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1 OBBEKT, LHEJIb U 3ATAYX OCBOEHUSA JUCHUIIJINHBI

Henvio u3yuenusn Oucuyunaunwvt aensemcsa GOPMUPOBAHHE Y  CTYACHTOB
npoeCCHOHANBHBIX KOMIIETCHIIMA B 00JAacTH MPOEKTUPOBAHMU U  IKCIUTyaTalluu
COBPEMEHHBIX aHTEHHBIX CUCTEM; MPEJCTABICHUI 00 MCIOJIb3yEeMbIX B PaJHOTEXHUUECKUX
CHUCTEMax aHTEHHaX, MPEIbSIBISIEMbIX K HUM TEXHHYECKUM TpeOOBaHMSAX, 00 yCTpoiCTBax

CBY, meTonax aHann3a XapaKTepUCTUK U TPOEKTUPOBAHUS AHTEHH.

B pe3yabTraTe ndyyeHust yaeOHOM AU CHUIIMHBI CTYIEHT JT0JIKEH:

3uamo:

— OCHOBHBI€ TUIIBI AaHTEHHBIX CUCTEM U 00JIACTU UX MPUMECHEHUS;

— OCHOBHBIE ITAPAMETPHI COBPEMEHHBIX AaHTEHHBIX CUCTEM;

— (Qusnyeckue ¥ MaTEeMaTHYECKHME MOJEIW M METOJbl MOJEIMPOBAHUS CHUTHAJIOB,
MPOLECCOB M SIBJICHUM, JIEKAIIUX B OCHOBE MPUHIUIIOB JCHUCTBUS PATUOTEXHUYECKHUX
YCTPOMCTB U aHTEHHBIX CHCTEM;

— MPUHIUIIBI  TPOBEJCHHSI  aHalu3a  TOJHOIEHHOCTH ®  3((exTUuBHOCTH
AKCIEPUMEHTAIbHBIX UCCIEAOBAaHUN, MOATOTOBKHA TEXHUYECKHUX 3aJJaHUM HA COBPEMEHHbBIE
PaINOTEXHUUYECKUE CUCTEMbI U KOMILIEKCHI;

— COBPEMEHHBIE TEXHOJIOTMYECKHE IMPOLECCHl IPOU3BOACTBA PAAUOTEXHUUYECKUX
YCTPOUCTB, MPUOOPOB, CUCTEM U KOMIIJIEKCOB,;

— TpeOOBaHUS TEXHOJOTMYECKOW W  HOPMATHUBHOM  JIOKYMEHTallMd  HOBBIX
TEXHOJOTHYECKUX MPOLIECCOB BBIMYCKA PAUOTEXHUYECKUX CUCTEM U KOMILIEKCOB;

— MPUHIUIB BBIPAOOTKH PEKOMEHAAIMA 10 KOPPEKTUPOBKE U ONTUMU3AIUU
MMApaMETPOB U PEKUMOB TEXHOJOTMUYECKHUX OINEpPALMA M TEXHOJOTMYECKUX IPOLECCOB
MIPOM3BOJICTBA PAIUOTEXHUUECKUX YCTPOMCTB, MPUOOPOB, CUCTEM U KOMILIEKCOB,

Ymemo:

— (dopMmynupoBaTh U pemiaTh 3aJadyM, HCMOJIb30BaTh MAaTEMAaTUYECKUN ammapaTr u
YUCIICHHBIE METOABl ISl aHalii3a, CHUHTE3a M MOJICIUPOBAHUS PATUOTEXHUYECKHUX
YCTPOWCTB Y AHTEHHBIX CUCTEM,;

— TOJTrOTaBJIMBATh HAYYHBIC MYOIMKAIIMN HA OCHOBE PE3yJbTAaTOB UCCIICIOBAHUM;

— paspabarbiBaTh  PaJAMOTEXHUYECKHE  YCTPONCTBA, NPUOOPBI, CHUCTEMBl U
KOMILJIEKCHI;

— MOPOBOAUTH aHAIMW3 W BBHIOOP NEPCHEKTUBHBIX MATEPUATIOB, TEXHOJOTHMUECKUX
MPOLIECCOB M 000PYI0BaHUs AJisl IPOU3BOACTBA PAAUOTEXHUUECKUX YCTPOMCTB, MPHUOOPOB,
CHUCTEM U KOMIUIEKCOB;

— NPOEKTUPOBATH TEXHOJOTHMYECKUE MPOLECCH MPOU3BOACTBA PAAUOTEXHUUECKUX
YCTPOMCTB, MPUOOPOB, CHCTEM U KOMIIJICKCOB,;

— AHAJIM3UPOBATh XAPAKTEPUCTUKHU PATUOTEXHUYECKHX H3JAEIIUA U MPOLECCOB UX

W3TOTOBIICHUS,



Bnaoemuw:

— MaTeMaTUYECKHM aIapaToM JUIsl PEUICHUS 3a/1ad TCOPETHUSCKOW M MPHUKJIaTHON
PaJIMOTEXHUKH, METOJAMH HCCIICIOBAaHUS U MOJICITUPOBAHUS 00BEKTOB PAIMOTEXHUKH,

— HaBBIKAMH TIOJIFOTOBKH 3asBOK Ha H300PETCHHUS,

— HaBBIKAMH DPa3pabOTKH TEXHOJOTHU MOHTaKa M COOPKH PaTUOTCXHUYECKHX
YCTPOMCTB, MPUOOPOB, CUCTEM U KOMIIJIEKCOB,;

— HaBBIKAMH IPOCKTUPOBAHUS aHTCHHBIX CUCTEM;

— HaBBIKAMH WCTIOJb30BAHUS aBTOMATU3MPOBAHHBIX CHUCTEM TEXHOJOTHUYECKON

IIOATOTOBKH ITPOU3BOACTBA.

Ilepeuucnennvie mpebosanuss HANpagieHvl HA  GOPMUPOBAHUE  CIEOVIOWUX
KoMnemeHyutl U 8U008 NPOPeCcCUOHATLHOU 0esTMeTbHOCMIL:

— HK-2. CiocobeH BBITIOTHATH MOJEIMPOBaHNE OOBEKTOB M MPOIECCOB C IENBIO
aHaiM3a Y ONTUMHU3AIMK WX TMapaMeTpOB C HCIOJIb30BAHUEM HMMEIOIINXCS CPEJCTB
WCCIICIOBAaHUH, BKITFOUAsT CTAHIAPTHBIC MTAKEThl TPUKIIATHBIX TPOTPAMM;

— IIK-5. CnocobeH K COCTaBIIGHHIO O030pOB U OTYETOB IO pe3yjbTaTam
MIPOBOAMMBIX UCCIICIOBAHUM, TOATOTOBKE HAYYHBIX MyOJUKAIIMIA U 3aIBOK Ha H300PETCHHSI,
pa3paboTKe peKOMEHAAINI 110 MPAKTHUYECKOMY MCIIOJIb30BaHUIO MOTYYSHHBIX PE3YyIbTaTOB;

— IIK-8. CnocobeH mnpoeKkTUpoBaTh pPAJAMOTEXHUUYECKHE YCTPOMCTBA, MPHOOPHI,
CHUCTEMBI U KOMILJIEKCHI C YU€TOM 3aJJaHHBIX TPeOOBaHUIA;

— IIK-10. Criocoben pa3pabaThiBaTh TEXHUUYECKHE 3aJaHUS HAa TPOSKTUPOBAHHUE
TEXHOJOTUYECKUX MPOIIECCOB;

— IIK-11. CiocobeH mpUMEHSATh METOAbl MPOCKTUPOBAHUSI TEXHOJOTHUECKUX
MPOIECCOB C  HCIOJb30BAHUEM AaBTOMATU3UPOBAHHBIX CHUCTEM  TEXHOJOTHYECKOU
MIOJITOTOBKH ITPOU3BO/ICTBA;

— HMK-13. CriocobeH obecrieunBaTh TEXHOJOTHYHOCTh W3JCITUH W TIPOIECCOB HX

H3TOTOBJICHU:, OICHUBATh DKOHOMHNYCCKYIO 3(1)(1)GKTI/IBHOCTI> TEXHOJOTHYCCKUX IMPOLECCOB.

2 MECTO JUCHHUIIJINHBI B OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMME

JIMCIMIUIMHA OTHOCUTCS K YacTd, (popMupyeMoll ydacTHUKaMHU OOpa30BaTEIbHbIX
otHomeHuit, bioka 1 «/lucuunnuuel (Moaynu)» ydyeOHOro miaHa. basupyeTcss Ha 3HaHUSX,
YMEHUSAX U HaBBIKOB, KOTOPbIE CTYAEHT NpUOOpes IpHU OCBOEHUH AUCLUIUIMH OakanaBpuaTa
(cmenuanuTeTa) MO HAMPABICHHUIO MOJTOTOBKM B pamkax ykpymHeHHO# rpynmnsl 11.00.00
ONEKTPOHMKA, pAAMOTEXHUKA W CHUCTEMBI CBS3W. J3HAHUSA, YMEHHS M HaBBIKH,
npuOOpEeTeHHbIE TMPH OCBOCHWU JAaHHOW AMCLUHUIUIMHBI, PEATU3YIOTCS CTYIEHTOM MpU

MMPOXOKACHUU ITPAKTUK, FOC}’I[apCTBeHHOI‘/JI HWTOrOBOM aTTECTAIlMU.
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3 CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHBI

3.1 PacnpenesieHne yueOHBIX 4aCOB M0 TeMaM JUCHUIJIMHBI U BUAM 3aHATHI

KonngecTBo yacos
Ne HanmenoBanue tem
TEMBI (conmepxaTeTbHBIX MOIYJICH) Bcero B Towm rmeze
P 4 Jlexuuu| Ilpakr. | Jlabop.| CP
XapakTepuCTUKH U TapaMeTpbl aHTEHHBIX
1| APAKIep pavietp 20 4 6 10
CUCTEM
2 | YopaBieHue AuarpaMMoi HarpaBIeHHOCTH 18 4 0 14
3 | 3epkaibHbIC aHTEHHBI 20 4 6 10
4 | AHTEHHbIE PELIETKU 18 4 0 14
5 | CBepXIUPOKOIIOJOCHBIE aHTEHHBI 18 4 6
6 | CuHTe3UpOBAHHBIC AHTCHHBIC CHCTEMBI 18 4 6
Knaccuueckne u BapHallMOHHBIE METOJIbI
7 priatt Sl 2 6 10
pelIeHus 3a/1a4 CHHTe3a aHTEHHBI
MeTto b1 MaTEMaTHYECKOTO
8 |mporpammupoBaHus B 3ajadax cuHTe3a| 18 2 4 12
aQHTEHHBI
DneKTpoMarHuTHasI COBMECTHUMOCTD
9 P 16 2 0 14
AHTCHHBIX CUCTEM
10 | Ckanupymroue aHTEHHbIE CUCTEMBI 16 4 0 12
NunuBuayansHOE 3a1aHKE 0 0
KypcoBoii mpoekt 0 0
Hroro o Bugam 3aHsITHI 180 34 0 34 112
KounTtpoan 36
UTOro 216
3.2 Jlekuun

Tema 1. XapakTepUCTUKU U MAPAMETPbI aHTEHHBIX CUCTEM
Conepxxanue Temsl 1:

[Tonsipu3alOHHBIE XapaKTepUCTUKU aHTeHH. YcrpoiictBa CBY nns ynmpaBiieHus
MOJISIPU3AMOHHBIMU XapaKTepUCTUKaMU. ['eoMeTpruueckasl ONTHUKA 3€pKaIbHBIX AHTEHH U
BOJIHOBO/JIOB.

Jlutepatypa k Teme 1: [1, 2].

Tema 2. YripaBieHne quarpaMMoi HalipaBJIC€HHOCTH

ConepxkaHue TeMBI 2:

Mertoapl ynpaBieHHs AuarpaMMoi HampaBiIeHHOCTH. (COBPEMEHHBIE CHUCTEMBI
yIPABJICHUS JUArPaMMON HAPaBICHHOCTH.
Jluteparypa k Teme 2: [1, 2].

Tema 3. 3epKajibHbIE aHTECHHBI

ConepxkaHue TEMBI 3:
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OO6nacTy mpUMEHEHHUsI 3€pPKaIbHBIX AHTEHH, OCHOBHBIE TPeOOBaHUS K HUM. MeTObI
pacyéra XapaKTEpUCTUK H3JIYYEHHUs 3€pKaJbHbIX AHTEHH. MHOroIy4eBblE€ 3€pKajbHbIE
AHTEHHBI.

Jlutepatypa k Teme 3: [1, 2].

Tema 4. AHTEHHbBIE PEUIETKH

Conepxkauue TeMbl 4:

dopMHpOBaHHS JUHArpaMMbl HANpPaBICHHOCTH AaHTEHHOW pemeTkd. I[Ipumepsl
KOHCTPYKIIUH PaIUOTOKAIMOHHBIX AHTEHHBIX PEIICTOK.
Jluteparypa k Teme 4: [1, 2].

Tema 5. CBepXIIUPOKOIOJIOCHBIE AaHTEHHbI
ConepkaHue TEMBI D:

OnpeneneHusi MOHIATHI CBEPXIIMPOKONOIOCHBIX M CBEPXKOPOTKUX HMITYJIbCHBIX
curHaioB. OnpeAeneHus] MOHATUS W XapaKTEPUCTUK CBEPXIITUPOKOINOIOCHBIX aHTEHH U
o0rnacTeil X MPUMEHUMOCTH.

Jlutepatypa k Teme 5: [1, 2].

Tema 6. CuHTE3UPOBAHHBIC AHTCHHBIC CHCTEMBI
ConepkaHue TeMEI 6:

CHHTC?;HpOB&HHBIC AHTCHHBIC CHCTEMBl. AHTCHHBIC CHCTEMBI JICTAaTCIbHBIX
alapaTtoB. MOHOI/IMHyHBCHLIe AHTCHHBIC CUCTCMBI.

Jluteparypa k Teme 6: [1, 2].

Tema 7. Kitaccuueckuie ¥ BapHaIllMOHHBIC METOIbI PEIICHHUS 3a/1a4 CHHTE3a aHTCHHBI
ConepxkaHue TeMbl 7:

Knaccuueckue MCTOABI PCIICHUA 3aJa4 CHMHTE3a aHTCHHEIL. BapI/IaI_[I/IOHHBIG METOJABbI
pemicHuA 3a/ila4 CUHTC3a aHTCHH 110 aMHHHTyHHOﬁ AuarpamMmme.

Jlutepatypa k Teme 7: [1, 2].

Tema &8 Metoapl MaTEeMaTUYECKOTO NPOrPAMMHUPOBAHUS B 3a/Jadyax CHUHTE3a
AQHTEHHBI

CopaepxaHue TEMBI 8.

MeTO,Z[LI MATEMAaTHUYCCKOTO IMPOrpaMMUpPOBaHUs B 3ajladaX CHHTC3da AHTCHHBI.

CpenctBa aBTOMAaTU3AIMU MPOSKTUPOBAHUS MPU Pa3pabOTKE aHTEHHBIX YCTPOUCTB.

Jlutepatypa k Teme 8: [1, 2].

Tema 9. DneKTpOMarHuTHAsi COBMECTUMOCTh aHTEHHBIX CUCTEM.

Conepxkanue TeMbl 9:

DIeKTPOMAarHUTHAS COBMECTUMOCTh aHTCHHBIX CHCTEM Pa3IMYHOTrO JAHAara3oHa.
Jluteparypa k Teme 9: [1, 2].
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Tema 10. CxaHupyromye aHTEHHBIC CUCTEMBI

Conepxanne TeMmsbl 10:

CKaHI/Ipy}OHlI/IC AHTEHHBIC CHUCTEMBbI. MEXaHUYCCKUM M HEeMEXaHUUYCCKHU IMPUHIHIIBI

CKaHUPOBaHUS.

Jlutepatypa k Teme 10: [1, 2].

(I)OpMI/IPOBaHI/Ie KOMIIeTeHIII/Iﬁ B pe3yJabTaTe 0CBOCHUSA TEM AUCHUIIJIUHBI

TeMbl IMCHUILUIMHBI, HalleJIeHHbIE HA GopMUpPOBaHUe
Komnerenuun
KOMIIETeHIIM U
T1K-2 Temsr 1, 2, 3,4,5,7,8
I1K-5 Temer 4, 7, 8, 10
I1K-8 Temn1 2,4,7,8,9, 10
I1K-10 Temn1 2,4,7,8,9, 10
[1K-11 Temn1 2,4,7,8,9, 10
I1K-13 Temsr 5,6, 7,9

3.3 IlpakTHyeckue 3aHITHSI
Yuebnvim nianom ne npedycmompeno.

3.4 JlabopaTopHbIe padoThI

No Jlurepa-
HaszBanue paboTbl O06mwewm, yac.
n/n Typa
1 |MoaenupoBaHue KOAKCHAILHOTO TIOBOPOTA 8 [3, 4]
2 | AHaim3 BOTHOBOIHOTO T-MOCTa 8 [3, 4]
3 |MoaenupoBaHue Kpyrioi pyropHOH aHTEHHBI 8 [3, 4]
4 |TIpoexkTupoBaHHE AHTEHHOW PELIETKH 10 [3, 4]
Hroro: 34
3.5 CamocTosiTeibHAsA paboTa CTyAeHTA
Ne, /i Bun camocTosiTesbHOM pabOTHI CTy/ICHTA O0OmbeM, yac.
W3yuenne NeKIIMOHHOTO MaTepHraa 60
2 [ToaroroBka K 1a00paTOPHBIM 3aHATUSAM 42
Hroro: 112
3.6 KypcosBoii npoexT (padoTa), MHAMBUAYAJIbHOE 3aJaHUE
Kypcosoii  npoexm u  unousudyanvHoe 3adaumue  YueOHbIM — NIAHOM  He

npeoycCMOmpeHol.
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4 ®OHJ OHEHOYHbBIX CPEJICTB

4.1 Kpurepuu #® mKaJbl I HMHTErPMPOBAHHONW OLEHKH YPOBHSH

c¢(pOpMHUPOBAHHOCTH KOMIIETCHIIM A

Cocmasnaiowas komnemenyuyu — NOIHOMA 3HAHUL

— HYJIEBOW YpPOBEHb: HEBEpHbIC, HE APIYMEHTHUPOBAHHBIE, C MHOKECTBOM I'PYyOBIX
OLIMOOK OTBETHI HA BONPOCHI. Y POBEHb 3HaHUM HM)KE MUHUMAJIbHBIX TpeOOBaHU;

— MUHUMAJIbHBIN YpOBEHb: JaHbl HE IMOJHbIE, HETOYHbIE U HEAPI'YMEHTHUPOBAHHbIE
OTBEThl Ha BOMpPOCHL. JlOMYIIEHO MHOro TIpyObIX OIIMOOK. YPOBEHb 3HAHUN HUXKE
MUHUMAJIbHBIX TPeOOBaHUI;

— IOPOTOBBI  YPOBEHb:  JaHbl  HEJOCTAaTOYHO  IOJHBIE, TOYHBIE U
apryMEHTHpPOBaHHbIE OTBEThl Ha BONpPOCHl. [lIOXO 3HAET TEpMUHBI, OINpEAENeHUs u
MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILIEHHWS, NPUHLHUIBL. JIONylIeHO MHOro
HerpyObIX OIIMOOK;

— CpPEIHMM YpOBEHB: JaHbl JOCTATOYHO IIOJIHBIE, TOYHBIE M apryMEHTHUPOBAaHHbIE
OTBETHl Ha BOINpPOCHL. B 1e10M 3HAeT TEPMHUHBI, ONpEAENICHUS W TOHATUSA, OCHOBHbBIE
3aKOHOMEPHOCTH, COOTHOILIEHHUSI, TPUHLHUIIBL. JIOMYIIIEHO HECKOIbKO HErpyObIX OLINOOK;

— MPOJBUHYTHIM YPOBEHb: JaHbI MOJIHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI Ha
BOIIPOCBHL. 3HAET TEPMHUHBI, ONPEIAECICHUS W IOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILEHUS, IPUHLMIIBIL. J{OMyIIEHO HECKOJIBKO HErpyObIX OMIMOOK;

— BBICOKMM ypOBEHB: JIaHbl IOJHBIC, TOYHBIE U apryMEHTHPOBAHHBIE OTBETHI Ha
BOIPOCHI. 3HAET TEPMHUHBI, OMNPEIAEICHUS U TOHSTHUS; OCHOBHBIE 3aKOHOMEPHOCTH,

COOTHOIICHHUA, ITPUHIIUIIBI. I[OHYI_HGHO HECKOJIbKO HETOUYHOCTEH.

Cocmasnaowas KomMnemeHyuu — yMeHus.

— HYJIEBOW YPOBEHb: IOJIHOE OTCYTCTBHUE IOHHMMAHHS CYTM METOAMKU PpELICHUs
3a/1a4u, JOMYIIEHO MHOXKECTBO TPyOeHIIINX OMIMOOK / 3a/laHusI HE BBITIOJIHEHBI BOOOIIIE;

— MMHHMMAQJIbHBI YpOBEHb: cla00€ MOHWMAaHHME CYTH METOJIMKH DPEIIECHUs 3a7ayH,
JONyIIeHbl rpyOble ommnoOku. Pemenuss He oOocHoBanbl. He ymeer wucnonb3oBath
HOPMAaTUBHO-TEXHUYECKYIO JIUTEPATYPY;

— TOpPOTOBBIM YPOBEHb: IOCTATOYHOE NTOHUMAHUE CYTH METOJMKHU PEIICHUS 3aJayH,
AOomyIeHsl ommOKy. Pemenns He Bcerma 000CHOBAHBI. YMEET HCIOIb30BaTh HOPMAaTUBHO-
TEXHUUYECKYI0 nmuTeparypy. Cnabo opueHTUpyeTcs B ClieUaIbHOW Hay4yHOH JIUTEepaType;

— CpeAHMIl YpOBEHb: B IIE€JIOM IIOHUMAeT CyTh METOJIMKH pEUIeHUs 3a7ayH,
JorynieHsl omnoku. Pemenus He Bceraa 000CHOBaHBI. YMEET UCIOIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIELNAJIbHYIO HAYUHYIO JINTEPATYPY;

— - OPOJABHHYTHI YPOBEHb: B LIEJIOM IOHUMAET CYTh METOJIMKH DPELICHUS 3aJauH,
JIOMYIIIeHbI HeTOYHOCTH. CriocoOeH 000CHOBATH pelICHUs. Y MEET UCIOb30BaTh HOPMATHUBHO-

TEXHUYECKYIO U CIICIIMAIBHYIO HAYUYHYIO JIUTEPATYPY;



— BBICOKHMU YpOBEHb: IOHMMAaeT CyThb METOAUKH pemieHus 3amaud. CrnocoOeH
000CHOBaTh pEUICHUS. YMEET HCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO M CIEHUAIBHYIO
Hay4HYIO JJUTEPATYPY, EPEAOBOM MPOU3BOACTBEHHBIHN OIIBIT.

Cocmasnsarowan komnemenyuu — 61a0eHue HadblKaMU

— HYJEBOM YpPOBEHb: HE JEMOHCTPUPYET BJIAJCHHUE HABBIKAMU BBIITOJIHEHHUS
npodeccuoHaIbHbIX 3aa4. He MOXeT BBITTOTHUTE 33/IaHMS;

— MUHUMAJIbHBIM YPOBEHb: HE JEMOHCTPUPYET BJIAJCHUE HABBIKAMHU BBIITOJTHEHUS
npodeccuoHaIbHBIX 3a7ad. VICIBITBIBaET CYIIECTBEHHBIC TPYAHOCTH TIPH BBITTOJHECHUH
OTJICIbHBIX 3aJIaHHM;

— TIOPOTOBBIN YPOBEHB: BIIaJIC€T HABBIKAMH BBITTOTHEHHUS PO()ECCHOHAIBHBIX 3a71a4
Ha [MIOPOrOBOM ypOBHE. 3aJiaHusl BBITIOIHSIET MEJJICHHO U HEKAYECTBEHHO;

— CpeIHHMHA YpOBEHB: BJaJICET HaBBIKAMHU BBIMOJIHEHUS MPO(ECCHOHAIBHBIX 3aj1ad.
3agaHus BBITIONHIET HA CPETHEM YPOBHE IO OBICTPOTE U KAYECTBY;

— MNPOJABUHYTHIM ypOBEHb: BJAJEET YBEPCHHBIMM HABBIKAMHU  BBINOJHEHUS
podecCHOHANIBHBIX 33/1a4. BBICTPO M Ka4eCTBEHHO BBHITIOJIHSET 3aJaHusl, HHOTAA TOMyCKas
HE3HAYUTEIIbHBIC MOTPEIIHOCTH;

— BBICOKHMI  ypOBEHb:  BIJIAJICET  YBEPEHHBIMHM  HAaBbIKAMU  BBINIOJHEHUS
nmpodecCHOHAIBHBIX  3aJad. bBBICTPO W  KauyeCTBEHHO BBIMONHSAET 3aJaHus, TMpH
HEOOXOIUMOCTH JIEMOHCTPUPYSI TBOPUECCKUIN TTOIXO]T.

Ob06wennas oyenka chopmuposaHHOCMuU KOMNEmeHYull

— HyJIeBOW YPOBEHB: Ha HYJIEBOM YPOBHE C(OOPMHUPOBAHBI: BCE COCTABIISAIOIINE; OTHA
WJIU IB€ U3 TPEX, OCTaJbHbIC — Ha 00JIee BEICOKOM YPOBHE;

— MUHUMAQJIbHBIM YpOBEHb: HAa MHHHUMAJIBHOM YpOBHE C(OPMHPOBAHBI: BCE
COCTABJISIIOIINE; OJTHA UJIH JIBE U3 TPEX, OCTalbHbIEC — Ha 00JIee BEICOKOM YPOBHE;

— TOPOTOBBIN YPOBEHb: HA IOPOTOBOM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABJISAIONINE;
OJIHA UJIK JIBE U3 TPEX, OCTANIbHBIC — HA 00JIee BHICOKOM YPOBHE;

— CpeIHHI YpOBEHb: Ha CpeIHEM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABIIAIONINE; OTHA
WJIU JIBE U3 TPEX, OCTaJbHbBIE — Ha 00JIee BHLICOKOM YPOBHE;

— MPOJBHHYTHIM ypOBEHb: Ha TMPOJABUHYTOM YpOBHE C(OPMHUPOBAHBI: BCE
COCTABJISIIOIIIME; OJIHA WM JABE U3 TPEX, OCTAIBHBIEC — HA BBLICOKOM YPOBHE;

— BBICOKHI YpPOBEHB: Ha BBICOKOM YypOBHE CGHOPMHPOBAHBI BCE COCTABJISIONINC
KOMIIETEHIINN.

4.2 Bonipochl K 3K3aMeHY U pUMep IK3aMeHALMOHHOI0 Oniera

BO"pOCbl K 9K3aMmMeHy:

1. OcHoBHBIEC XapaKTEPUCTUKU U TTAPAMETPBI AHTEHHBIX CUCTEM.
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2. CnocoObl CKaHMpOBaHWS W 3aJadd, peIIaeMble C TIOMOIIBI0 (ha3MpPOBAHHBIX
AHTEHHBIX PELIETOK.

3. 3aBHCHMOCTbH NMapamMeTpoB (pa3MpOBAHHBIX AHTEHHBIX PEIIETOK OT AMILTUTYIHOTO
pacnpeeneHusl.

4. AxtuBHBIC (pa3upoBaHHbBIE aHTeHHBIE pemeTku. JHepretuka ADAP.
YrpaBieH#ne Ty90M aKTHBHBIX (Pa3sUpOBaHHBIX aHTEHHBIX PEIIETOK.
da3upoBaHHbIC AHTEHHBIE PEIIETKU ¢ 00PaOOTKOM CUrHaa.

[Mudpossie ha3upoBaHHBIE AHTEHHBIE PELIETKH.

OcobenHocTn KOHCTPYKIHWHU IMACCUBHBIX U AKTUBHBIX aHTCHHEBIX PECIIICTOK.

© o N oo

AKTUBHBIE  Tepenaromme  (GasupoBaHHBIE ~ AHTCHHBIE  PEIIETKH B
PaIMOIOKAIIMOHHBIX CHCTEMAaX.

10. KoadduiimeHT HanpaBJIEHHOTO JCUCTBUS aHTCHHBIX PEIIETOK.

11. Onpenenenne reoOMETPUUYECKUX XAPAKTEPUCTUK (Pa3UpPOBAHHBIX AHTEHHBIX
pEeILeTOK.

12. Tlonoca npomyckanus pasupoBaHHBIX AaHTEHHBIX PEIIETOK.

13. Anroputmsl uppoBoro GopMHUPOBaHUS TUArpaMMbl HAIIPABIECHHOCTH.

14. Oco0OeHHOCTH KOHCTPYKIIMM NACCHBHBIX W AKTUBHBIX IU(PPOBBIX AHTEHHBIX
PEIIEeTOK.

15. [loHATHE alaNTUBHON aHTEHHOM PEILIETKH.

16. IloreHumanbHBIE BO3MOKHOCTH aJaITUBHBIX aHTEHHBIX PEIIETOK.

17. ®dakTopel, NPENATCTBYIOIIME JAOCTHIKEHUIO IOTEHIMAIBHBIX XapaKTePUCTHK

AIAINITUBHBIX aHTCHHBIX PCHICTOK IMPU UX TEXHUUYCCKOMN pcain3annu.

prnep IK3AMEHAUUOHHO20 ounema:

TI'OVBIIO TOHEINKAI HAITHOHAJILHBINH TEXHUUECKHA YHUBEPCHTET»

YPpOBCHB BRICHICTO IIPO(ECCHOHATEHOTO 00Paz0OBAHKS: Marucrparypa

Hanpapnienue noJIrOTOBKH (CIEHUATIBHOCTD ): 11.04.01 Pagnorexumka

[poduns (criermanTn3anys): PamiorexHuka

Cemectp: 2-if ceMecTp
YueOHast JUCIHILTHHA: «AHTEHHBbIE CHCTEMbDY

BUJIET Ne 01
1. OcHOBHBIE XapaKTepHCTHKH H TapaMeTPhI aHTCHHBIX CHCTEM.

2. (DaBHPOBaHHLIG AHTCHHBIC PCHICTKH. CrocoOn1 CKaHHpOBaHKWA W 3a/javH, peniacMbie <

IMOMOINEKY AaHTCHHBIX PCIICTOK.

YTeepxEaeHO Ha 3aceNaHWH Kadeapbl « PATHOTEXHUKA W 2alUTRI HHPOPMAITHHY.

IIpoTokon Ne  or

3ae. kadeapoii (llacnén B.B.)
(TI0AIIHCE) (@.1.0.)

DK3aMeHaTOp (ITacniéu B.B.)

(TIoATHCE) (®.H.0.)
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KpuTtepun oneHuBaHus 3K3aMeHAIIMOHHO PadoThI

DK3aMeH MPOBOJUTCS MUCbMEHHO 1o OuieTtaM. buner copepkuT 2 Borpoca, Kaxabli
U3 KOTOpBIX TpedyeT pa3BépHyTOoro oreera. llpm HEOOXOAMMOCTH CTYACHT JIOJDKEH
CONPOBOJUTh CBOM OTBET MOSCHAIOIIEH cxeMoi (pUCyYHKOM). Bompockl 0OxBaThIBarOT
TEOPETUYECKYIO0 YacTh Kypca, a Takke TPeOYIOT JEMOHCTPAIMH MPAKTUYECKUX YMEHHI,
MOJIYYCHHBIX CTYJICHTOM B XOJI€ BBIMIOJTHCHUS MPAKTHYECKUX PabOT.

[TpaBunbHBINA MOMHBIA OTBET Ha Bompoc oneHuBaercss B 30 OamioB. Eciau oTBeT He
MOJIHBIN, TO OH oleHuBaercs no 25 OamoB. [Ipu OTCyTCTBHHM NMPaBUIBLHOTO OTBETA HA
MOCTABJICHHBI BONpOoC oOydaromuiicss moiy4yaeT Hydab OamnoB. [lomyueHHble Oamibl 3a
OTBETHI Ha BONPOCHI OWJIETA CYMMHPYIOTCA M C YUYETOM PE3YJIbTaTOB TEKYLIErO KOHTPOJIS
paboThl CTyAE€HTa BBIBOAUTCS HUTOroBas oieHka mo 100-OamnpHOM 1IKane, KoTopas u

OTIpezielisieT OICHKY IO TocyaapcTBeHHOM mkane u mkaine ECTS.

4.3 Kputepuu oueHUBaHUS

OneHnBaHWE YpPOBHS OCBOCHHUS CTYACHTOM YYEOHOTO MaTepuayia JUCHUTLIHHEI
MPOU3BOMUTCS B XOJE TEKYIIETO KOHTPOJISI U MPOMEKYTOYHOU aTTECTAIluU (CEMECTPOBOTO
KOHTPOJIS).

Texkymuii KOHTPOJIb 3HAHUN CTYIEHTa OYHOW (OPMBI OOYUEHUS OCYIIECTBIIICTCS

M0 pe3yJbTaTaM BBIMOJIHEHHUS J1a00paTOPHBIX paboT.

Pacnipenesienne 6a/10B TeKYIIEro KOHTPOJIS

®opma koHTposis | KomnuectBo [Tpumeuanue
OaoB
10 3amaHre  BBIOJHEHO MPAaBUJIBHO, MPOCKTHBIE pELICHHUS
OTtuér no 00OCHOBAHBI, IPUBE/ICH aHAJINU3 MTOJYYEHHOTO pe3ysbTara
nabopaTtopHOi 3ajaHue BBIIOJHEHO B LEJIOM IPAaBUIBHO, IPOEKTHBIE
pabote 8 pelieHus He Bcerja OOOCHOBaHBI, BO3HUKIM TPYAHOCTH B
00BSICHEHHH TIOTy4EHHBIX PE3YJIbTaTOB
HToro mo .
OneHnBarOTCA OTYETHI O BHIMOTHEHUH JIAOOPATOPHBIX PadboT 1
J1a00paTOPHBIM 40
OTBETHI MPU UX 3aIUTE.
pabdoram
UTOro: 40 MaxkcruManbHO BO3MOKHOE

Brinonnenue nabopaTopHbIX paboOT, MPEAyCMOTPEHHBIX pabodeil mporpammoit
JTUCIUIUIMHBL, SIBISETCS HEOOXOAMMBIM YCIIOBUEM JOMYCKa CTY/IEHTA K SK3aMEHY.

IIpomexyTouHasi aTTecTalms MO pe3yibTaTaM OCBOCHUS AUCIUILIMHBI B CEMECTPE
npoBoAuTcss B (opMme cemecTpoBoro sk3ameHa. Pdopma MpoBeNEHUS HSK3aMEHa —

MMChMEHHasA. DK3aMEHAIIMOHHBIN OUJIET BKIIIOYAET B ce0s1 2 TEOPETUIECKUX BOIIPOCA.
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Pacnpenesienue 6aJ1710B 10 ceMeCTPOBOMY IK3aMeHY

MaxkcumanbHO
®opMa KOHTPOJIA
BO3MOYKHOE KOJIMYECTBO OaJIJIOB

OTBeT Ha BOIPOCHI Bomnpoc 1 30
9K3aMEHAIMOHHOTO OuieTa Bompoc 2 30
HUTOI'O: 60

MaxkcruManbHOE KOJIMYECTBO OaIOB 3a OTBET HA BOMPOC K3aMEHAIMOHHOIO OujieTa
3aCUMTHIBAETCS CTYIEHTY B Ciy4ae, €CJIM OTBET MOATBEPKIACT BIAJACHHUE CTYACHTOM
3HAHHUSIMHU B TOJIHOM OOBbeMe y4eOHOW MpOorpamMmbl, MaTe€pHasl HU3JI0KEH B JIOTHYECKOU
MOCTIEIOBATEIbHOCTH €  BBIJCJIIEHUEM TJIABHOTO, COACPKHUT TOYHBIE (HOPMYIMPOBKH,
COTIPOBOXKIACTCS MILTIOCTPUPYIOLUIUMHU CXEMaMH U PUCYHKaMH (TIPU HEOOXOJUMOCTH).

HroroBasi ouneHka ompejaemnsieTcss MyTeM CyMMHPOBAHMS KOJIMYECTBa OajyioB IO
pe3ysbTaTaM TEKYIIEro KOHTPOJIS M KOJUYecTBa OayioB MO pe3ysibTaTaM CEMECTPOBOTO

sKk3amMeHa. MaKCUMAJIbHO BO3MOKHOE KoimyecTBo 0asuios — 100.

CooTBeTcTBHE CyMMBI 0aJJIOB OIIEHKaM IO rocyAapcTBeHHOM mikanie u mkaine ECTS

Cymma 6amios Orenka Omnenka
o 100-6anpHOI 1IKaTe no mkaine ECTS 10 TOCYAAPCTBEHHOM IIKaJIe
90-100 A OTnnyHO
80-89 B
Xopowo
75-79 C
70-74 D
Y 10BIETBOPUTEIBLHO
60-69 E
35-59 FX -
= €yIOBJIETBOPUTEIHHO
0-34 F i P

* — ¢ 0043aTeNbHBIM TOBTOPHBIM N3YYCHHEM JTUCIUTUINHEIL.
S PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas TuTEpaTypa

1. Cunnnpia, HO. WM. AHTeHHO-(DMIepHbIE yCTPOHCTBAa B KOMIBIOTEPHBIX CETAX U
CHUCTEMaX CBSI3M : METOJIMYECKHUE yKa3aHUs K npaktuyeckum paboram / KO. M. Cunuipbiy,
E. U. Panonosa. — Opendypr : OpenOyprckuii rocyaapctBennsiii yausepcuret, ObC ACB,
2014. — 113 c. — ISBN 2227-8397. — TekcT : 2JeKTpOHHBIN // DIEKTPOHHO-OMOIHOTEeUHAS
cucteMa IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/50031.html (mara
obpamienus: 20.02.2020). — Pexxum noctyna: A aBTOPU3HUDP. MOJIb30BaTENICH

2. AuTeHHBI : yuyeObHOe rmocobue /i 6akaiaBpoOB U MaruCTPaHTOB, OOYUAIOIIUXCS 110
HampainermsiM 210200, 211000, 210700 / FO.T. 3eipsHoB, II. A. demtonus,



http://www.iprbookshop.ru/50031.html
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O. A. benoycoB [u nap.]. — TamboB : TamOOBCKHMII TOCYTapCTBEHHBI TEXHHUYECKUU
yauBepcuter, ObC ACB, 2014. - 128 c. — ISBN 978-5-8265-1267-8. — Tekct :
ANEKTPOHHBINA // DnekTpoHHO-OmOmuoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/63841.html (nata oopamenus: 20.02.2020). — Pexxum pocrtyma:

JUISL aBTOPU3UP. TTOJIb30BaTEIIEH

I1. lonosinuTe ILHAS JIUTEpATYypa
3. Eppemona, M. B. Monenupoanre CBY npubopos ¢ momorisio nporpammel CST
Particle Studio / M. B. EdpemoBa, 1. M. HBanoB, A. A. Kypymmn. — Mocksa :
COJIOH-IIpecc, 2019. — 332 c. — ISBN 978-5-91359-331-3. — TekcT : 3yeKTpOHHBINA //
OnekTpoHHO-OubmuoTeynass  cucrema [PR BOOKS  :  [caiit]. -  URL:
http://www.iprbookshop.ru/94942.html (mnata oopamenus: 20.02.2020). — Pexxum goctyna:

JUIsL aBTOPU3UP. MOJIb30BaTENCH

4. ®ateeB, A.B. Ilpumenenne IO CST Microwave Studio i pacuéra
MUKPOBOJIHOBBIX aHTeHH U ycTpoiictB CBY : yuebnoe mocobue / A. B. darteeB. — Tomck :
Tomckuii rocyapcTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U paauodieKTpoHukH, 2014.
— 120 c. — ISBN 2227-8397. — TekcT : 3JeKTpOHHBIN // DJIEKTPOHHO-OMOIMOTEUHAS
cuctema IPR BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/72167.html (mara
obpamienusi: 20.02.2020). — Pexxum gocTyna: Ij1sl aBTOPU3HP. MOJIb30BaTEICH

6 YYHEBHO-METOUMYECKOE OBECIIEYEHUE JUCHUITJINHBI

5. Meroanyeckue yka3aHusl K BBITIOJIHEHHUIO JJaOOPAaTOPHBIX padOT U BHEAYIUTOPHOM
CaMOCTOSITEJIPHOM pabOThl TO TUCHHIUIMHE «AHTCHHBIE CHCTEMBI» : (U1 CTYACHTOB
HanpaBieHuss moarotoBku 11.04.01 Pamuorexumka) / T'OYBIIO «JJOHHTY», Kad.
PaIMOTEXHUKH M 3aIuThl HHPopManmu ; cocT.: B. B. [Taciaén, M. H. ®ynTkos. — JloHenx :
JNOHHTY, 2017. — TekcT : 31eKTpOHHBIHN // DnekTpoHHbIN Kataior HaydyHo-TexHu4ecKou
O6ubmmorekn JlOHEIKOro HaMOHAJIBHOTO TEXHHMYECKOro yHuBepcurera : [cailT]. — URL:

http://ed.donntu.org/books/21/m5733.pdf

JJIEKTPOHHO-UH(OPMALIHOHHBbIE PeCypPChI
OBC JOHHTY - http://donntu.org/library.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE AU CHUITJINHBI

7.1 JleKINOHHbBIE 3aHATHSA
Yuebnas ayoumopus 7.504 ydeOHBI Kopryc 7, JJIss TPOBEICHUS JICKIIMOHHBIX
3aHATHI, TPYNNOBBIX M MHAMBUAYAIbHBIX KOHCYJbTAIIUH, MPOMEXYTOYHOW ATTECTAIIHH.

Mebenb: mocka ayautopHasi, mapthl, ctoisl. Ooopynosanue: [1K — Intel Celeron 1,7 GHz,


http://www.iprbookshop.ru/63841.html
http://www.iprbookshop.ru/94942.html
http://www.iprbookshop.ru/72167.html
http://ed.donntu.org/books/21/m5733.pdf
http://donntu.org/library
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Asus P4S8X-X, 512 Mb DDR, 40 Gb IDE, SIS S3 Savage 4, Windows XP SP3, mouutop
Samtron 78DFS, wmynbtUMeauiiHbI MpoeKkTOp, OJKpaH. CnernuanusupoBanHoe [10:
Libreoffice 5.3.4 (muen3us GNU GPL).

7.2 JlabopaTopHbIe 3aHATHSA

Cneyuanuzuposannas jnabopamopus awmeHHo-¢uoepuvix  ycmpoticme  1.530
y4yeOHBI Kopryc 7 g TpOBEJACHUS JAaOOPATOPHBIX 3aHSATHM, TPYIIOBBIX W
WHJIMBUAYaJbHBIX KOHCYJbTAllUM, TEKYIIErOo KOHTPOJISI U MPOMEXYTOYHOM aTrTecTaiuu.
Creunanu3zupoBaHHasi MeOelb: J0CKa ayAuTOpHas, mapTel, ctojbl. ObopynoBanue: I1K:
Intel Pentium Dual-core CPU E5300 2,6 GHz, Gigabyte GA-G41M-Combo, 2048 Mb DDR
II, 1 Tb IDE, ATI Radeon HD 5670, Windows XP SP3, monutop LG FLATRON E1951C-
BN; anrenna 1.20 Cynpan, maker 11-tu snementHoit JIMB-antennsl, maker 11-tu
ajieMeHTHON MB-anTeHHbl, MakeT 19-tu snementHOM JIMB-anTeHHBI, MakeT 3-X
sneMeHTHON FM-aHTeHHBI, MakeT 5-tu 31meMeHTHON TV-anTteHHbI, MakeT GSM-aHTCHHEBI
(mapabonuueckass R=0,2 M), maker GSM-anteHnsl (mpsimoyronbHas L=1,5M), Mmaket
GSM-anTtenns! (npsiMoyroibHas [=1,8M), MakeT CyTHHKOBOW aHTEHHBI, YCTAaHOBKA IS
W3Y4YEHHUsI BOJIH SIBJICHUN Ha noBepXHOCTH Boabl DIIB, ycTaHOBKaA Mg M3y4EHHUs 3BYKOBBIX
BosH ®I1B-03. CnennamusupoBannoe [10: MATLAB u Simulink 2015a (Student Version),
LabView 8.2 (base license), Libreoffice 5.3.4 (munen3us GNU GPL), ANSYS 19.1 (Student
version), MMANA GAL V. 3.0.0.3 (Basic), CST STUDIO SUITE (Student Edition),
HyperWorks 14.0 (Student Edition).

7.3 CamocTosiTeJibHasi padoTa

TIomewenusa ona camocmosmenvHol padomsi ¢ BO3MOXHOCTBIO TOIKIIOYCHHS K
cetn «MHTepHeT» U oOecreyeHWeM JOCTyna B AJEKTPOHHYIO HHGOPMalMOHHO-
o0pa3oBaTelbHYI0 Cpelly OpraHu3alMy: YWTallbHbIe 3ajbl, y4yeOHble Kopmyca 2, 3
(KommproTepHass TEXHHMKAa C BO3MOXHOCTBIO TIOJKIIOUCHUs K ceThu «UHTepHeT» U
o0ecriedeHueM JI0CTylma B JJIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEeIbHYIO CpEedy
(BUOC JOHHTY) u snexkrponHo-0mbmmoreunyto cuctemy (ObC IPRbooks), a Takxke
BO3MOXHOCTBIO HMHJMBHUAYAJILHOIO HEOTpaHWYEHHOro noctyna oOydaromuxcsi B ObC u
BUOC mnocpenctBom Wi-Fi ¢ mepcoHanbHbIXx MOOWIBHBIX ycTpoiictB. OC — Microsoft
Windows 7, OpenOffice 2.0.3 — o6miectBennas nunensuss MPL 2.0/ Grub loader for ALT
Linux — muuensuss GNU LGPL v3/ Mozilla Firefox — munensuss MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) — nunensust GNU GPL.
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