u
MCIIOJIb30BaHMS COOTBETCTBYIOIIETO TECTOBOTO U
U3MEPUTEIIEHOTO 000PYI0BaHUS ITEKTPO-
TMHAMHYECKUX yCTPOICTB
TCIICKOMMYHUKAIIUOHHBIX CUCTEM, UCITIOJIb30OBAHUA
MPOrpaMMHOTO 0OecTiedeH s 000PYIOBaHUS
DIIEKTPOAMHAMUYECKHUX YCTPONCTB
TEJICKOMMYHUKAIIMOHHBIX CHCTEM TIPH €ro

HACTPOMKE




3. Mecto aucuumiaibl B cTtpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIHUILINH,
BUJIOB pabOT y4eOHOro IjiaHa

[TepeyeHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

[{udposast 06paboTKa CUTHAIOB

He npexycmorpensl

Tpe6OBaHI/I$[ K «BXOJHBLIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJCHTA, HCO6XOI[I/IMBIM
IIpu OCBOCHUU ,HaHHOfI JAUCTUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:

Hucuunimza

TpeboBanus

[{udposast 06paboTKa CUTHAJIOB

3HAeT: JCHCTBYIONINE OTPACICBBIC HOPMATHBHI,
OTIpeeIIstoNIe TPeOOBaHUS KIIapaMeTpaM padboThl
000pyI0BaHNsI, KAHAJIIOB U TPAKTOB; METOINKHU
MPOBENICHHSI TPOBEPKH TEXHUIECKOTO COCTOSTHUS
000pyIOBaHUs, TPAKTOB U KaHAJIOB TIEpeIavuy;
'YMeeT: BEeCTH TEXHUYECKYI0, OTIEPaTHBHO-
TEXHUYECKYIO U TEXHOJIOTHYECKYIO IOKYMEHTAIIUIO
10 YCTaHOBJICHHBIM (hOpMaMm; OCYIIECTBISATh
MPOBEPKY KayecTBa paboThl 000pyIOBaHUS 1
CpeACTB CBsi3u MIMeeT MpaKkTHUECKUI OIIBIT:
TECTUPOBaHUsI 000PYIOBaHUS U OTPAOOTKH
PEKUMOB pabOTHI 000PYIOBaHUS; BRIOOpA U
MCTIOJIb30BaHMSI COOTBETCTBYIOIIETO TECTOBOTO U
U3MEPUTEIILHOTO 000PYI0BaHUS, UCTIOIBb30BAHHSI
MPOrPaMMHOTO 00ecTIedCHHSI 000PYIOBAHHUS TIPH €TO

HaCTpOUKe

4. O0béM 1 BUABI YUeOHOI PadOTHI

OO6mur1ast TpyI0€MKOCTh TUCIUTUINHBI COCTABISET 4 3.€., 144 4., 82,5 4. KOHTAaKTHOM

paboTHI
Pacnpenenenue no cemecrpam
N Bcero B Jacax
Brn yueonoii padoret 4acoB Homep cemectpa
8
OO6m1ast Tpy10EMKOCTb AUCHUIUINHBI 144 144
Ayoumopnvie 3aHAmMUA: 72 72
Jlexumu (JI) 36 36
[IpaxkTudeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI
aymuTopHbIX 3aHsaTHi (I13) 24 24
JlaGoparopHsle paboTsI (JIP) 12 12
Camocmosmenvuas paboma (CPC) 61,5 61,5
[ToaroroBka K MpakKTUYECKUM 3aHATHUIM 15 15
[ToaroroBka OT4ETOB 110 JIAOOPATOPHBIM paboTaM 18 18
[TonroroBka K 3K3aMeHy 14 14
W3yyeHue nOMONMHUTENBHBIX Pa3ieioB AUCIUIUIMNHBI 14,5 14.5
KoHcynpranuy u npoMexyTo4Hast aTTecTalus 10,5 10,5
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 9K3aMEH




5. Conep:kaHue IMCUUIIMHBI

N OO0beM ayaIUTOPHBIX 3aHATHH 10
pasngena HanmMenoBaHnue pasienoB AUCHUILUIMHBI BHJIaM B Hacax
Bcero J| 113 JIP
1 BBeneHue, TEpMUHOJIOTUS TUCLUIUIMHBI, OCHOBHBIE ITOHATHUSA U ) ) 0 0
onpeIeTICHUS
) Jluann nepenadn CBY nquanazona. OcoOEHHOCTH KOHCTPYKITHIA 3 4 4 0
PJIEMEHTOB U y3J10B TpakToB CBY
3 Muoronomocauku CBY. ['m6punnasie CBY coennnenus 9 5 2 2
4  |®wieTpsl U comtacyromue ycrpoiictea CBY 10 4 4 2
5 |OcHOBHbIE XapaKTEPUCTUKU aHTEHH 4 4 0 0
6 |BuOparopHbI€ U 1IENIEBbIC AHTCHHBI 10 4 4 2
7 |/InHelHbIE aHTEHHBI U PELIETKU 10 4 4 2
] W3iyyaronue pacKpbIBbl U PEIIETKH, OCHOBHBIE KJIACCHI 12 6 4 )
anepTypHBIX aHTCHH
9  [Meronb! u3Mepenuit xapakrepuctuk ycrpoiicts CBY u anteHn 7 3 2 2
5.1. Jlekuuu
Ne No Kox-
HanmeHnoBaHue nim KpaTkoe COAEpKaHNUE JEKIIMOHHOTO 3aHATHS BO
NeKIMUpas3aesa
4acoB
1 1 Ocobennoctu CBY u onTryeckoro quamna3zoHoB paanoBoiH. OcoOOeHHOCTH ’
npubopoB 1 ycrporctB CBY nuana3oHa u ux KiaccupuKanus.
JluHuu nepenauy B panocucTeMax M ycrpoictBax. OCHOBHbIE TapaMeTpbl TMHUN
2 2 |mepenaur. OCHOBHBIC TUIIBI JUHUM Mepenadyu. MaTteMaruueckas MoJieib 1
PErYIISIPHOM JIMHUY TIEPEayu.
HopmupoBaHHbIe HAPSKEHUS BOJIH, MOJTHBIE HOPMUPOBAHHBIE HANPSKEHUS U
TOKH B JINHUSAX nepenadn. OCHOBHbBIE peXUMBI pabOThI JIMHUHN Tiepeaadd U ux
3 5 [pmsHHE Ha K03 PUIHEHT TTOJIE3HOTO IEHCTBUS U MPOITYCKAEMYyI0 MOIITHOCTb. 3
Tpancdopmarus COpoTUBICHUI B THHUSX Niepenaun. Kpyrosas nuarpamma
MOJIHBIX COMPOTUBIICHUN U MTpoBoAUMOCTEH (HoMorpamma Bomnbnepra-Cmura).
Y3KOIOJIOCHOE COINIACOBAHME B JIMHUSX MEPEIAYH.
MuoronontocHukn CBY. OcHoBHbIe onpenenenus. Onucanue HeOAHOPOAHOCTEN
TUHUH [Iepelaud MaTPUIIaMU TIPOBOJMMOCTEN U COMIPOTUBICHUN (MIMMHUTAHCHBIE
4 3 |marpwuiiel). MaTpuiia mpoBOAUMOCTEH IByXIPOBOIHOM JIMHUKA. BoTHOBBIE 2
MaTpuilbl paccessHust. COOTHOILIEHUS MKy MaTpUllaMy MHOTOIIOJIFOCHUKA.
B3anMHbIE 1 HEIMCCUTIATUBHBIE MHOTOITOJIFOCHUKH. YCIIOBHE B3aUMHOCTH.
MaTpHuIilbl pacCessHUsI CAMMETPHUYHBIX MHOTOIIOTFOCHUKOB. MaTpuIlbl CHMMETPHH.
HanpaBnennsie otBeTBUTENU. THnbl, ocHOBHBIE napameTrpbl HO. Ananuz HO.
CocraBHble MHOTONIOIIOCHBIE yeTpoiictBa CBYU. MeToa cuMMETpHUYHOTO U
5 3 |aHTUCUMMETPUYHOTO BO30YykaeHMs. BoaHoBomHO-1eneBoi MocT. [ mbpugHOoe 3
komb10. neidusiit MmocT. Kitaccuyeckast ¥ BOJTHOBasi MaTpULbI IT€PEIayuH.
KackagHoe coequHeHne YeThIPEXNOIOCHUKOB. MaTpuiia paccestHisl KaCKaIHOTO
COCTMHEHHBIX MHOTOTIOFOCHUKOB.
OwibTphI U cornacytomiue yerpoiictBa CBY. [IpoToTHib! GUIBTPOB ¢ ONTH-
MaJIbHBIMU YaCTOTHBIMH XapaKTEPUCTUKAMU. 3aMEHbI YaCTOTHOU MEPEMEHHOM IIpH
6 4  [pacuerax ¢ubTpoB. [IpuMenenne orpe3koB uHUE nepenayn B punsrpax CBY. 3
Pe3oHarop Ha OTpaKkarIMMX NPEnsATCTBUIX B TuHUU nepenaun. @unprpsl CBY ¢
HEIMOCPEJACTBEHHBIMH CBSI3SIMU COCEIHUX Pe30HATOPOB. DUIBTPHI HA
TUAJIEKTPUYECKUX pe30HaTOpax
7 4  |lIupokonosgocHoe coriacoBaHue Harpy3ok. [lepexosl 11 MUpOKOn0JI0CHOTO 1




COITIaCOBAHHWA aKTUBHBIX HArpy30K. qGGLIIJ_IeBCKaH U MaKCUMAJIBHO IIJIOCKas
YaCTOTHAs XapaKTepUCTUKU. [[1aBHbBIN SKCIOHEHIIMAJIBHBIN MEPEXO/I.

OCHOBHBIE XapaKTepUCTUKHN aHTeHH. HazHauenne u kiraccudukammsi aHTCHH.
CrpykTypHas cxeMa aHTeHHBI. PacueT mosnelt uznyuatoieit cucremsl (MC) B
nambHEN, TPOMEXYTOYHON 1 ONMKHEN 30HaX. BekTopHas KoMIIieKCcHas
uarpamMma HarpaBJIeHHOCTH aHTeHH. Koad duilmeHT HalpaBIeHHOTO NeHCTBUS
(KHM), mupuna y4ya u ypoBeHb 00K0BbIX JieriecTkoB (Y BJI). 3aBucumocts KH/]
ot mupuHel 1y4ya U YBJI. Pabouas monoca yacToT u npeaensHas MOITHOCTh
AQHTCHHBI.

[lepenaromas aHTEHHA KaK YETHIPEXIIOIIOCHUK. AHTEHHBI B PEKUME
paauonpreMa. JKBUBAJIEHTHAs CXeMa IPUEMHON aHTEHHBI. [[puHIMN B3aUMHOCTH.
[Tonsipu3aliMOHHBIE COOTHOILIEHUS IPU pajuonpueMe. MOIHOCTh B Harpy3Ke
npreMHON aHTeHHBI. D QeKkTrBHas noBepXHOCTh. [IlymoBas Temneparypa
[IPUEMHON AaHTEHHBI.

10

BubpartopHsble U mieneBbie aHTEHHBI. DlleKTpuueckuit Bubparop. Pacnpenenenue
TOKa U 3apsfa. [{uarpamma HarpaBIeHHOCTH, conpoTuBiieHue uanydenus u KH/J
BHOparopa. /luarpamMmma HarpaBI€eHHOCTH CUMMETPUYHOIO TOHKOTO BUOpaTopa.
BxogHO€e CONpOTUBIEHUE U COMPOTUBIIEHUE U3ITyueHHsl BUOparopa. JlelicTByromas
muHa 1 KHJL BuGpatopa. Ilone u3nydeHuns cucteMbl OAMHAKOBBIX BUOPATOPOB.
Teopema nepeMHoXeHus. BzaumHoe BiMsHUE TUHEHHBIX BUOPATOPOB.

11

MeTton HaBomuMbIX DJIC. KoHCTpyKIMu BUOPATOPHBIX U IIEIEBBIX aHTEHH.
CornacoBanue u cuMmMeTpupoBanre. CUMMETPUYHBIM MAarHUTHBIN BUOpATOP.
[[{eneBbIe aHTEHHBI B TUIOCKOM OECKOHEYHOM JKpaHe.

12

JIuHeliHble aHTeHHBI U peleTKU. JIMHeHbIe n3iTydaromue cCucTeMbl. MneanbHbii
TMHENHBIN u3ny4arensb. MHoxuTens HanpasiaeHHocTd 1 KH/I nneansHOTO
TMHENHOTO u3ilydaTens. BausHue aMIunTy1HO- (a30BOro pacrpeeseHus Ha
rapaMeTpbl JUHEHHON aHTCHHBL.

13

Jluneiinas antenHas peuietka (JIAP). AHanu3 MHOXKUTEINS HalpaBIeHHOCTH
paBHOMepHOI JIAP. CriocoObI osiaBneHus MoOOYHBIX TIaBHBIX MakcuMyMoB. KH /I
JIAP. Bxoanas moutHocTh 1 ko3 duiuent ycunenus JIAP. Antenns! 6erymieit
BOJIHBI. BOJIHOBO/THO-111€JIEBBIE AaHTEHHBIE PEIIECTKH.

14

W3nygaronue pacKpbIBbl U pemieTku. O MpUMEHEHUH T€OPEMBI SKBUBAJICHTHOCTH
K pacueTy aHTeHH ¢ II0ckuM packpbeiBoM. KH/I 1 addekTrBHas MOBEPXHOCTD
MJI0CKO-TO CUH(A3HOTO pacKpbiBa. MHOXKUTENb HAPABIEHHOCTH IIOCKOTO
MPSIMOYTOJIBHOTO U KPYIJIOTO PacKpbhIBOB. MeTO/1 SKBUBAJIEHTHOTO JINHEWHOTO
n3nydaresns. CkaHUpOBaHKE JTyda B INIOCKOM packpbiBe. [1nockue OAP.
Pa3merienue u3nydaresiei mo pacKpbiBy M YCJIOBUS OTCYTCTBUS TOOOYHBIX
[JIaBHBIX MaKCUMYMOB. /luckperHoe (a3upoBaHre CKaHUPYIOIIUX aHTEHHBIX
pemeTok. CBsA3b XapaKTepUCTUKHN HAMPABIEHHOCTH OJTHOTO M3JIy4YaTesi peIETKH C
PacCONIACOBAHMEM BXOJIOB NIEMEHTOB IIPU CKAHUPOBAHUU.

15

AnepTypHbIE aHTE€HHBI. PyniopHble aHTEHHBI. JINH30BbIE aHTEHHBI. 3€pKajIbHbIE
napabosnnyeckue aHTeHHbl. OOIydareny 3epKajbHbIX aHTEHH.

16

AHTeHHbIe pemeTkd. CriocoObl CKAHUPOBAHUS U 33]1a4H, pelIaeMble C ITOMOIIBIO
AQHTEeHHBIX pemieTok. Pa3upoBanHble aHTeHHbIE perieTku (PAP). Yipasnenue ¢a-
3UPOBAaHNEM CKaHUPYIOIIUX aHTEHHBIX pemeTok. [Inockne @AP. Pazmenienne
U3Tydaresieil o pacKpbIBY U YCIOBHS OTCYTCBHSI TOOOYHBIX TTIABHBIX JICTIECTKOB.
Br160p 1m1ara pemerky ¢ HanpaBiIeHHBIMU dJIeMEeHTaMi. MHOrolyueBble aHTEHHbBIE
pemeTku. J{narpammoo6pasytomiue cxembl. Matpuiisl batnepa u biacca.
AHTEHHBIE PEIIETKU C YACTOTHBIM CKaHHUPOBAHHEM.

17

MeTonbl usmepenus xapakrepuctuk yctpoicts CBY u antens. 3mepurensHoe
oOopynoBanue nuanaszona CBY. M3MepeHue 31eMeHTOB MaTpHIIbl pacCestHUs
MHoromnositocHukoB CBY. PednexkTomeTpbl, maHOpaMHbIE H3MEPUTEIH.

18

Oco6ennoctu uzmepenus JIH npoTsokeHHBIX aHTEHH, H3MEPEHUs B OIDKHEH 30He.
N3mepenne KH]L u ko durmenta ycuneHus aHTSHH.




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne Ne Koa-
sansslpasenal HanmeHoBaHMe 1M KpaTkoe coepKaHue MPaKTUYECKOTO 3aHATHS, CEMUHApa BO
4acoB
1 ) PexrMBbl TMHMI Iepeadn, y3KOIOJIO0CHOE COIIACOBAaHUE JIMHUM NEpeadH ¢ 4
[IOMOIIBI0 YETBEPTHBOJIHOBOIO TpaHC(hopMaTOpa U NapajieIbHOW NPOBOAUMOCTH
) 3 Muoronomocauku CBY. MarpruyHoe onrucaHie MHOTOIIOIKOCHUKOB, CBSA3b MEXIY )
MaTpULaMu
3 4 Ouinsrpel CBY 1 IMpOKONOI0CHBIE COTIACYIONINE YCTPOoiicTBA. MakcuMaIbHO 4
[JI0CKHE U YEOBIIIEBCKUE YACTOTHBIE XapaKTEPUCTUKHI
4 6 CornacoBanue 1 CHMMETPUPOBaHHE BUOPATOPHBIX aHTeHH. CBsI3aHHbIE 4
BUOPATOPBI
5 7 JIuHeliHble aHTEHHbIE pelieTKy. BiusHue aMnTy1Ho-(ha30BOro pacrnpeieieHus 4
Ha MHOXHTEJIb HalpaBJIeHHOCTU
6 3 OcHOBHBIE KJ1acChl anlepTypPHbIX aHTE€HH. [IpUHIUIBI IPOEKTUPOBAHUS TIOCKHUX 4
(ha3upOBaHHBIX AHTEHHBIX PEIIETOK
7 9  |[[IpuHUMIBI MOCTPOCHUS U3MEPUTEIBHBIX KOMIUIEKCOB ycTporicTB CBY u aHTeHH 2
5.3. JIaboparopHblie padoThI
Ne Ne y Koa-
sansTslpasenal HaunmeHoBaHue WK KpaTKoe coziepkaHue 1a0opaTopHON paboThI BO
4acoB
1 3 VccnenoBaHye YaCTOTHBIX XapaKTEPUCTUK THOPUIHBIX COETUHEHUM U )
MHoromnoirocHukos CBY
) 4 VccnenoBaHye 4aCTOTHBIX XapaKTEPUCTHK MOJIOCHO-TPOIYCKAIOIIUX (PUIBTPOB C )
MaKCHUMaJIbHO-IUIOCKOM 1 4eOblieBckoil xapakrepuctukoi. Crumrrepst CBY
3 6  [Csi3anHBIC BUOPATOPHI 2
4 7  |MccnenoBanue NoaspU3allMOHHBIX XapakTepucTuk anteHH CBY 2
5 8  |MccrnenoBaHue XapaKTEpPUCTUK 3ePKaTbHBIX MapabOINiYecKuX aHTEHH 2
6 9 |[HUccnenoBaHue BOJHOBOIHBIX HEOJHOPOIHOCTEM 2
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremonnenune CPC
Cnucoxk nureparypsl (¢ yKa3aHUEM Koz-
[Honeun CPC pas3zenoB, mMas, CTpaHull) / ccbuika Ha  |[CeMmecTp| BO
pecypc 4acoB
[ToaroToBKa K MPaKTUYECKUM 3aHATHIM 1,2 8 15
[loaroroBka OTYETOB 10 TaOOPATOPHBIM 2 13
pabotam
[lonroroBka K 3K3aMeHy 8 14
3yueHue JOMOHUTENbHBIX Pa3aesioB 12 3 145
TUCIIUILINHEBI ’ ?

6. @oH1 OLIECHOYHBIX CPEICTB AJIfA POBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAllMu




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne
KM

Ce-
MecCTp

Bun
KOHTPOJISI

HazBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
Oajut

[Topsinok HauKcneHus: 6amIoB

YVun-
THIBA-
eTCA B

[TA

Texyui
KOHTPOJIb

[IpakTnueckas
pabora 1

15

MakcuMaJIbHEIN 0aJllT HAYHCIIASTCS 3a
CIaHHBIN O€3 3aMeUaHuil OTYET B
YCTAHOBJICHHBIC CPOKH, YKa3aHHBIE B
JTMYHOM KaOWHETE CTYICHTA;

3a OI0o3JaHue Ha 7 qHEH HauucisteTcs 12
0ainoB; 14 nHeit - 9 6amnoB; mocie 15 guei
OTUYEeT HE IPUHUMAETCS, Hauucsercs 0
OanmoB. Jlyig nomycka K 9K3aMeHy OT4eT 0e3
HA4YKCIICHHBIX 0aJIJIOB 003aTeNIbHO JOJDKEH
OBITH ITPEOCTABJICH HE M03/1Hee 7 AHEH 110
DK3aMeHa.
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pabora 2
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MakcuMaJIbHEIN 0aJllT HAYKCIIASTCS 3a
CIaHHBIN O€3 3aMeUaHuil OTYET B
YCTAHOBJICHHBIE CPOKH, YKa3aHHbIE B
JTMYHOM KaOWHETE CTYICHTA;

3a OITO3JaHre Ha 7 JHEH HauMciasercs 12
0aioB; 14 nHeii - 9 6amnos; nocie 15 guei
OTUYEeT HE IPUHUMAETCS, Hauucsercs 0
OansoB. Jlyig nomycka K 9K3aMeHy OT4eT 0e3
HAYKCIICHHBIX 0aJIJIOB 00S3aTENIbHO JOJDKEH
OBITH ITPEJOCTABJIECH HE M03/1Hee 7 AHEeH 110
DK3aMeHa.
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Texymui
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[IpakTrueckas
pabora 3
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MaxkcHUMaIbHBIN 0alll HAYUCISETCs 3a
CIAHHBIN 0€3 3aMeYaHuil OTYET B
YCTaHOBJICHHBIE CPOKHU, YKa3aHHBIC B
JTUYHOM KaOWHETEe CTYJCHTA;

3a OITO3JaHNe Ha 7 JHEH HauMcaseTrcs 12
0aioB; 14 nHeii - 9 6annos; nocie 15 guei
OTYET He TPUHUMAETCs, Hauucsercs ()
OamtoB. JIyis momycka K dK3aMeHy oT4eT 0e3
HAYKMCJICHHBIX 0aJIJIOB 0053aTENIBbHO TOJKEH
OBITH IPEAOCTABJICH HE MO3/IHEE 7 JTHEH 110
DK3aMEHa.
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[IpakTrueckas
pabora 4

15

MakcUMaJIBbHBIN 0aJliI HAYHUCIISETCS 3a
CIAHHBIN 0€3 3aMeYaHuil OTYET B
YCTAHOBJICHHBIE CPOKH, YKa3aHHbIE B
JTUYHOM KaOWHETEe CTYJCHTA;

3a OITO3JaHKE Ha 7 JHEH HaumciaseTrcs 12
0aioB; 14 nHell - 9 6annos; nocie 15 queit
OTYEeT HE MPUHUMAETCs, Hauucsercs 0
OamtoB. JIyis momycka K dK3aMeHy OoT4eT 0e3
HAYKMCIIEHHBIX 0aJJIOB 00S3aTENbHO JOJDKEH
OBITH MPEAOCTABJICH HE MO3/IHEE 7 JTHEH 110
DK3aMCHa.
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MakcHMallbHOE KOJIUYECTBO 6ann013,

OK3aMCH|




KYTOYHAs
arTecTanus

OK3aMC€H 110
JUCLHUITIIINHE

KOTOPOE MOXKET MOIy4UTh CTYJICHT,
BBITIOJTHUBIINN B yKa3aHHBIE CPOKHU
MEPOIIPHUATHSI TEKYIIIETO KOHTPOJIS, paBHO
60. ITocie npoBepKH OTYETOB TIO
[IPAKTUYECKUM paboTaM MperoiaBaTesieM
MOTYT ObITh HAUHUCJICHBI JOMOTHUTENIbHbIE
(6onycHbIe) Oaisl, HO He Oonee 10 3a omHy
paboty. JlonomHuTeIbHBIE O0AIIIBI MOTYT
OBITH HAYMCIICHBI 32 JIPYTHE TOCTIKEHUS
CTYJIEHTA: y4acTHe B HAyYHO-TEXHUYECKUX
KOH(EPEHITUSX; IOATOTOBKA U MyOIUKAIIHS
CTaTbU B UHICKCUPYEMbIX U3JIAaHUSX;
ydacTue B KOHKypcax u npyroe. CTyIeHT,
KOTOpOMY HauucieHo Oosee 85 6aos,
MOXXET MMPETEH0BATh HAa OLIEHKY "OTJIMYHO";
6omnee 70 6amoB - "xopomro"; 6oee 60
0aioB - "ynosieTBoputenbHO"; 60 1 MeHee
OatoB -"HeynoBieTBOpUTEILHO". B ciydae
Hecoracus ctyaeHTa ¢ ouenkoi bPC,
Ha3HauvaeTcs dk3aMeH (ounblil wim J10T) mo

BCEM pasieslaM U3y4acMOM JUCLUUILINHBL.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
IIPOMEKYTOYHOU
arTecTanuu

[Ipouenypa npoBenenus

Kputepun
OLCHUBAHUA

9K3aMCH

MaxkcumanbHOE KOJMYeCTBO 0aIoB, KOTOPOE MOXKET MOJTYUYUTh
CTYJICHT, BBITTOJIHUBIINI B YKa3aHHBIC CPOKU MEPOTIPUSTHS
TEKyIero KOHTpoJs, paBHo 60. [Tocie mpoBepku OTYETOB IO
MPAKTHYECKUM paboTaM TperoiaBaTelieM MOTYT ObITh HAUYHCIICHBI
JOTIOTHUTENbHBIC (OOHYCHBIC) Oautbl, HO He Oonee 10 3a ogHyY
paboty. JlononHUTENRHBIC OAJITBI MOTYT OBITH HAYMCIICHBI 32
JpyTHe JOCTHKEHHs CTYyICHTA: y4acThe B HAyYHO-TEXHUYECKUX
KOH(pepeHIUX; MOITOTOBKA U IMyOJINKAIINS CTAThH B
MHACKCUPYEMbIX U3[JaHUSIX; yUacTHE B KOHKypcax U JPYyroe.
CryneHT, KOTOpoMy Ha4UCJIEHO OoJiee 85 6aioB, MOKET
MPETEHA0BATh Ha OIeHKY "oTinyHo"; 6onee 70 GamioB - "xopomro";
6omnee 60 6amoB - "ymoBierBoputenbHO'"; 60 1 MeHee 6aIoB -
"HeyioBIIEeTBOpUTENIbHO". B cilyuae Hecornacus CTyieHTa ¢
onenkoit BPC, naznauaercs sx3amed (ounbiit win JJOT) mo Bcem

B cooTBeTCcTBUHI
cnm. 2.5,2.6
[lonmosxenus

pasaciiaMm HayqaeMoﬁ JUCHUITIIMHBI.

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

PesynbraTsl 00yueHust

3HaeT: ACHCTBYIOIINE OTPACIeBbIe HOPMATUBBI, OTIPEEIISIONIE TPEOOBaHUS K
[1K-4 napaMmeTpam paboThl 000PYIOBAHUS AIEKTPOINHAMUYECKUX YCTPONUCTB
TCIICKOMMYHUKAIIMOHHBIX CUCTEM

[1K-4

'YMeeT: BeCTH TCXHUYCCKYIO, OTICPATUBHO-TCXHUUCCKYIO U TCXHOJIOTUYCCKYIO
TTOKYMEHTALUIO 10 YCTaHOBJICHHBIM (hOpMaMm; OCYIIECTBISITh MPOBEepKy KauectBa | [ |||,
paboThI 000PYIOBaHUS ANEKTPOINHAMUYECKUX YCTPOUCTB
TEJICKOMMYHUKAIIMOHHBIX CHCTEM

[1K-4 VMeeT npakTU4YeCKUi OMbIT: TECTUPOBAHMS 000PYIOBAHHUSI




HIIEKTPOIMHAMUYECKUX YCTPOUCTB TEJICKOMMYHHKAIIMOHHBIX CHCTEM H OTPabOTKH
PEKUMOB PabOTHl 000PYIOBAHUS HIEKTPO-TUHAMUIECKUX YCTPOHCTB
TEJIEKOMMYHHUKAITMOHHBIX CUCTEM; BEIOOpA M MCIIOIB30BAaHUS COOTBETCTBYIOIIETO
TECTOBOIO U U3MEPHUTEIBHOTO 000PYA0BaHUS EKTPO-TUHAMUYECKUX YCTPONUCTB
TEJIEKOMMYHUKAIIMOHHBIX CUCTEM, HCIIOJIb30BAHUS TPOIPAMMHOIO 00€CTIEYEHUS
000pyIOBAHHUS SIEKTPOAUHAMUYECKUX YCTPONUCTB TE€IEKOMMYHHUKAIIMOHHBIX
CHUCTEM IIPU €r0 HACTPOUKE

TumnoBsie KOHTPOJIBHBIC 3aJaHUS IO KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUe TUCHMILIMHBI

IMeuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1.  Cazonos, JI. M. Autenns! u ycrporictea CBY Yue0. aiig By30B 110
cnen."Pamnorexnuka". - M.: Beiciras mkoia, 1988. - 432 c. mi.

0) OononHUmMeNbHASL IUMepPamypa:
1. Hedenos, E. U. Texaudeckas sanexkrpoaunHamuka TekcT y4ueb. mocoodue
st By30B E. U. Hedenos. - M.: Akagemus, 2008. - 409, [1] c. nn. 22 cm.

8) omeuecmeenHvle U 3apyOedHCHble HCYPHANLL NO OUCYUNTUHE, UMeIowWUecs: 8 bubiuomexe:
1.  KommnproTepHbIE TEXHOJIOTUH, YIIPABICHUE, PATUOIIEKTPOHUKA. -
Bectauk HOxHO-YpanbCKoro rocy1apCTBEHHOTO YHUBEPCUTETA
2. Agtennsnl. - U3marensctBo "Pamnorexnuka"

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1.

U3 HUX. yue@%o-memoduqecme obecneverue camocmosmenbHou pa60mbz cmydenma:
I.

3ﬂeKTpOHHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

Haumenosanue
Ne Buz peeypea s | bubnuorpaduueckoe onrcanue
JTUTEPaTyphbl AIIEKTPOHHOMN
dopme
ComoB, A.M. Yerpoiictea CBY u manorabaputHbie
DJIEKTPOHHO- aHTEHHBI. [ DnekTpoHHBIH pecypc] / A.M. Comos, A.1O.
I [OcHoBHas mureparypa OoubnmroTeyHas Bunorpanos, P.B. KabetoB. — Dnekrpon. gan. — M. :
cucrtema [opsiuas nunus-Tenexkom, 2012. — 440 c. — Pexum
n3narenscTBa Jlans [mocrtyma: http://e.lanbook.com/book/5201 — 3arm. ¢
DKpaHa.
DJIEKTPOHHO- [[locTak, A.C. AnTtennsl u yctpoiictea CBY.
OoubnmroTeyHas [DneKTpOHHBIN pecypc| — DNeKTpoH. gaH. — M. :
2 |OcHoBHas uTCpaTypa cucTeMa TYCYIE 2012. 3 6}{pc. — PC}KI/IMp,Z[OCTyHaZ
n3narenscTBa Jlans |http://e.lanbook.com/book/10911 — 3aru. ¢ 3xpana.
DIEKTPOHHO- [locrak, A.C. Autenns! u ycrpoiictea CBY. Yacts 1.
3 JlonosHuTENbHAS OubnMoTeyHas YerpoiictBa CBY. [DnexTpoHHBIN pecypc] — DIeKTpOoH.
ureparypa cucreMa naH. — M. : TYCVYP, 2012. — 124 c. — Pexum nocryna:
n3narenscTBa Jlans http://e.lanbook.com/book/5439 — 3ar. ¢ axpana.




MeToauuecKue
HoCcoOus IS
CaMOCTOSATEIbHOM
[pabOTHI CTY/ICHTA

JJEKTPOHHO- ['omwn, I'T. Yerpoiictea CBY u antenssl. Yacts 2.
OubIMoTeYHAs AHTEHHBI. [ DNEKTPOHHBIN pecypc| — DIEeKTPOH. TaH. —
cucreMa M. : TYCVYP, 2012. — 159 c. — Pexum gocrymna:
n3narenscTBa Jlans http://e.lanbook.com/book/4952 — 3ar. ¢ axpana.

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

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

2. -Maple 13(6eccpouno)

[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX

CIIPABOYHBIX CUCTCM!

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

8. MarepuajibHO-TeXHHMYECKOe o0ecreyeHne Q1 CIUIITHHbI

OcHoBHOE 000py/I0BaHKE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,

(36)

Bun 3anaruit Ne ayn. | mpenycraHOBIEHHOE IPOrpaMMHOE 00ecTedeHne, UCIIOIb3yeMoe s
pa3IMYHbIX BUJOB 3aHITHH
1014/1 |KommnbroTepHast TeXHUKA, Ta0OpaTOpHBIE MaKeThbl, 00pa3Ilbl aHTEHH U
JlaGopatopHble 3aHATHSA .
(30) ycTporicte CBY
[Tpaktnueckue 3ansatus [1014/1
KomnbrorepHas TEXHHKA
U CEMHUHAPBI (30)
Kontpoins 1014/1
CaMOCTOSITEIbHOU (36) KomnbrorepHas TEXHHKA
paboThI
1012
Jlexuu KommiproTepHasi TEXHHKA, TPOEKTOP




