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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

Jucnumnaa «IIpoekTupoBaHrue MUKPOBOJTHOBBIX YCTPONCTBY BKJIIOYACT B ceOs
CJICYIOIINE OCHOBHBIE Pa3/ieibl: peKUMBI Pa0OTHI U coracoBaHue JuHUM nepenaun CBY
nuranas3ona, muoronomocHuku CBY, ocHoBHEIe 0a30BwIe aeMenTsl POC CBY nuama3ona,
XapaKTePUCTUKU aHTCHH, aHTCHHBI B PEXKUME MpUeMa-Tepe/iadu, TMHEHHbIC aHTCHHBI U
AHTEHHBIC PEIICTKH, allepTypHBIC aHTCHHBI, (Pa3MpOBaHHBIC AHTCHHBIC PEIISTKH, METOIbI
U3MEpEeHnil aHTeHH U ycrpoiictB CBY.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3naeT: muHuM nepegaun CBY nuanaszona.
OCcOOEHHOCTH KOHCTPYKITUHN DJIEMEHTOB U y3JI0B
TpakToB CBY. OCHOBHBIE XapaKTEPUCTUKN AaHTEHH.
BubOpartopHsble U mieneBbie aHTeHHBI. JInHelHbIe
QHTEHHBI U pemeTku. M3myyaronme pacKpbIBbl U
[1IK-1 CnnocoGHOCTH CTPOUTH MPOCTENIIINE PELIETKH.
buznyecKre U MaTeMaTUYEeCKUE MOJETH CXEM,  |YMEET: HCIONIb30BaTh MPodeCcCHOHATBHO
KOHCTPYKIUI U TEXHOJIOTMYECKUX MPOIIECCOB  [OPUEHTUPOBAHHBIE CUCTEMbI AaBTOMAaTU3UPOBAHHOTO

AJIEKTPOHHBIX CPEICTB PAIUYHOTO POEKTUPOBAHUS JIJIsl UCCIIE0BAaHUs 0a30BBIX
(YHKIIMOHAJILHOTO HA3HAUCHHUS, A TAKKE Marematuueckux moneneit CBY yctpoiicTB u
HCIIOJIb30BaTh CTaHJAPTHBIE IPOIPAMMHBIE AQHTCHH

CpENCTBAa UX KOMIIBIOTEPHOTO MoeupoBaHus  (MIMeeT mpakTU4eCKUN ONBIT: aHAJIA3A U
[IPOEKTUPOBAHUS MAaTEMATUYECKUX MOZIEIEN
paanodnekTpoHHbIX cpencts CBY nuanaszona
Pa3IMYHOIO HAa3HAYCHMS U oOJacTel MpUMEHEHUS;
WCITOJIB30BaHUS CUCTEM aBTOMATU3UPOBAHHOIO
IPOEKTUPOBAHUS aHTEHH U ycTpoiictB CBY

3HaeT: METOBI HIKCIIEPUMEHTAIbHOIO UCCIIEIOBAHUS
[1K-5 CriocoGHOCTh apryMEHTUPOBAHO BHIOMPATh U |[aHTEHH H ycTpoiicTB CBY; MeTozp! pacueTa u
pean30BbIBaTh HA MPAKTUKE 3 (PEKTUBHYIO 00pabOTKHU pe3yabTaTOB KCIIEPUMEHTAIBHBIX
METOJIMKY SKCIIEPUMEHTAJILHOTO UCCIIEIOBAHUs  [MCCIIe0BaHMM ¢ mpuMeHeHnnem DBM
[IapaMeTPOB U XapaKTEPUCTUK KOHCTPYKIMNA U [YMEET: OCYIIECTBIIATh PACUEThl OCHOBHBIX
TEXHOJIOTMYECKUX IPOLIECCOB IEKTPOHHBIX CPEACTB[XAPAKTEPUCTUK BOJHOBOIHBIX TPAKTOB,
pa3nuYHOro (PyHKIIMOHAIBHOTO Ha3HAYEHUS PE30HATOPOB U AHTEHH; IPOBOIUTH MOZACINPOBAHUE,
TEOPETUUECKOE U KCIIEPUMEHTAIILHOE




WCCIIEIOBAHNE BHOBb Pa3paldaThIBAEMBIX Y3JIOB U
YCTPOWCTB, UCIOIb3YsI COBPEMEHHBIE METO/IbI
AQHaJIM3a U CUHTE3a; BBINIOJIHATh HACTPONKY U
MIPOBEPSATH MPABUIBHOCTD (DYHKIIMOHUPOBAHUS
MAaKETOB U OMBITHBIX 00Pa3I0B PaIOAIEKTPOHHBIX
YCTPOMCTB C UCIIOJIb30BAHUEM COOTBETCTBYIOIIEH
M3MEpPUTETLHON anmaparypbl U CPEJCTB
ABTOMATU3AIMHN SKCTIEPUMEHTATBHBIX
WCCIIEIOBAaHUM, 00ECTIEUnBaTh U JOKYMEHTAIHHO
MOJITBEPKAATh COOTBETCTBUE XaPAKTEPUCTUK
MakeTa ¥ OMBITHOTO 00pa3ia TpeOoBaHUAM
TEXHUYECKOTO 3aJIaHusl; COONI0AATh IpU
MPOEKTUPOBAHUU TPEOOBAHMS CTaHIAPTU3ALINN U
METPOJIOTHUECKOT0 00ecTeueHMs;

meeT npakTU4eCKUM ONBIT: BIAJAEHUS METOJAMU
aHaynu3a u pacyera ycrpoiicts CBY u anTeHH
Pa3JIMYHBIX YACTOTHBIX JIMANIa30HOB; HABBIKAMHU
SKCIIEPUMEHTAJIBHOTO UCCIIEIOBAHNS U aHAIN3a
napaMeTpoB aHTEHHBIX CUCTEM U TpakToB CBY;
METOJIaMH pacyeTa MapaMeTpoB aHTEHH I10
pe3yasraraM 00pabOTKHU SKCIIEPUMEHTAIBHBIX
MCCIIeIOBaHM ¢ mpuMeHeHueM DBM.

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHs MpeANISCTBYOMIUX TACIUTUIHH,
BUJIOB paboT y4eOHOTO MIaHa

[TepeueHb MOCTEMYIONIMX AUCIIATLINH,
BUJIOB paboT

Her

1.®.18 UcnobeiTauud n quargoctuka POC

TpC6OBaHI/I5[ K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU IIaHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTIINH:
Her

4. O0béM 1 BUABI y4eOHOI1 padoThI

OO6mast TpyA0€MKOCTh JUCHUIUIMHBI COCTaBsET 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue mo cemectpam
. Bcero B Hacax
Bun yueonoi padoter 4acoB Howmep cemectpa
6
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexmuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HITN) IPYTHE BHUIIBI
aymuTopHbIX 3aHsaTHil (I13) 16 16
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 69,5 69,5




[ToaroroBka K MpakTUYECKUM 3aHSATUSIM 9,5 9.5
[ToaroroBka K 3K3aMeHy 10 10
N3ydenune qONOJHUTENBHBIX PA31eSIOB TUCIUIIIITUHBL 30 30
[ToaroroBka OT4ETOB 10 JIAOOPATOPHBIM padboTaM 20 20
KoHcynbTanum 1 mpoMexXyTodHas aTTecTalus 10,5 10,5
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - JK3aMEH

5. Conepkanue TUCHMILIIMHBI

O0beM ayTUTOPHBIX 3aHITHH 110
Ne HaumeHnoBanue pa3aenoB IUCHUILIMHbI BHJIaM B Hacax
paznena
Bcero JI 113 JIP
1 BBenenue, TEepMUHOIOTHSI TUCIIUTUIMHBI, OCHOBHBIE ) ) 0 0
MOHSTHS U OTIPENETICHUS
2 |9nementHas 6a3a Texuuku CBU 4 2 2 0
3 |[TaccuBHble ycTpoiictBa CBY 9 4 3 2
4  [Hes3aumusie yctpoiictBa CBY 9 4 3 2
5 |OCHOBHBIE XapaKTEPUCTUKN aHTEHH 4 4 0 0
6  (BuOparopHble U 11eJIeBble aHTEHHBI 9 4 3 2
7 |/InHelHbIE aHTEHHBI U PELIETKH 11 4 3 4
3 M3myyarolue packpbIBbl U PELIETKH, OCHOBHBIE KJIACCHI 10 4 ) 4
anepTypHbIX AHTEHH
9 MeToael n3mMepeHuil xapakrepucTuk ycrpoiicts CBY u 6 4 0 5
aHTEHH
5.1. JIleknun
Ne Ne Kox-
HanmMeHoBaHMe 1M KpaTKoe coJiepkaHue JIEKIIMOHHOTO 3aHSTHS BO
NeKIuu[pas3aena HACOB
1 1 Oco6ernoctr CBY u onTrdeckoro auana3oHoB pajarnoBoH. OCOOEHHOCTH )
npubopoB u yctpoiictB CBY auama3ona u ux Kiaccu(pUKaIus.
Jlunuu nepenaun B paguocucreMax u ycrpoictsax. OCHOBHbIE TapaMeTphl IMHUN
2 2 [mepenaun. OCHOBHBIE TUIIBI JTUHUM Niepenaur. MareMaTudeckast MOAEIb 1
PEryISIpHOM JIMHUY TepeJayn.
CousieHeHHe OTPEe3KOB JUHUHN nepenaun. Bo3Oyx1eHre 31eKTpOMarHUTHBIX BOJIH B
3 2 |muHMAX nepenadu. YCTpONCTBA, MpeAHa3HaYeHHbIE TS YIIpaBlIeHus nepegaBaeMoit| 1
MoIHOCThI0. DazoBpamarenu. I[lonsgpusanmoHHbIE yCTPONCTBA.
4 3 HarpaBieHHbIe OTBETBUTENN HA CBA3AHHBIX JIMHUAX Nepenadun. MoCTOBbIE CXEMBbI )
CBU. IIpumeHeHne HaNpaBJICHHBIX OTBETBUTENIEH U MOCTOB.
[[InpokoIonocHOE cornacoBaHure Harpy3ok. Ilepexoas! 1yt IUpPOKOIOI0CHOTO
5 3 |cormacoBaHUs aKTMBHBIX Harpy3ok. YeObIIeBCKass 1 MaKCUMAJIBHO TIJIOCKAsT 2
4aCTOTHAsl XapaKTEPUCTUKU. [ 1aBHBIN SKCIIOHEHIIMAJIBHBIN NIEPEXOL.
6 4 Heszaumuslie ycTpoiictBa CBY. O6nacTh nprMeHeHHs HEB3aUMHBIX YCTPOUCTB. 7
CgoiictBa ¢epputoB B quanazone CBY.
7 4 PacripocTpaHeHHe 21EKTPOMarHuTHBIX BOJIH B HEOTPAaHUUEHHOM (peppUTOBOi )
cpene. Deppurtosbie BeHTHIIN.DepputoBsle dazoppararenu. LupkynsTopsl.
OcHOBHBIE XapaKTepUCTUKU aHTeHH. Ha3HaueHue u kinaccudukanus aHTeHH.
CrpykTypHas cxema aHTeHHBI. PacueT noneit uznyuaronieit cuctemsl (UC) B
8 5 |manmpHEH, IPOMEXYTOYHOW U ONMKHEH 30HaX. BekTopHas KOMITJIEKCHAS 2
rarpaMMa HarpaBJIeHHOCTH aHTeHH. Koo uumeHT HanpaBiIeHHOTO 1eHCTBHS
(KH/I), mupuna ny4ya u ypoBeHb 00K0oBbIX JieniecTkoB (YBJI). 3aBucumocts KHJI




ot mupuHsl Jy4a u YBJI. Pabovas monoca gacTot u npeaesbHas MOIIHOCTb
AQHTCHHBI.

[lepenaroniast aHTEHHA KaK YETBIPEXIIOIIFOCHUK. AHTEHHBI B PEXKUME
paavonprueMa. JKBUBAJIEHTHAs cXeMa PUEMHON aHTEHHBI. [[puHIUI B3aUMHOCTH.
[lonsipr3animoHHBIE COOTHOLIEHUS IPH paguonprueMe. MOIHOCTh B HArpy3Ke
NpueMHON aHTeHHBI. D QeKkTrBHas noBepXxHOCThb. [IlymoBas Temneparypa
[IPUEMHOMN AaHTEHHBI.

10

BubpaTtopHbie 1 11eeBble aHTEeHHBI. DIEKTpUUYeCcKuil BuOparop. Pacnipenenenne
TOKa Y 3apsifa. [{uarpamma HarpaBIeHHOCTH, conpoTHBieHue uanydenus u KH/|
BHOparopa. /lnarpamMmma HarpaBI€eHHOCTH CUMMETPUYHOIO TOHKOTO BUOpaTopa.
BxogHOe cOnpoTUBICHUE U COMPOTUBIIEHUE U3ITyueHHsl BUOpatopa. JleiicTByromas
mHa u KHJI BuOparopa. [1one usnydenust cucteMbl OTMHAKOBBIX BUOPATOPOB.
Teopema nepeMHoXeHus. BzaumMHoe BiusiHUE TUHEHHBIX BUOPATOPOB.

11

MeTton HaBomuMbIX DJIC. KoHCTpyKIMu BUOPATOPHBIX U IIEIEBBIX aHTEHH.
CornacoBanue u cumMeTpupoBanue. CUMMETPUYHBIN MarHUTHBIN BUOpATOD.
[[{eneBbIe aHTEHHBI B TUIOCKOM OECKOHEYHOM JKpaHe.

12

JIvHeiiHbIe aHTEHHBI U peleTKH. JIMHEHHbIE N3TyJYaronue cucTemMsl. MaeanbHbii
NIMHENHBIN u3aydarens. MHoxuTens HanpasiaeHHocTtyd U1 KH/I naeansHOro
TMHeHOro u3nyvarens. BiusHue aMmutyaHo- (pa3zoBoro pacrpeneaeHus Ha
[apaMeTpsbl JINHEMHON aHTEHHBI.

13

JIuneiinas antenHas peuerka (JIAP). AHanu3 MHOXUTENS HAPaBIEHHOCTH
paBHOMepHOU JIAP. CriocoObI moiaBieHrs MoOOYHBIX TIIaBHBIX MakcuMyMoB. KH /[
JIAP. Bxoanas moutHocTs 1 ko3 duiment ycunenus JIAP. Antenns! 6erymieit
BOJIHBL. BOITHOBOJTHO-11I€/IEBbIE AHTEHHBIE PEIIETKH

14

W3nygaronue pacKpbIBbl U pemieTku. O MpUMEHEHUH T€OPEMBI DKBUBAJICHTHOCTH
K pacueTy aHTeHH ¢ IIockuM packpeiBoM. KHJI u addekTrBHAsS MOBEPXHOCTH
MJI0CKO-TO CUH(A3HOTO pacKpbiBa. MHOXKHUTENb HAPABICHHOCTH TJIOCKOTO
[PSIMOYTOJIBHOTO M KPYIJIOTO PacKpbIBOB. METO/1 SKBUBAJIEHTHOIO JIMHEUHOTO
n3nmydaresnss. CkaHUPOBaHHE JTyda B INIOCKOM packpbiBe. [1mockue OAP.
Pa3merienue u3mydaresiei mo packpbiBy M YCIOBUS OTCYTCTBUS TOOOYHBIX
[JTABHBIX MAaKCUMYMOB. J{uckpeTHOe (pazupoBaHre CKaHUPYIOIIMX aHTEHHBIX
pemeTok. CBsA3b XapaKTEPUCTUKH HAMPABIEHHOCTU OJHOTO U3JIy4aTelsi pEIETKH C
[PacCONIACOBAHMEM BXOJIOB NIEMEHTOB IPY CKAHUPOBAHUU.

15

ATnepTypHbIE aHTE€HHBI. PyniopHble aHTEHHBI. JINH30BbIe aHTEHHBI. 3€pKajbHbIE
napabosnnyeckue aHTeHHbl. O0IydaTesn 3epKajJbHbIX aHTEHH

16

AHTeHHbIe pemeTkd. Crioco0bl CKAHUPOBAHUS U 331a4M, PEIIaeMble C TIOMOIIBIO
AQHTEHHBIX pemeTok. @a3upoBannble aHTeHHBIE perieTku (PAP). Yipasnenue ¢a-
3UPOBAaHUEM CKaHUPYIOINX aHTeHHBIX penieTok. [Inockue ®AP. Pazmemenne
U3JTydaresieil o pacKpbIBY U YCIOBHS OTCYTCBHSI TOOOYHBIX TTIABHBIX JICTIECTKOB.
Bp100p 11ara pemeTky ¢ HarpaBJIeHHBIMH JI€MEHTaMU. MHOI0Ty4eBble AaHTCHHbIE
pemeTku. {narpammoo6pasytomiue cxembl. Matpuiisl batnepa u biacca.
AHTEHHBIE PELIETKH C YaCTOTHBIM CKAHUPOBAHHEM.

17

MeTtoael n3mepenus xapakrepuctuk ycrpoiicts CBY u antenH. U3mepurensHoe
oOopynoBanue nuanasona CBY. M3MepeHue 31eMeHTOB MaTpHIIbl pacCestHUs
MHoromnotocHukoB CBY. PedexTomeTpbl, maHOpaMHbIE H3MEPUTEIH.

18

OcoOenHoctu n3mepenus JJH npoTsokeHHBIX aHTEHH, U3MEpEeHUs B OJIMKHEH 30He.
M3mepenne KHJI u ko3 dunimenra ycunenns aHTeHH.

5.2. llpakTHyecKne 3aHATUS, CEMUHAPBI

Ne
3aHATHSA

Ne

paznena

HanmenoBanue unmu KpaTKoC COACPIKAHUC MTPAKTUYCCKOIO 3aHATUA, CCMUHAapa

Koi-
BO
4acoB

2

PexrMBbl JIMHMI Iepeadn, Y3KOIOJO0CHOE COIIACOBAHUE JIMHUI NepeadH ¢




MOMOIIBIO YE€TBEPTHBOJIHOBOTO TpaHC(hOopMaTOpa U MapajieIbHOW MPOBOAUMOCTH
) 3 Mmuoronomocaukn CBY. MarpuuHoe onucaHie MHOTOIOIFOCHUKOB, CBS3b MEXIY 3
MaTpULaMU
3 4 Ounsrpel CBY 1 IMpOKOTIOIOCHBIE COTTIACYIOIINE YCTPOCTBA. MakcuMaIbHO 3
[JIOCKKE M YeObIIIEBCKUE YACTOTHBIE XapaKTePUCTUKH
4 6 CornnacoBaHue U CUMMETPUPOBaHUE BUOPATOPHBIX aHTEHH. CBsI3aHHbIE 3
BUOPATOPHI
5 7 JIvHeliHble aHTEHHBIE pelIeTKU. BiusHue aMumTy1H0-(ha30BOro pacripeieieHus 3
Ha MHOYKUTEIIb HAIIPABJICHHOCTH
6 2 OcCHOBHBIE KJIacChl anepTypPHbIX aHTEeHH. [IpUHIUIBI TPOEKTUPOBAHUS TUIOCKHUX )
(ha3upoBaHHBIX AHTEHHBIX PEIIETOK
5.3. JIaboparopHbie padoThI
No Ne " Koa-
sansuspasiena HanmeHoBaHMe WITH KpaTKOe coziepkaHue J1adopaTtopHON paboThI BO
4acoB
1 3 VccrienoBaHue 4YaCTOTHBIX XapaKTEPUCTUK THOPUIHBIX COETMHEHUHN U )
MHoromnonocHukos CBY
5 4 VccrienoBaHMe YaCTOTHBIX XapaKTEPUCTHUK MTOJIOCHO-TIPOITYCKAIOLINX (PUIIBTPOB C )
MaKCHUMaJIbHO-TUIOCKOM 1 4eOblmeBckoil xapakrepuctukoi. Cruntrepsr CBY
3 6  |Csi3aHHBIE BUOPATOPHI 2
4 7  |MccnenoBaHue NoaspU3allMOHHBIX XapakTepucTuk anteHH CBY 4
5 8  |MccnenoBaHne XapaKTEpUCTHUK 3epKaIbHBIX MapaboMueCcKX aHTEHH 4
6 9  |MccnenoBanue BOJIHOBOAHBIX HEOTHOPOJHOCTEN 2
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonnenne CPC
Cnucok JTepaTypsl (C yKa3aHHEM Kon-
[Monsux CPC pasenos, raB, cTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc qacoB
[lonroToBKa K MPakTUYECKUM 3aHATUSAM lib.susu.ru 6 9,5
[ToaroroBka K K3aMeHY lib.susu.ru 6 10
f;g;{;ﬁl;; If;HOHHI/ITCJII)HHX paszznenon lib.SUSUIu 6 30
pHa%ng;);;BKa OTYETOB IO Ja00pPaTOPHBIM ib.SUSLIU 6 20

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lono’keHrEM 0 OaNITbHO-PEHTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIIFHOCTH 00YyYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

No
KM

Ce-
MecCTp

Haszpanue Yun-
Bun Makc.
KOHTpOJIbHOTO|Bec [Topsimok HauucaeHus: 6aIIOB ThIBA-
KOHTPOJIS Oa1
MEPOIPUATHS eTcs B




ITA

Texymui
KOHTPOJIb

KM1

15

MaxkcuMaJIbHBIH 0aliI HAYHUCIIAETCS 3a
CIAaHHBINA O€3 3aMeYaHuii OTYET B
YCTaHOBJICHHBIE CPOKH, YKa3aHHbBIE B JINYHOM
KaOWHETEe CTYJCHTA;

3a ONo3/IaHne Ha 7 qHeH HauucaseTcs 12
0aioB; 14 nuell - 9 6annos; nocie 15 quei
OTYET He MPUHUMAaETCs, Hauucisercs ()
OatoB. [l momycka K 9K3aMeHy OT4eT 0e3
HAYUCJICHHBIX 0aJJIOB 0053aTeNIbHO TOIKCH
OBITH TIPEAOCTABJICH HE MMO3/IHEE 7 JTHEH 110
PK3aMCHA.

ODK3aMCH

Texymuit
KOHTPOJIb

KM2

15

MaxkcuMaJIbHBIH 0aliT HAYHUCIAETCS 3a
CIAHHBINA Oe3 3aMeYaHuii OTUET B
YCTaHOBJICHHBIE CPOKH, YKa3aHHbBIE B JINYHOM
KaOMHETE CTYICHTA;

3a ONo3/IaHne Ha 7 qHew HauucaseTcs 12
oaiutoB; 14 nuei - 9 6amos; nocie 15 gueit
OTYET He MPUHUMaeTCs, Hauucsercs ()
6atoB. [l momycka K 9K3aMeHy OT4eT 0e3
HAYKCIIEHHBIX 0aJIJIOB 0043aTeNIbHO JOJDKEH
OBITH MPEAOCTABJICH HE MO3/IHEE 7 JTHEH 110
PK3aMCHa.

OK3aMCH|

Texymmii
KOHTPOJIb

KM3

15

MaxkcHUMaJIbHBIN OaJlT HAYUCIIETCS 3a
CIAHHBINA Oe3 3aMeUaHuii OTUET B
YCTAHOBJICHHBIC CPOKH, YKa3aHHBIE B TUIHOM
KaOWHETE CTYICHTA,

3a OIo3JaHue Ha 7 qHEH HauucisieTcd 12
OanoB; 14 nueit - 9 6amnos; mocie 15 nHei
OTYEeT HE IPUHUMAETCs, Hauucsercs 0
OaoB. [y JoImycKa K 9K3aMeHy OT4eT 0e3
HAYUCJICHHBIX 0aJJIOB 0053aTEIbHO TOIKCH
OBITH MTPEOCTABJICH HE Mo3/1Hee 7 JTHEH 110
PK3aMCHa.

OK3aMCH|

Texymmii
KOHTPOJIb

KM4

15

MaxcuMaJIbHBIN 0aJIJT HAYHCIIASTCS 3a
CIAaHHBINA O€3 3aMeUaHuil OTUET B
YCTaHOBJICHHBIE CPOKH, YKAa3aHHBIC B THIHOM
KaOWHETE CTYICHTA,

3a OI03JaHue Ha 7 qHEH HauucisieTrcd 12
OamnoB; 14 gueit - 9 6amios; nocae 15 nHei
OTUYEeT HE IPUHUMAETCs, Hauucsercs 0
OamoB. [l JoImycka K 9K3aMeHy oT4eT 0e3
HA4YKCIIEHHBIX 0aJIJIOB 0043aTENIbHO JOJDKEH
OBITH MTPEIOCTABJICH HE Mo3/1Hee 7 IHEeH 110
K3aMeHa.

OK3aMCH|

ITpome-
51 6 JKYTOUHAas
aTTeCTaIHsI

DK3aMeH

3a IMOJIHOE BEITIOJIHCHUE 3agaHusd

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

He mpenycmoTtpenbt

6.3. Ilaciopt ¢oHIa OLIEHOYHBIX CPEACTB



KommereHn

Pesynbrarsl 00yueHus

[1K-1

3HaeT: uaNK niepenadn CBY nuamazona. OcoOeHHOCTH KOHCTPYKIIUNA AJIEMEHTOB
1 y310B TpakToB CBY. OCHOBHBIE XapaKTepHCTUKU aHTeHH. BubpaTopHbie n
[IeJIeBbIC AaHTCHHBI. JINHEIHbIE aHTEHHBI U peleTky. M3nyyaronye pacKpbIBbl U
PEIIETKH.

[1K-1

'YMeeT: Cob30BaTh MPOpECCHOHAIBHO OPUEHTUPOBAHHBIE CUCTEMBI
aBTOMaTHU3HPOBAHHOTO MPOEKTUPOBAHUS JJIsl UCCIIEIOBAHUS 0a30BBIX
Maremarndeckux Mozesneit CBY ycTpolicTB 1 aHTEHH

[1K-1

MMeeT npakTUYECKUI ONbIT: aHAJIN3a U IPOEKTUPOBAHUS MAaTEMaTHYECKUX
Mojieniel panoaIeKTpoHHbIX cpeactB CBY auama3oHa pa3inyHOTO Ha3HAYCHUS U
oOJsiacTeil MpUMEHEeHUS; UCTIOJIb30BaHHsI CUCTEM aBTOMAaTHU3UPOBAHHOTO
[IPOEKTUPOBAHUS aHTEHH U ycTpoiictB CBY

[1K-5

3HaeT: METO/bl IKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHUS aHTEHH U ycTpoiicts CBY;
METO/Ibl pacyeTa U 00paboTKH Pe3ysIbTaTOB IKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUH C
npuMeHeHneM OBM

[1K-5

'YMeeT: OCyIIECTBIIATh PACUEThl OCHOBHBIX XapaKTEPUCTUK BOJTHOBOJIHBIX TPAKTOB,
[PE30HATOPOB M AaHTEHH; IPOBOAUTH MOJAEIUPOBAHNE, TEOPETUUECKOE U
HKCTIEPUMEHTAIBHOE UCCIIEJOBAaHNE BHOBD pa3padaThIBAEMbIX Y3JI0B U yCTPOUCTB,
WCIIOJIb3Ysl COBPEMEHHBIE METObI aHAIIN3a U CUHTE3a; BBIIIOJIHATh HACTPOUKY U
MPOBEPATH MPaBUILHOCTD (DYHKIIMOHUPOBAHHS MAKETOB M OTBITHBIX 00Pa3IIoB
PagNO3IEKTPOHHBIX YCTPONCTB € UCIIOJIB30BAHUEM COOTBETCTBYIOIIEH
M3MEPUTENBHOM anmnaparypsl U CpEeICTB aBTOMATU3ALUN HKCIIEPUMEHTAIbHBIX
WCCIIeIOBAHUM, 00ECTIeUnBaTh U JOKYMEHTAJIbHO MOATBEPKIATh COOTBETCTBUE
XapaKTePUCTUK MAKeTa U OMBITHOTO 00pasia TpeOOBaHUSIM TEXHUYECKOTO
3alaHus; COONMIOAATh MPU MPOEKTUPOBAHUM TPEOOBAaHUS CTaHIAPTU3AINH U
METPOJIOTHUECKOTO 00€CIICUeHNS;

[1K-5

MeeT NpakTUYECKUH OMBIT: BIAJCHUSA METOJaMHU aHAJIM3a U pacdyeTa yCTPOMUCTB
CBY 1 aHTeHH pa3INYHBIX YaCTOTHBIX JUANIa30HOB; HABBIKAMH
DKCIIEPUMEHTAIILHOTO UCCIIEI0BAHU U aHAIN3A IApaMETPOB aHTEHHBIX CUCTEM U
TpakToB CBY; MeTonamu pacueTa mapameTpoB aHTEHH 110 pe3yJibTaraM 00paboTKu
HKCIIEPUMEHTAJIbHBIX MCCIEN0BAaHUN ¢ TpuMeHeHrneM DBM.

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
I[MPUIIOKCHUAX.

7. YueOHO-MeToAMYeCcKOe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHasn y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIIUA

@) 0CHOBHas

aumepamypa.

1. Cazonos, I. M. Aatennsl u yctpoiictBa CBY [Tekct] yueb. niis By30oB
no cnen."Paguorexnuka" JI. M. Ca3oHoB. - M.: Beicmas mikoina, 1988. - 432 ¢. ui.

0) OononHumMeNbHASL IUMepPamypa:

1. Bonbman, B. W. Texuuueckas aieKkTpoauHaMuka Yae0. s

ANEeKTpOoTeXH. UH-TOB cBsi3u [lox pen. I. 3. AiizenbOepra. - M.: Cs3zb, 1971. - 487 c.

nJI.

2.  Hedenos, E. . Texuuueckas snekrpoguHamuka [ TekcT] yueo.

noco6ue aist By3oB E. U. Hedenos. - M.: Akagemus, 2008. - 409, [1] c. wi. 22 cm.

8) omeyecmaenHbvle U 3apydedcHble HCYPHAILL N0 OUCYUNIUHE, UMelowuecs 8 bubruomexe:
He nipenycmoTpensl




2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

1. Tomun, I'T. Yerpoiictea CBY u anteHHsl. YacTph 2. AHTEHHBI.
[DnexkTpoHHbIid pecypc]| — OnekTpoH. 1adH. — M. : TYCVYP, 2012. — 159 ¢. —
Pexxum noctyma: http://e.lanbook.com/book/4952 — 3armn. ¢ sxpana.

U3 HUX: y4ebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:

1. Tomwun, Il YcTpoiictBa CBY u anTeHHbl. YacTh 2. AHTEHHBL.
[DnekTpoHHbIN pecypc| — DnekTpoH. 1adn. — M. : TYCVYP, 2012. — 159 c. —
Pexxum nocrtyma: http://e.lanbook.com/book/4952 — 3arin. ¢ skpana.

DJIeKTPOHHAsI Y4eOHO-MeTOoAnYeCKAasl IOKYMeHTaI[Us

No

Bun
JUTEpPaTypbl

HanmenoBanue

pecypca B
AIIEKTPOHHOH opme

bubnuorpaduyeckoe onucanue

MeTtoauuecKkue mocooust

1 CaMOCTOATEILHON
paboTHI CTyICHTA

DJIEKTPOHHO-
OnOIMoTEeUHAS
crcTeMa
n3garenscTBa JIaHb

[ommn, I'T". Yerpoiictea CBY n anTenssl. Yacts 2.
AHTEHHBI. [ DNIEKTPOHHBIN pecypc| — DIEKTPOH. JIaH.
— M. : TYCVYP, 2012. — 159 c. — Pexum nocryna:
http://e.lanbook.com/book/4952 — 3aru. ¢ ’3kpaHna.

MeToauuecKkue rmocoous

JJIA IIPCIioaaBaTeia

DIEKTPOHHO-
OHOIHOTEUHAS
cucreMa
u3nareiabcTBa JIaHb

ounH, [.I. YerpoiictBa CBY u anTenHsl. YacTs 2.
AHTEHHBI. [ DIIEKTPOHHBIN pecypc]| — DIIEKTPOH. JaH.
— M. : TYCVYP, 2012. — 159 ¢. — Pexxum nocryna:

http://e.lanbook.com/book/4952 — 3aru. ¢ skpaHa.

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO O0ECIICUEHMS:

Her

[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHne Q1 CIUTTHHbI

He npenycmorpeno




