FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

P
CBEJIEHUS O BJTAJIEJIBLIE TI1T

au J1. C.

gachds

08.06.2023

Koeirau

1. C.

PABOYAS ITPOI'PAMMA

aucuuiiuHbl 1.dD.111.06.01 AHTEeHHBI 1 MUKPOAJIEKTpOHHBIE ycTporictBa CBYU

TCIICKOMMYHUKAIIMOHHBIX CUCTCM

nJst Hanpasyenus 11.03.02 MHpokoMMyHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBA3U

ypoBeHb bakanaBpuar

l'[pO(l)l/I.JII) NNOATrOTOBKH HHTGJ’IJ’IGKTy&HBHBIC TCIICKOMMYHUKAIIMOHHBIC CUCTEMEBI U CCTHU

dpopma o0OyueHust ouHas

kaeapa-pa3padorunk PagnoseKTpoHuKa U CUCTEMBI CBSI3U

PaGouas nporpamma coctasiena B coorBeTctBuu ¢ @PI'OC BO no HanpaBieHUIo
noarotoBku 11.03.02 MHoKkOMMYHHUKAITMOHHBIE TEXHOJIOTHU M CUCTEMBI CBS3H,
YTBEPKAEHHBIM TiprKka3oM MuHoOpHayku oT 19.09.2017 Ne 930

1OYpry

3aB.xadenpoii pazpaboTynka,
K.T€XH.H., JIOLI.

|

J1. C. Knpirau

Pazpabotuuk nmporpamMmel,
K.(pu3.-Mar.H., 10II., TOIEHT

0 yHiBepeHTeT

A. b. XamumoB

YenssOMHCK



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

3HAET: OCHOBHBIE ATAIbI IPOCKTUPOBAHUS AHTEHH U
MUKPO3JIeKTpOHHBIX cpeacTBs CBY nuamnazona,
METOZBI OLIEHKH ITOTPEIIHOCTEN HCIIOIb3YEMBIX
YHCJIEHHBIX METO/I0B; OCHOBHBIE CTPYKTYpHbIE
CXEMBI aJITOPUTMOB, CPEICTBA U BO3MOXKHOCTU
IPOrpPaMMHOT0 00€CTIEUEHHS CUCTEM
ABTOMAaTU3UPOBAaHHOIO IIPOEKTUPOBAHUS
paanosniekTpoHHbIX cpeactB CBY nuamnasona;
METOABI aHAJIN3a U ONITUMHU3ALMH [TapAMETPOB
MOJIEIIUPYEMBIX AIEKTPOJMHAMHYECKHUX IPOLECCOB,
CBY ycTpoiiCTB 1 aHTEHH

YMeeT: OCyLIECTBIATh PaCY€Thl OCHOBHBIX
XapaKTEPUCTHK BOJIHOBOIHBIX TPAKTOB,
[PE30HATOPOB U aHTEHH; IPOBOJIUTH MOJEINPOBAHUE,
TEOPETUUECKOE U IKCIIEPUMEHTAIILHOE
MCCJIEJOBAHNE BHOBb Pa3padaThbIBa€MBbIX Y3JI0B U
YCTPOMCTB, HCIIOJIB3YsI COBPEMEHHBIE METO/IBI
aHaJIM3a U CUHTE3a; BBIIIOJIHATh HACTPOUKY U
pPOBEPATH MPaBUILHOCTb (DYHKLIMOHUPOBAHHUS
MaKETOB U OIBITHBIX 00pa3lloB Pain03IEKTPOHHBIX
YCTPOMCTB C UCIIOJIB30BAHUEM COOTBETCTBYIOLIEH
M3MEPUTENBLHON anmnaparypsl U CpeICTB
AQBTOMaTHU3alMK SKCIIEPUMEHTAIBHBIX
WCCIIIOBAaHNH, 00€CTIeunBaTh U JIOKYMEHTAIIEHO
MOATBEPKIAATH COOTBETCTBUE XaPAKTEPUCTUK

MaKeTa U OMBITHOTO 00pasia TpeOOBaHUIM




TEXHUYECKOTO 3aJ[aHUsI; COOIONATh MPH
MPOEKTUPOBAHUHU TPEOOBAHMSI CTaHIAPTU3ALINN U
METPOJIOTHYECKOTO 00eCTIeUeHUS

HmMeeT mpakTHYeCKUI OMBIT: IPUMEHEHUSI METO0B
aHaJIM3a U pacueTa aHTeHH U MUKPOAJICKTPOHHBIX
ycTporicTB CBY u aHTEHH pa3IuyHbIX YaCTOTHBIX
TMana3o0HOB; YKCIIEPHUMEHTAIBHOTO UCCIIEIOBAHUS U
aHaJIM3a MapaMeTPOB aHTEHHBIX CUCTEM U TPAKTOB
CBUY; meTo10B pacueTa napaMeTpoB aHTEHH 110
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

MeTpoJIOTHS U AIIEKTPOPATHOU3MEPCHHSI,
OcHoBBI 1T POBOTO TEIEBU3UOHHOTO BEIIAHUS,
Panuonepenaromiue ycrpoiictsa POC,
[lepcrieKTUBHBIE TEXHOIOTUU OECTIPOBOAHBIX
JTOKaJIbHBIX CETEM

He npenycmorpensl

Tpe6OBaHI/I$I K «BXOJHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimaa

TpeboBanus

MeTpoIiorus 1 3IeKTpopaaron3MepEHHS

3HaeT: TpeOOBaHUS CTaHIAPTU3ALINH,
METPOJIOTHUECKOr0 00eCTIeueHus IpHu pa3padoTKe U
SKCILTyaTalMK 3JIEKTPOHHBIX CPEJICTB; TEXHUYECKUE
CpecTBa U3MEPEHUH, X METPOJIOTHUECKUE
XapaKTEPUCTUKH, IPABUIIA [IOBEPOK; IPUHLIUIIBI U
METO]Ibl U3MEPEHUH; TPUHIUIIBI IOCTPOEHUS U
0COOEHHOCTHU CPEJCTB U3MEPEHUN OCHOBHBIX
PIIEKTPUUECKUX BEIUYMH; MPUHILIUIIBI TOCTPOCHUS
U(GPOBBIX CPENICTB UBMEPEHUM U KOHTPOJISL.
CTpyKTypy ¥ IPUHIIMITBI pa0OThl H3MEPUTEIBHBIX
YCTPOMCTB. MeTObI MOTy4YeHUS
DKCIIEPUMEHTAJIbHBIX TaHHBIX. YMEET: MOJ0UPaTh
CpencTBa U3MEPEHUH 10 YCIOBUAM IPEACTOSIINX
M3MEPUTENBbHBIX 3a/1a4; BBIOJIHATH U3MEPEHUS
Pa3JIMYHBIX WIEKTPUUECKUX U PATUOTEXHUYECKUX
BEJIMYKH, O(DOPMIISITH IPOTOKOJ SKCIIEPUMEHTA B
yCTaHOBJICHHOU (popme; BeCTH 00paboTKy
HKCIIEPUMEHTAIIbHBIX JAHHBIX C LEJbIO MOBBIIICHUS
TOYHOCTH KOHEYHOTO pe3ynbrara Mimeer
MPAaKTHYECKUI ONbIT: BrageHust MeTogaMu paboThI
C U3MEPUTEIHLHBIMU IPUOOpaMU; IpUEMaMu
onpeeIeHUs] HOTPEIIHOCTEN B TUIOBBIX CUTYaLIUAX
W3MEPEHUN

Pangnonepenaromue ycrporcrsa POC

3HaeT: METOJUKY U CPEJICTBA U3MEPECHH,
MCTIOJIb3yEeMBbIE NIl KOHTPOJISI Ka4eCTBa paOdOTHI
000pyIOBaHUs, TPAKTOB U KaHAJIOB TIEpeIavH,

nporpaMMHOe obecriedeHre 000PYI0BaHMs,




TOKYMEHTAITUS TI0 CUCTEMaM KadeCTBa paOOThI
ycTporctB POC. YMeeT: aHamu3upoBaTh COCTOSTHUE
W YCTaHABJIMBATh COOTBETCTBUE MApaMETPOB PabOTHI
paguonepenaromux ycrpoicts POC neiicTByonmm
OTpaciieBbIM HOpMaTuBaM. VIMeeT npakTuuecKkui
OIBIT: YIPABJICHUS, HABBIKAMU TOCTPOCHUS
MoJeneH

OCHOBEI I.[H(prBOFO TCIICBU3HMOHHOI'O BEIIaHUA

3HaeT: anmapatypy 00CITyKUBAEMBIX IH(PPOBBIX
PaIMOTEIEBU3UOHHBIX CUCTEM U UX
(YHKIIMOHUPOBAaHUE YMEET: OCYIIECTBIATh
PKCIUTYyaTaINI0 ¥ TEXHUYECKOe 00CITy )KHBaHUE
UG POBBIX PAAUONIEKTPOHHBIX TEIEBU3UOHHBIX
cucteM. IMeeT nmpakTUYeCKH OIbIT: HABBIKAMU
DKCIUTYaTallid U TEXHUYECKOTO OOCITY KHBAHUS
IU(QPOBBIX PATUOIIEKTPOHHBIX TEICBU3HOHHBIX
CHUCTEM

[lepcieKTUBHBIE TEXHOIOTUH OECTIPOBOAHBIX
JIOKAJILHBIX CETEN

3HaeT: CyllecTBYIOIIHE U IEPCIIEKTUBHBIC
CTaHJAPTHI U TIPOTOKOJIBI MH()OPMAITMOHHOTO
oOMeHa B o0nacTu HHTepHeTa BeteH, [ [puHIumns
OpraHU3aINH CETeH TaTYNKOB M UCTIOTHUTEIHHBIX
YCTPOMCTB UHTEPHETA BELIEH YMeEeT: BbIOnHATh
HACTPOMKY M MPOBEPKY pabOTOCIIOCOOHOCTH
anmnapaTHOrO 00eCIeueHrs] MHTepHEeTa BEIIeH,
[IpoBOIUTE OIIEHKY KauecTBa pabOTHI arnmapaTHo-
MPOrpaMMHOTO KOMILJIEKCA HHTepHETa Belel Mmeer
MPaKTUYECKUI OTBIT: BIaJICHHUS HAaBBIKAMU MOHTaXa
U C/Ia4uM B HKCIUTyaTaluio 0a30BbIX CTAHIUH U
KOHEYHBIX YCTPONCTB UHTEpPHETA BenleH, Bianenus
COBPEMEHHBIM MPOTPAMMHBIM 00€CIIEUCHUEM,

HCITI0JIb3YCMbIM B UHTCPHETC Bemeﬁ

4. O0béM M BUABI YUeOHOH Pa0dOTHI

OO6mast TpyI0€eMKOCTh JUCHUIUIMHBI COCTaBIET 4 3.€., 144 4., 82,5 4. KOHTaKTHOM

paboThI
Pacnipenenenue no cemectpam
. Bcero B Hacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
8

OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144

AyoumopHhvie 3auamusi: 72 72
Jlexuuu (JI) 36 36
[IpakTrueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUIbI

aynuTopHbIX 3aHsaTui (I13) 24 24
Jlab6opatopusbie pabotsl (JIP) 12 12

Camocmosmenvras paboma (CPC) 61,5 61,5
[TonroroBka 0T4€TOB 110 JJAOOPATOPHBIM paboTaM 12 12
ITonroroBka K 3K3aMeHy 14 14
W3yuyeHue NONOIHUTENBHBIX Pa3ieiioB AUCIUIUIMHBI 11,5 11.5
[ToaroroBka K MpakTUYECKUM 3aHATHUIM 24 24

KoHCynbranuu v npoMeKyTouHasi aTTeCcTalus 10,5 10,5




|B1/m KOHTpPOJIA (3a4eT, ud.3a4eT, IK3aMEH) - 9K3aMEH

5. CoaeprkaHue TUCHMILIIMHBI

OObeM ayTUTOPHBIX 3aHATUH
paizgena HaumenoBanue pa3ienoB IUCHUIUITUHBL 110 BUJlaM B Jacax
Bcero J| I3 | JIP
1 BBenieHue, TEepMUHOJIOTHSI TUCIUIUIMHBI, OCHOBHBIE TIOHATHUS U ) 1 o 0
ONpeIeIeHUs
5 Jlunuu nepenaun CBY nuanazona. OcoO€HHOCTH KOHCTPYKITHMA 6 4 > 0
RIIEMEHTOB U y3710B TpakToB CBY
3 |Muoronomtocauku CBY. ['u6punusie CBY coennnenus 10 4 4 2
4 ®unpTpsl U comacyromue ycrpoiictea CBY. U3mepenne 12 6 4 )
xapakrepuctuk CBY ycTpolicTB
5 |OcHOBHBIE XapaKTEPUCTUKN aHTEHH 4 41 0 0
6  [BuOparopHble U 11e1eBble AHTCHHbI 10 41 4 2
7 |JIuHeliHbIC AaHTEHHBI U PEILIETKU 10 41 4 2
3 W3iygaronue pacKpbIBbl U PEIIETKH, OCHOBHBIE KJIACCHI 18 3 | 6 4
arnepTypHBIX aHTEHH. VI3MepeHne XapakTepuCTUK aHTEHH
5.1. Jlekuun
Ne Ne Kox-
HaumeHnoBaHue uinm KpaTkoe cojiepyKaHue JIEKIIMOHHOTO 3aHATHUS BO
NeKIuu[pas3aena
4acoB
1 1 Oco6ennoctu CBY 1 onTuyeckoro quana3oHoB paguoBoiH. OCOOEHHOCTH ’
npubopoB 1 ycrporctB CBY nauana3oHa u ux KiaccupUKanus.
JIuHuM nepenady B painocucTeMax M ycTpoicTBax. OCHOBHbIE TapaMeTpbl TMHUN
2 2 |mepenaun. OCHOBHBIE TUIIbI JUHUN Mepenadyn. MaTeMaTuueckas MoJeib 1
pETyaspHOM JINHUY NepeaadH.
HopMmupoBaHHbIE HAIPSPKEHUS BOJIH, [TOJIHBIE HOPMUPOBAaHHBIE HAIIPSKEHUS U
TOKH B JINHUSAX nepenaud. OCHOBHBIE peXUMbI paOOTHI IMHUH Miepeaadu U ux
3 5 [pmAHHE Ha K03((UITHEHT TOJIE3HOTO JEHCTBUS U NMPOITyCKAEMYIO MOIIHOCTb. 3
TpaHncdopmarys COonpoTUBIECHUH B TMHUAX nepenadn. Kpyrosas auarpamma
MOJIHBIX COIIPOTUBIIEHUH U IpoBoauMOcTel (HoMorpamma Bonbsnepra-Cmura).
Y3KOIOJIOCHOE COINIACOBAHME B JIMHUSX MEPEIAYH.
MuoronontocHukn CBY. OcHoBHbIe onpenenenus. Onucanue HeOAHOPOAHOCTEN
JTMHUY TIepeladyl MaTpULIAMH ITPOBOJUMOCTEHN U CONTPOTUBICHUN (MMMUTaHCHBIE
4 3 |marpuusl). Marpuiia npoBoAUMOCTEN ABYXIIPOBOAHOM JTMHUHU. BoaHOBBIE 2
MaTpulibl paccesiHus. COOTHOLIEHMSI MEXKAY MaTpULIaMU MHOTOIIOJIIOCHUKA.
B3aumHble 1 HEIUCCUNATHBHBIE MHOTOTIOJIIOCHUKHU. YCIOBHE B3aUMHOCTH.
Marpuiipl paccestHisI CHMMETPUYHBIX MHOTOIIOIFOCHUKOB. MaTpHIlbl CAMMETPHUH.
Hanpasnennsie orBeTBuTenH. Tunsl, ocHOBHBIE napameTpbl HO. Ananus HO.
CocraBHble MHOTONIOJIIOCHBIE ycTpoiictBa CBYU. MeToa cuMMeTpHUYHOTO U
5 3 |aHTHCMMMeETpHYHOrO BO30YxJeHHs. BomHOBOIHO-11IE1€eBOM MOCT. ['nOpuaHoe 2
komb10. neidusiit MocT. Kitaccudeckast ¥ BOJTHOBasi MaTpULbI ITEPEIayH.
KackaHOe coelMHEHNE YEThIPEXTIOICHUKOB. MaTpuna paccesHus KackaJHOTro
COEIMHEHHBIX MHOTOIIOJFOCHUKOB.
OwIbTpHI U cormacytoriue yerpoiictBa CBY. [IpoToTHIibl GHIIETPOB € ONTH-
MaJIbHBIMU YaCTOTHBIMH XapaKTEPUCTUKAMU. 3aMEHbI YaCTOTHOW MEPEMEHHOM NIPH
6 4 |pacuerax ¢puibTpoB. [IpuMenenne oTpe3koB TMHUN Niepenaun B Gpuiasrpax CBY. 3
Pe3oHaTop Ha oTpakaronux NpensTCTBUAX B JIUHUM niepeaadn. @unstpel CBY ¢
HENOCPEACTBEHHBIMU CBSI3IMU COCEIHUX pPEe30HATOPOB. PUIIBTPHI HA




TUAJIEKTPUUECKUX pe30HaTopax

[[I1poKONOIOCHOE cOorTIacoBaHUE HArpy30K. Ilepexoasl s MUPOKOIIOIOCHOTO
COIIACOBAHMSI aKTUBHBIX Harpy3ok. UeOblleBckast 1 MaKCUMaIbHO TUIOCKas
4aCTOTHAsl XapaKTEPUCTUKU. [1naBHBIN SKCIIOHEHIIMANIBHBIN IIepexol. MeTonbl
n3MepeHust xapakrepucTuk ycrpoiicts CBY. U3mepurensHoe o6opynoBanue
nuanaszona CBY. M3Mepenue 211eMEHTOB MaTpuIlbl PACCESIHUSI MHOTOIIOIFOCHUKOB
CBUY. PedraexromeTpsl, TAHOPAMHbBIE HU3MEPUTEH.

OCHOBHBIE XapaKTepUCTUKHN aHTeHH. HazHauenne u kiaccudukaims aHTeHH.
CrpykTypHas cxeMa aHTeHHbI. PacueT moneit uznyuatoieit cucremsl (MC) B
nagbHEN, TPOMEXYTOUHOU 1 ONMKHEN 30HaX. BekTopHas KoMIiekcHas
TuarpamMma HarpaBJIeHHOCTH aHTeHH. KoadduiimeHT HarpaBlIeHHOTo JeHCTBUS
(KHM), mupuna y4a u ypoBeHb 00Kk0BbIX JienecTkoB (Y BJI). 3aBucumocts KH/
ot mupuHel 1y4ya 1 YBJI. Pabouas monoca yacToT u npeaensHas MOITHOCTb
AHTCHHBI.

[lepenaromias aHTEHHA KaK YETBIPEXIIOIIOCHUK. AHTEHHBI B PEKUME
paguonpreMa. JKBUBAJICHTHAs CXeMa PUEMHON aHTEHHBI. [[puHIUI B3aUMHOCTH.
[Tonsipu3aliMOHHBIE COOTHOILIEHUS IPU pasuonpueMe. MoIHOCTh B Harpy3Ke
nprueMHON aHTeHHBbI. D QeKkTrBHas noBepXxHocTh. [llymoBas Temneparypa
[IPUEMHON AaHTCHHBI.

10

BubOpatopHbIe U 11esIeBble aHTEHHBL. JNeKTpruueckuil BuOparop. Pacnipenenenue
TOKa M 3apsaa. JluarpaMMa HanmpaBlI€HHOCTH, CONTPOTUBIeHUE n3nydeHus u KH/|
BuOparopa. /lnarpamMmMa HarpaBIeHHOCTH CUMMETPHUYHOTO TOHKOTO BUOpaTopa.
BXxomHOE CONPOTHUBIICHHE U CONTPOTUBIICHUE U3ITyYeHHS BUOparopa. JlefcTByromas
muinHa 1 KHJL BuGpatopa. Ilone u3inydeHus: cucreMbl OAMHAKOBBIX BUOPATOPOB.
Teopema nepemMHoXeHUs. B3auMHoOe BiIusTHUE THHEHHBIX BUOPATOPOB.

11

Meton HaBogumbIx JJIC. KoHCTpyKIIMK BUOPAaTOPHBIX U LIEJIEBBIX aHTEHH.
CornacoBanue U cuMMeTprpoBanue. CUMMETPpUYHbBII MarHUTHBIN BHOpATOp.
[[{eneBble aHTEHHBI B TUIOCKOM OECKOHEYHOM 3KpaHe.

12

JIvHeiHbIe aHTEHHBI U pelIeTKU. JINHEHHbIE N3ITy4Yaronme cucTemsl. MaeanpHbii
TMHEMHBIN u3ny4arensb. MHoxuTens HanpasineHHocTd 1 KH/I nneansHOTO
TUHEWHOTO U3TyJaTens. Biausaue aMmuTynHo- ¢a30BOro pacupeneaeHus Ha
rapaMeTpbl JUHEHHON aHTCHHBI.

13

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

14

M3myyatoiue packpbiBbl U petieTku. O MPUMEHEHUH TEOPEMBI SKBUBAJIEHTHOCTH
K pacyeTy aHTeHH ¢ TIocKuM packpeiBoM. KH/I u s pexTtnBHAsI MOBEpXHOCTH
MUIOCKO-TO CUH(A3HOTO pacKpbiBa. MHOKUTEINb HANPABIEHHOCTH IJIOCKOTO
MPSIMOYTOJIBLHOTO M KPYTJIOTO PAaCKpPBIBOB. MeTO/l 3KBUBAJICHTHOTO JINHEHHOTO
n3nyuareins. CKaHHpOBaHUE JIyda B IIIOCKOM packpsiBe. [Inockue OAP.
Pa3merienue usnydaresnei mo pacKpbiBy U yCJIOBUS OTCYTCTBUS MOOOYHBIX
[JTaBHBIX MAKCUMYMOB. JIuckpeTHoe (ha3upoBaHHE CKAHUPYIOINX aHTEHHBIX
penieTok. CBsA3b XapaKTePUCTUKU HAMPABICHHOCTH OAHOTO M3JTydaTessl PEIIeTKH C
[paccoIyiacOBaHUEM BXOJI0B 3JIEMEHTOB ITPU CKAHUPOBAHUU.

15

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

16

AHTeHHbIe pemeTkd. CriocoObl CKAHUPOBAHMS U 33]1auH, peIIaeMble C IIOMOIIBIO
AQHTEHHBIX pemieTok. Pa3upoBanHble aHTeHHbIE perieTku (PAP). Yipasnenue ¢a-
3UPOBAaHMEM CKaHUPYIOIIUX aHTEHHBIX pemeTok. [Inockne @AP. Pazmenienune
u3JTydaresieil o pacKpbIBY U YCJIOBHS OTCYTCBHSI TOOOYHBIX ITIABHBIX JICTIECTKOB.
Bb160p 11ara pemerky ¢ HanpapiIeHHBIMU 3JIeMEeHTaMU. MHOToly4ueBble aHTEHHbBIE
peweTku. Jlnarpammoo6pasytomiye cxembl. Matpuisl batnepa u biacca.
AHTEHHBIE PEIIETKU C YACTOTHBIM CKaHHUPOBAHUEM.




MeTonbl u3mepenus xapakrepuctuk yctpoicts CBY u antenH. 3mepurensHoe

17 8 |obopynoBanue nuanazona CBY. M3Mepenune 21eMeHTOB MaTPHUIThI PACCESTHHS 1
MHoronomocHikoB CBY. PednexkTtomeTpsl, maHOpaMHbIE H3MEPUTEIH.

18 ] Ocob6ennoctu uzmepenus JIH npoTspkeHHBIX aHTEHH, U3MEPEeHUs B OMKHEH 30He. 1
W3mepenne KHJ/I n koaddunmenta ycuneHus: aHTEHH.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

Ne Ne Koa-
sansTslpasena HanmeHnoBaHMe UM KpaTKOe COAECpKaHNE MTPAKTUUYECKOTO 3aHATHSI, CEMUHApa BO
4acoB
1 ) PexxuMbl TMHUN niepeadun, y3KOMOJI0CHOE COITIACOBAaHUE JIMHUM Mepeiaun ¢ )
[MOMOIIbIO YETBEPTHBOIHOBOTO TpaHC(hopMaTopa U MapaijiesbHOM NPOBOAUMOCTH
> 3 Muoronomocauk CBY. MarpuuHoe onucaHie MHOTONIOJIIOCHUKOB, CBSA3b MEXKIY 4
MaTpuLaMu
3 4 @uibTpsl CBY ¥ IMPOKONONIOCHBIE CONIACYIOIIME yCTpoiicTBa. MakcuManbHO 4
[JI0OCKHUE U YEOBIIIEBCKUE YACTOTHBIE XapaKTEPUCTUKU
4 6 CormnacoBaHue 1 CHMMETPUPOBaHHE BUOPATOPHBIX aHTEHH. CBsI3aHHbBIE 4
BHOpATOPHI
5 7 JluHeliHbIe aHTEHHBIC PENICTKU. BiusHue aMIinTy1HO-()a30BOT0 pacipeneeHus 4
Ha MHOXKHUTEJIb HAallPaBICHHOCTH
6 3 OCHOBHBIE KJIACChI allEpTYPHBIX aHTeHH. [[pUHIUITBI MPOEKTUPOBAHUS MIJIOCKUX 6
(ha3upOBaHHBIX AHTCHHBIX PEIIETOK
5.3. JIaboparopHbie padoThI
Ne Ne y Koa-
sansTslpasena HaumeHnoBaHue uim kpaTkoe cofepKaHue 1adopaTopHoOil paboThI BO
4acoB
1 3 VccnemoBaHme 4aCTOTHBIX XapaKTEPUCTUK THOPHIHBIX COCTUHEHHH U )
MHoromnoocHukos CBY
) 4 HccnenoBaHue 9acTOTHBIX XapaKTEPUCTUK TOJI0CHO-TIPOITYCKAIOIUX (PUIBTPOB C )
MaKCUMaTbHO-TUIOCKOU U 4eObImeBckoil xapakrepuctukoi. Crumrrepst CBY
3 6  |Csi3aHHBIE BUOPATOPHI 2
4 7  |MccnenoBaHue MOMSAPU3AIMOHHBIX XapakTepucTuk anTeHH CBY 2
5 8  |MccnenoBaHue XapaKTEPUCTUK 3€PKATbHBIX MapaOOIMIeCKUX aHTEHH 2
6 8  [MccnenoBaHre BOJTHOBOAHBIX HEOAHOPOAHOCTEN 2
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brmonnenue CPC
Cnucoxk nureparypsl (¢ yKa3aHUEM Kou-
IToxsun CPC pasnenos, miaB, cTpanuil) / cceiika Ha  [CeMecTp| BO
pecypc JacoB
[ToaroToBKa OTYETOB M0 TA0OPATOPHBIM 3 3 12
pabotam
[lonroroBka K 3K3aMeHy 8 14
M3yueHue JOMONHUTENBHBIX pa3/ieioB 1 3 115
T CLUTITUHBI
[ToaroToBka K MPaKTUYECKUM 3aHATHIM 2 8 24




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 ATAIbI IPOCKTUPOBAHUS AHTEHH U MUKPOJIEKTPOHHBIX CPEACTB
CBY nguana3oHa, METO/IbI OLIEHKH NOTPEIIHOCTEN UCIIOIB3yEMBIX YMCIIEHHBIX
METOJIOB; OCHOBHBIE CTPYKTYPHBIE CXEMBI aJITOPUTMOB, CPEACTBA U BO3MOKHOCTHU
POTPaMMHOTO 00€CIeYeHHsI CUCTEM aBTOMAaTH3HMPOBAHHOTO TIPOSKTUPOBAHUS




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

MMeeT pakTUYeCKUH OIBIT: IPUMEHEHU METOI0OB aHAIN3a U pacyeTa aHTCHH U
MUKPO3JIEKTPOHHBIX ycTpoiicTB CBY 1 aHTeHH pa3inyHbIX YaCTOTHBIX
I1aIla30HOB; DKCIIEPUMEHTAJIBHOTO UCCIIEI0OBAHNS U aHAIIN3a [1apaMETPOB
aHTEHHbIX cucteM 1 TpakToB CBY; MeTo0B pacuera napamMeTpoB aHTEHH 110

pe3yJibTaTaM O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX HCCIIEIOBaHUM C MMPUMCHCHUCM
OBM

[1K-2

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE 00ecredeHUe TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHAs TUMepamypa:
1. Cazonos, JI. M. Autenns! u ycrpoiictBa CBY Yueb. mist By30B 1Mo
cnen."Pagunorexnuka". - M.: Briciras mkona, 1988. - 432 ¢. ui.

0) OononHumenvbHas Iumepamypa:
1. Hedenos, E. 1. Texnuueckas anekTpoauHamMuka TekcT yued. mocodue
s By30B E. W Hedenos. - M.: Akagemus, 2008. - 409, [1] c. win. 22 cwm.

8) omeyecmeenHbvle U 3apydedcHble HCYPHAbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1. KommnbplOTepHBIC TEXHOJIOTHH, YIIPABICHUE, PAHOIIEKTPOHUKA. -
Bectauk HOxHO-YpaabCKoro rocylapCTBEHHOTO YHUBEPCUTETA
2. Antennsnl. - U3narensctBo "Pannorexnnka"

2) Memoouueckue YKazanus 0isi Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1.

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMeHTaIlUs

Haumenosanue
Bu ecypca B
Ne A peeyp . bubmuorpadudeckoe onrcanue
TUTEPaTyPhI ANIEKTPOHHON
dbopme
1 |OcHOBHasI UTEpaTypa | IIeKTPOHHO- Comog, A.M. Ycrpoiictea CBY u manmorabaputHsie




oubIMoTeyHas
cucTeMa
n3nareancTBa Jlann

aHTEHHBI. [ DneKTpoHHBIH pecypc]/ A.M. Comos, A.1O.
Bunorpanos, P.B. KabetoB. — Dnexrpon. qan. — M. :
[opstuast muaus-Tenexom, 2012. — 440 ¢. — Pexum
noctyma: http://e.lanbook.com/book/5201 — 3aru. ¢
DKpaHa.

2 |OcHoBHas JuTEepaTypa

JIEKTPOHHO-
OnOIMoTEeYHAS
crcTeMa
n3mareabcTBa JIans

[ocrak, A.C. AaTenHs! u yctpoiictBa CBY.
[DmeKkTpoHHBIN pecypc| — DNeKTpoH. gaH. — M. :
TYCVP, 2012. — 61 c. — Pexum nocryna:
http://e.lanbook.com/book/10911 — 3ar. ¢ skpana.

JIEeKTPOHHO- [Hocrak, A.C. Antenns! u yctpoiictBa CBY. Yacts 1.
3 JlononHuTeNbHASA O6ubmuoTeyHast YerpoiictBa CBU. [OnekTpoHHBIN pecypc] — DIEKTPOH.
nuTeparypa cuctema naH. — M. : TYCVYP, 2012. — 124 c. — Pexum nocryna:
uznarenscTBa Jlaus (http://e.lanbook.com/book/5439 — 3arn. ¢ skpana.
MeTtoandeckue DJIEKTPOHHO- lommwmn, I'I". YcTpoiictBa CBY u antenHsl. Yactsb 2.
4 rnocoous ass OoubnuoTeyHas AHTEHHBI. [ DJIEKTPOHHBIN pecypc| — DNEKTPOH. JaH. —
CaMOCTOSATEILHOU cucTeMa M. : TYCVYP, 2012. — 159 c. — Pexxum nocrtyna:

paboTHI CTy/IEHTA

n3aarenabcTBa JIaHb

http://e.lanbook.com/book/4952 — 3aru1. ¢ sxpaHa.

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecrIeUeHMS:

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

2. -Maple 13(6eccpouno)

[Tepeuyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX

CIIpaBOYHBIX CUCTCM:

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

8. MarepuajibHO-TeXHUYECKOEe O0ecredeHre TUCIMIIJINHbI

OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEpHAas TEXHUKA,
Bun 3ansTui Ne ayn. | mpenycTaHOBIE€HHOE IPOrpaMMHOE OOecTieueHUE, UCIIONB3YEeMOe IS
pa3JIMYHBIX BUJIOB 3aHIATUI
Kontpons 1014/1
CaMOCTOSITEIIbHOU (36) KomnbrorepHas TEXHHKA
paboTHI
1012
Jlekuuun (36) KommbroTepHas TEXHHKA, TPOEKTOP

JlaGopatopHble 3aHATHSA

1014/1
(36)

KoMmnbroTepHast TeXHUKA, Ta0OpaTOpHbIe MaKeThbl, 00pa3Iibl aHTEHH U
ycrporicts CBU

U CCMHUHAapPbI

[TpakTnyeckue 3aHATHS

1014/1
(36)

KomnbrorepHas TEXHHKA




