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1. Henu ocBOeHMS TN CHUTITTHHBI

[enssMu OCBOEHMSI TUCUUIUIMHBI «AHTEHHBIE CHCTEMBl B PAAUOTEXHUKE» SIBIISIOTCS:
O3HAKOMJICHHE CIIyIIaTelIe ¢ OCHOBHBIMM HAIIPABJICHUSAMH Pa3BUTUS COBPEMEHHOM aHTEHHOM
TEXHUKH, [EPCIEKTUBHBIMU TEXHOJOTUSMHU M3FOTOBJICHHUS M OKCIUIyaTallUM aHTEHHBIX
YCTPOMCTB; (OpMUpOBAHME NPEACTABICHUH O BO3MOXKHOCTAX NPHUMEHEHHs aHTCHH B
TEJIEKOMMYHHUKAIUAX, OCOOCHHOCTAX MX IKCIUTyaTalllH.

OcHoBHas 3a7aya Kypca — CIOCOOCTBOBAaTh CO3JAHMIO y CTYJIEHTOB NPEACTABICHUS O
MeTOJlaX IJIAaHUPOBAHUS U MPOBEACHUS dKCIIEPUMEHTa, 00pabOoTKU pe3yabTaToB, 3HAHUS TUIIOB
MOTPEUTHOCTEM M MyTeW MX YMEHBIIEHHUS, HAaBBIKOB B OOJACTH IUIAHUPOBAHMS U MOCTAaHOBKHU
SKCHEPUMEHTa B COOTBETCTBUU C LEJISIMU HUCCIEIOBAHMS, YMEHHS TPAaMOTHO IPOU3BOJUTH
JKCIIEPUMEHTAJIBHBIE UCCIIEIOBAHMUSL.

2. MecTo IMCUHMILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOIi MPOrpaMMbl

JlucuumiuHa OTHOCUTCS K YacTH, (opMHpyeMoN YydYacTHHKaMH 00pa30oBaTesIbHBIX
OTHONICHHWN oO0s3aTenbHOM dYactu biokal w  sBHOsSeTCS AWCHMIUIMHOW 1O  BBEIOOPY
(b1.B.JIB.04.01). OcBoeHne AMCHUIUIMHBI TPeOyeT 3HAHWN, MOAYYEHHBIX IPH H3YYCHUH
aucuuIinH - «MartemaTudeckuid  aHanus», «OCHOBBI TEOpUH LEnel», «IINEKTPUUYECTBO H
MarHeTusm», «Teopusi BeposSTHOCTE M MaTeMaTH4eCcKas CTAaTUCTUKa». 3HAHUS WU HaBBIKH,
MOJIYYCHHBIC TIPU U3YYCHHUH IUCUUIUIAHBI, UCTIONB3YIOTCS MPU U3YYCHHUH JIPYTUX CHEIHATbHBIX
nuctummH 1 B HUPC.

3. Illlanupyemble  pe3yJbTaTbl  O0y4YeHHMs] 10 JMCHUILUIMHE, COOTHeCéHHbIe ¢
IVIAHNPYEeMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTe/JbHOH NPOrpaMMbl

IIponiecc u3ydyeHus AUCUUILIMHBI HAapaBjieH Ha (OPMHUPOBAHUE CIETYIOIUX 3JIEMEHTOB
kommnereHmii B cootBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpeTeHus CIeAyIONMX 3HAHHM,
YMEHUH, HaBBIKOB U (WUJIH) OIBITA JAEATEIIbHOCTH:

Dopmupyemas HNupukarop ITepeyennb
KOMIIeTeHIUs AOCTHKEHUSI IUVIAHUPYEMBbIX Pe3yJbTATOB 00y4eHH sl
(koa u KOMIIeTeHIIN U
¢popmynupoBka) (xkoa u
(¢popmysnpoBka)

IIpodeccnonabHbIE KOMIIETEHIIUH
ITK-1 N/ TIK-1.2 [IpoBoaut | 3HaTh:
Cnocoben aHaJIM3 U —  MpUHIHIB GYHKIIMOHUPOBAHHUS YCTPOUCTB
OCYIIECTBIISITh COOP | 06OCHOBAHHBII BBIOOD CBUY u anTeHH, aHAIMTUYECKUE U
1 00paboTKy METOJOB PEIICHHS YHUCJICHHBIE METO/Ibl UX pacyeTa.

HCXOMMHBIX TAHHBIX | 1o deccnoHambHBIX

JUISl peLIeHus 33184 B 0614CTH YmMmers:

IIOCTABJICHHBIX PaTMOTEXHUKH. — PpaCCUUTBIBATH XapPaKTCPUCTUKH 0a30BEIX
npodecCHOHATBHBIX MO/JICIIEHBIX aHTEHHBIX JIEMEHTOB

3a/1a4 B 00J1aCTH (371eMeHTapHBIX U3ITyyaTeneil)
paMOTEeXHUKH,

OCYIIECTBIIATh BiageTbp HaBBIKAME:

MIOUCK, aHATTU3 U — DKCHEPUMEHTAIHHOTO ONpPEACTICHHS
BBIOOp METOJIOB HX XapaKTePUCTHK AHTEHHBIX HJIEMEHTOB:
peleHus JiarpaMMBbl HaIpaBJIEHHOCTH,

KO3 pUIMEHTa YCUTICHHS, AUaNa30Ha
paboumx 4acToT, LIMPUHBI TUArPaMMBI
HAIIPaBJIEHHOCTH 110 Pa3JIU4YHbIM YPOBHIM




4. O0bém, CTPYKTYpa U coepsKaHue TUCHUTIIHHBI
OO6mmast TpyA0EMKOCTh JUCIUILINHBI CocTaBsaeT 3 3a4€T. en., 108 akax. gac.
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Conep:kaHue pa3aesioB TUCHUATIHHBI

1. AHTeHHBbIe 3JIeMeHTHI /15l COBPEeMEHHBIX TeJIeKOMMYHHKAIMOHHBIX CHCTEM

TpeboBanusl, npenbsaBIseMble K AHTEHHBIM YCTPOICTBaM B COBPEMEHHBIX TEXHOJIOTHUAX
OecnipoBoiHOM cBsA3u. Knaccudukanusa u gpusuka paboTbl aHTEHHBIX YCTPONCTB, PUMEHSIEMBIX
B COBPEMEHHOM TeXHUKE. OCHOBHBIE XapaKTEPUCTUKHU aHTEHHBIX J1eMEHTOB. llIupokononocHbie
U CBEpXUIMPOKOIOJOCHbIE AaHTEHHbIE »3JeMeHThl. CnupajibHble aHTEeHHbl. @OpakTanbHbIE
AQHTEHHBI: BUJBI, (U3MKa PaOOTHI, XapaKTEepPUCTUKU. MHOroanana3oHHble aHTEHHbBIE 3JIEMEHTHI.
MukpononockoBble — u3nyudarenu. Mzmywsatens  BuBambau:  Buibl, ¢u3zuka  paboThI,
XapaKTEPUCTHUKHU.

2. AHTEHHbIE CHCTEMBI VIS COBPEMEHHbBIX TeJIEKOMMYHHKAIIHOHHBIX CHCTEM

TpeboBanusi, npeabsiBiseMble K aHTEHHBIM CHUCTEMaM B COBPEMEHHBIX TEXHOJIOTHUSIX
OecripoBoHOM cBsizu. [loHsiTHE aHTeHHON pemérku (AP) Marematndeckass MOJENTb aHTEHHBIX
pEemIETOK M3OTPOMHBIX H3NMy4yaTenel: ¢u3uka pabOThl, THUMBl AHTEHHBIX PELMIETOK U HX
KJaccuuKkaus, MHOXKHUTEIb KOMOMHUpoBaHuA. [IpuMeHeHe B pa3InYHbIX 00JIACTSIX TEXHUKH.
XapakreprucTuku HarpasiaeHHOCTH AP. Pacuér quarpamm HanpasineHHoctr AP. @a3upoBaHHbIE




anteHnble pemerku (DPAP). AxtuBnas @DAP (ADAP). Iudposas DOAP (LAP).
WNuTtennexryanbabie anTeHHbIE cucTeMbl (SMART-anTeHHBI).

3. UHTesIeKTyaJIbHbIEC U AJaNITHBHbIE AHTEHHbIE CHCTEMbI

KoruutusHbie 6ecripoBOJHBIE CETH CBSI3U: OOMIMI 0030p XapaKTEPUCTUK, TPEOOBAHUS K
aHTeHHBIM ycTpoiicTBam/cucremMaM. SMART-anTeHHBI. AJANTHBHBIE AHTEHHBIE CHCTEMBI:
MPUHIIMIIBI, KPUTEPUU M METObI afanTaiii. MeToabl IPOCTPaHCTBEHHOM CEeNEKIIUN CUTHAIIOB C
MOJaBJICHUEM [TOMEX. AJITOPUTMBI aJJalITUBHOTO JarpaMMooOpa3oBanusi. CBepxpa3pelieHue.

4. MogeMpoBaHue H PAaCYéT AHTEHHBIX CHCTEM

O0630p KOMMEpUYECKHUX M OTKPBITBIX MPOrPAMMHBIX MPOIYKTOB IJIsi MOJCIHPOBAHHS H
pacu€ra  XapakTepHCTHK aHTEHHBIX YCTPOWCTB/CHCTEM. 3HAKOMCTBO C  OTKPBITHIMH
IPOrPaMMHBIMH MPOIYKTaMH. 3HAKOMCTBO CO CTYJCHUYCCKOW BEpCHEH KOMMEPYECKOTO MaKeTa
CST Microwave Studio. Ilpumepsl MonenupoBaHUsT W pacyéra AHTEHHBIX YCTPOMCTB
Pa3IMYHOTO HA3HAYCHUSI.

5. O0pa3oBaTe/lbHbIe TEXHOJOIHH, B TOM 4YHCJIe TEXHOJOIMH 3JIEKTPOHHOro 00y4eHHs
AUCTAHIMOHHBbIEe 00pa3oBaTe/bHbIC TEXHOJIOTMH, HCHOJb3yeMble MPH OCYIIeCTBJICHUH
00pa3oBaTeIbHOI0 Mpouecca 1Mo JMCUUIIMHE

B mponiecce 00ydeHHs IPOBOIATCS JIEKIIUH, TPAKTUYECKUE U JIAOOPATOPHBIE 3aHATHA, B
X0/l KOTOPBIX UCHOJIb3YIOTCS CIEAYIOIINE TUITbI 3aHATUI U 00pa30BaTe/IbHbIE TEXHOJIOTHH.

BBO}IHaﬂ JIEKIUA - OPUCHTUPYCT CTYACHTA B CUCTEMEC U3YUCHUSA IIaHHOﬁ JUCHUITIINHBI.
CryneHThl 3HAKOMSATCS C Ha3HAYCHMEM M 3aJadyaMHu Kypca, €ro pojbl0 U MECTOM B CUCTEME
y4eOHBIX AUCLMILIMH U B CUCTEME MOJATOTOBKH B LieloM. JlaeTcs KpaTkuil 0630p Kypca, UCTOpuUs
pa3sBUTHSL HAayKM M TPAKTHKH, JOCTM)KEHUS B 3TOH cdepe, MMeHa H3BECTHBIX YUYCHBIX,
H3JIararoTCsa IMCPCIHECKTUBHBLIC HAITPAaBJICHUA I/ICCJICIIOBaHI/IfI. Ha »sToin JICKIIMM BBICKA3bIBAIOTCA
METOAMYECKHE U OpraHU3alMOHHbIE 0COOEHHOCTH pabOThl B paMKax JaHHOM JWUCLUIUIMHBI, a
TaKOKE 1AeTCS AaHAIN3 PEKOMEHAYEMOH y4eOHO-METOJMUECKOM JINTEPATYPBhI.

AxageMuyecKkasi JeKIus (WM JEKIUs 00LIero Kypca) — MociieIoBaTeNIbHOE U3JI0KEHHE
MaTepuana, OCYLIECTBISIEMOE IPEUMYLIECTBEHHO B BUAEC MOHOJOra IPEnoAaBaTeis.
TpeboBaHMs K aKaJeMHUYECKOH JIEKIUU: COBPEMEHHBIH Hay4HbI YpOBEHb M HACBHIIIEHHAs
HHq)OpMaTHBHOCTB, y6eI[I/IT€J'II)Ha$[ aprymMcHTanusa, MAOCTyIHasA W IIOHATHAA pPEUb, 4YCTKad
CTPYKTypa W JIOTHKA, HalM4ue SPKUX NPUMEpPOB, HAY4YHBIX [OKa3aTelabCTB, OOOCHOBAHMUH,
¢dakToB.

IIpakTHyeckoe 3aHATHE — 3aHATHE, NTOCBALICHHOE OCBOEHUIO KOHKPETHBIX YMEHHMM U
HAaBBIKOB U 3aKPCTIJICHHUIO IMMOJTYYCHHBIX HaA JICKIIUU 3HAHWH.

JlabopaTopHoe 3aHsITHE —3TO IPOBEIEHHUE CTYAEHTaMHU [0 3aJaHHUIO INPENOaBaTEINs
OTIBITOB C UCIIOJIb30BAHUEM MTPUOOPOB, MHCTPYMEHTOB U IPYTUX TEXHUUECKUX MPUCIIOCOOIEHUIH,
TO €CTh 3TO M3y4YeHHME KaKUX-TMOO SBJIEHUH C MOMOIIBIO CIEUATIBbHOIO 000pYIOBaHMS.
JlaboparopHble 3aHATHS, SBISISICH OJHON (hOpPM y4eOHBIX 3aHATUH, 1al0T BO3MOKHOCTh HAaTJISHO
chopMHpOBaTh NpeACTaBICHUE 00 M3y4yaeMbIX SBJIEHUSX M Mpoleccax, MOMOraioT OBIAJIETh
TEXHUKOMN OKCIICPUMCHTA, a TAKKC pCHIaTh MPAKTUYCCKUE 3aJ]a4r IIYTCM ITOCTAHOBKHU OIIbITA.

KoHcyabTanum — BHJ y4eOHBIX 3aHATHH, SBIAIOIIMNACA OXHOW M3 (GOPM KOHTpPOJIS
CaMOCTOSITENIbHOM ~ paboThl  CcTyAeHToB. Ha KOHCynmpTamusix 1O Mpock0e  CTYJIEHTOB
paccMaTpuBaIOTCsl Haubojee CIOXKHbIE MOMEHTBHI HPHU OCBOEGHHHM MaTrepuana JUCLUIUIMHBL,
npenoaaBaTrcyib OTBEYACT Ha BOIPOCHI CTYACHTOB, KOTOPBIC BO3HHUKAOT Yy HHUX B IIPOLECCC
CaMOCTOSITENIEHON PaOOTHI.

B mporiecce 00yueHHs UCTIONB3YIOTCS CIICAYIOIIUE TEXHOJIOTHU JIEKTPOHHOTO 00y4YeHUs
U TUCTaHIIMOHHBIEC 00Pa30BaTEIbHbIC TEXHOIOTHH:

DNeKTPOHHBINH Y4YeOHBbIii Kypc «AHTEHHBbIEe CHCTeMbI B paauoTexHuke» B LMS
DaexTpoHHblii yausepcurer Moodle SIpI'Y, B koTopom:



- TPEACTaBIEHBl 33JaHUS JUISI CaMOCTOSTENBHOW paboThl OO0ydYaloUIMXCs IO TeMaM
JUCLUIIVHBL,

- OCYILECTBISETCS NPOBEJACHHE OTACIBHBIX MEPONPHUATHH  TEKYIIEro KOHTPOJA
yCIIEBAEMOCTH CTYACHTOB;

- IPEICTaBJIEHbI TEKCTHI JIEKIIUH 110 OTAEIBbHBIM TEMaM JAUCLUIIINHBL;

- IPEICTaBJICHBI IPAaBUiA POXOKIEHHUS POMEKYTOYHON aTTECTAlUU 110 JUCLIUILINHE;

- TPEACTaBIE€H CIHCOK Yy4eOHOW JMTEpaTypbl, PEKOMEHIYEeMOW Uil  OCBOCHHS
JUCLUILINHBL,

- mpexacraBieHa uH(opmanus o ¢GopMe M BpPEMEHHM MPOBEACHUS KOHCYIbTAIUU IO
JUCLUIUINHE B PEXXUME OHJIANH;

- mocpeAcTBOM  (opyMa  OCYHIECTBISICTCS CHHXPOHHOE U (WIM) aCHHXPOHHOE
B3aUMOJIeIiCTBHE MEXIy OOy4yarollMMHUCS M IIpPernojaBaTelieM B paMKax M3Yy4EHUs
JUCLUIINHBL.

6. [lepeyeHb JIMIEH3HOHHOTO0 M (MJIH) CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPaAMMHOIO
o0ecrmevyeHusi, MCIOJb3YEeMOI0 MNPH OCYIIECTBJIEHHH O00pa30BaTe/ILHOI0 Ipolecca Mo
AHCIHILINHE

B mpomecce  ocymiecTBieHUsT  00pa3oBaTeNbHOrO — Mpolecca 10  AMCIHIIMHE
UCTIOJTB3YIOTCS:

151 (OPMHUPOBAHUS MATEPUAIIOB TS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHMUS
POMEKYTOYHOW aTTeCTallH, 1151 POPMUPOBAHUS METOJUIECKUX MATEPUAIIOB 110 TUCIUILIIHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpPEeMEHHBIX MNPO(ecCHOHAIBHBIX 0a3 JAHHBIX W HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, UCII0JIb3yeMbIX IIPH OCYHIECTBJIEHHH 00pa30BaTEJIbHOIO MpoLecca 1no
AUCHHILINHE (PU HE00X0IMMOCTH)

B mpouecce ocymectBieHuss 00pa3oBaTeNpHOrO  Mpolecca MO JUCIUIUINHE
HCIIOJIb3YIOTCSL:

ABTomaTtu3upoBaHHas  OubnuoreuHo-uHpopmanmonnas cucreMa «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHUTEJHLHOW Yy4eOHOW JHMTEepaTypbl, PpecypcoB
HHG(POPMALMOHHO-TEJIEKOMMYHUKANMOHHO ceTn «MHTepHer» (IpH HEOOXOAMMOCTH),
PEeKOMEeHyeMbIX /ISl OCBOCHUS M CHUTIINHbBI

a) OCHOBHasl JIUTepaTypa:
1. AnrteHHO-(uAEpHBIE YCTPONUCTBA U PACIPOCTPAHEHHE PAAMOBOJIH: YU€OHHK Ul BY30B. /
I'. A. Epoxun, O. B. Uepnos, H. [I. Ko3sipes, B. I'. Kouepxkesckuii; mox pen. I'. A.
Epoxuna; M-Bo cBsizu PD - 3-e uzn. - M.: I'opsvas aunus - Tenekom, 2007. - 491 c.
http:/lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1059825&cat_cd=YARSU
2. Apremona T. K. AnTennsl: yue6. nocodue amus By3oB. / T. K. ApremoBa, H. 1. ®omuues;
Spocn. roc. yu-T uM. I1. T'. JlemunoBa, Hayd.-meton. coBer yH-Ta - [2-e W31., UCHIP. U
Jo1.]. - SApocnasins: SApl'Y, 2010. - 107 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100701.pdf
3. Hedeno E. N. VYcrpoiictBo CBY u aHteHHsl: ydeb. mocobue s By3oB. / E. W.
Hedenos; T'oc. oOpazoBaTenbHOE yupexkaeHHE BbICIIETO mpod. obOpa3zoBanus MOcCK.
TEXH. YH-T CBsI3U M uH(popMmaTuku - M.: Akagemus, 2009. - 376 c.
http:/lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=606764&cat_cd=YARSU
0) AOMOJIHUTEIbHASA JIUTepaTypa:



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1059825&cat_cd=YARSU
http://www.lib.uniyar.ac.ru/edocs/iuni/20100701.pdf
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=606764&cat_cd=YARSU

1. MapxkoB I'. T. Anrennsl: yueOnuk s By3oB. / I'. T. Mapkos, JI. M. Ca3onoB; M-Bo
BbIcHI. U cpen. cremn. obpazoBanusi CCCP - 2-e u3a., nmepepab. u gom. - M.: DHeprus,
1975. - 528 c.
http://lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=692921&cat cd=YARSU

2. JlaBpoB A.C., Pe3nukoB [.b. AHTeHHO-QuaepHBIC YCTpOHCTBa: y4ueb. mocobue mis
By30B, M., CoBetckoe paauo, 1974, 367¢
http://lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=742436&cat_cd=YARSU

3. Kouepxesckuii I'. H., AHTeHHO-QUaepHbIE YyCTpOHCTBA : y4eOHUK T BY30B, M., Paauo
U cBs3b, 1989, 350c¢
http://lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=786228&cat cd=YARSU

4. AptemoBa T. K. Antennsl: yue6. mocobue ais By3oB. / T. K. Apremosa, H. 1. ®omuyes;
Hayu.-meron. coBet yH-Ta ; Spoci. roc. yu-T um. IL. I'. lemunona - SApocnasis: Apl'Y,
2007. - 126 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20070702.pdf

9. MaTepuaibHO-TEXHUYECKas 0a3a, HEOOXO0AUMAsA [IJIS OCYLIECTBJIEHUs 00Pa30BaTeIbHOI0
npoiecca no JMCUMIINHE

MartepuanbHo-TeXHUYECKask 6a3a, HeoOXoauMas sl OCYILIECTBICHHS 00pa30BaTEIbHOIO
mpoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTAB CIEIUATbHBIC TOMEIIECHUS:

—y4eOHbIEe ayJUTOPUU IJI MPOBEIEHUS 3aHITUN JIEKUIMOHHOTO THUMA U MPAKTHUYECKUX
3aHATUH (CEMUHAPOB);

—y4eOHBIE ayAUTOPHH ISl IPOBEICHUS 1a00paTOPHBIX PadoT;

—y4eOHbIe ayAUTOPHH VISl IPOBEICHHUS TPYIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIIHM,

— y4eOHbIe ayIWTOPUU JJs TPOBEACHUA TEKYIIEr0 KOHTPOJIS W MPOMEKYTOYHON
aTTecTaluu;

—TIOMEIICHHS U1 CAMOCTOSITEIbHOU paOOTHI;

—TIOMEIICHUS JIJISl XpaHSHHS U MPOQUIAKTUUECKOTO0 00CTYKMBAaHUSI TEXHUUECKUX CPEJICTB
o0OydeHusI.

CreuuanbHble TOMEUIEHUS YKOMIUIEKTOBAHBI CPEICTBAMHU OOYUYEHUS, CIY>KaIllUMH IS
MPEICTaBICHUST y4eOHOW WHGopMauu OobInol ayauropun. [l mpoBeNeHUs 3aHATHR
JIEKIIMOHHOTO THIMA MpeaiaraloTcs HaOoOpbl JEMOHCTPAIMOHHOTO OOOpYyIOBaHUS M ydeOHO-
HaIJSIAHBIX ~ TIOCOOWHM, XpaHAIIMECs Ha OJIEKTPOHHBIX HOCUTEISIX U 00ECIeUYHMBAIONINE
TEMaTHUYECKHE UILTIOCTPAIINH, COOTBETCTBYIOIINE PAOOYHM MPOrpaMMamM JUCITUILINH.

[TomenieHus A1 caMOCTOSTENBHON padOThl 00YYarOMIMXCSl OCHALIEHBI KOMIIBIOTEPHOMN
TEXHHUKOW C BO3MOKHOCTBIO MOJKITIOYeHHS K ceTu «HTepHeT» U oOecreueHueM 10CTyma B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaATEIBHYIO CPETY OpraHU3aI|H.

Yucno mocaJoyHbIX MECT B JIEKIIMOHHOW ayauTopuu Oosblie Ju00 paBHO CIIUCOYHOMY
COCTaBy TOTOKAa, a B AyJUTOPUM IS TPAKTUUECKUX 3aHATUM (CEMHUHAPOB) — CIHCOYHOMY
COCTaBY TPYIIbI 00y4aronuxcs (Tpyrmma o0yJaromuxcs IeIUTCs Ha ABE MOATPYIIIH).

Y4eOHO-METOAUUECKOE o0ecrieyenue, HE00X0IUMOE TUTS OCYIIIECTBICHUS
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE BKIIOYAeT B CBOM COCTAaB:

ABTOD:
Jouent kadenpsl nHGOKOMMYHUKAITUI
U paanopu3uku, K. ¢.-M. H. A.C. I'Bo3nmapén

(noonucy)
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http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=786228&cat_cd=YARSU
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IIpunoxkenne Ne 1 k paGoueil nporpaMme M CUHUIIIMHBI
«AHTEHHBbIE CHCTeMbI B PAHOTEXHHKE)»

DoHJ OLIEHOYHBIX Cpeacrs

JJIS1 TPOBeIeHHsI TEKYIIeld ¥ MPOMeKYTOUHOM aTTeCTAllMU CTYI€HTOB IO JUCHUIIHHE

1. TunoBbie KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTEepUaAJIbI,

Heo0X0auMbIe J1JISl OLleHKHM 3HAHUI, yMEHU i, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH,

XapaKTepU3yIIHUX 3Tanbl JOPMUPOBAHNS KOMIIETEHIIHI

1.1 KouTpoJibHble 32 1aHNsI U MHbIE MAaTEePHAJIbI,
HCMoJIb3yeMble B Mpoliecce TeKylleil aTrecTanuu

3ajanus 151 CAMOCTOSITEJILHOM padoThI

3aganus nmo reme Ne 1 «AHTEHHBIE JIEMEHTHI 1151 COBPEMEHHBIX TEIEKOMMYHUKAIIMOHHBIX
cucrem» — Jlomainee 3aganue Nel

1.

Amiuintyna nepeMeHHoro Toka yactoTel 100 MI'y B 31€MEHTapHOM 3JIEKTPHUYECKOM
aurnione JiuuHBl  lcm  paBHa 1 MA. OmpenenuTe BENMYUHBI  HANPsHKEHHOCTEH
JIEKTPUUECKOM M MAarHUTHOM COCTaBJISIOIIEH 3JEKTPOMAarHUTHOTO MOJS AMIOJA Ha
paccrostHud 1 KM OT AMIIONS B HANIPABIIEHUH MaKCUMAIIBHOTO U3TTyYCHUSI.
OneMeHTapHbI 3JIEKTPUYECKUI H3Iydarenb UIMHBL 1 cM ¢ aMIumdTynoi Toka 1 MA
co3/1aéT Ha paccTosHuM 1 KM MarHuTHOe moje HanpskéHoctd 108 A/m. Ompenenure
pabouyto JUIMHY BOJIHBI.

OnpeaenuTe MOIIHOCTh U3IYYCHHUS 3JIEMEHTApHOIrO 3jekTpuueckoro aunois ¢ 1/24=0,1,
CO3Jalollero B Bo3ayxe Ha pacctosHud 10 KM B HampaBl€HUM MaKCHMAaJIbHOTO
U3ITy4eHUs HaNpsHKEHHOCTD AiekTpudeckoro nois 10 MB/m.

Omnpenenure MOIIHOCTh M3JIyYEHHMs] S SJIEKTPUUYECKOTO JUIOJS JJIUHBI D CM C
NEePEMEHHBIM TOKOM 1 A ipu JuIMHE BOJIHBI 3 M.

JlnaMeTp 371eMEeHTapHOrO0 paMOYHOro M3iy4arens 1 cM, aMIUIMTyJa NEpPEeMEHHOI0 TOKa
Ha yactore 100 MI'm cocraBnser 1 MA. OmnpenenuTe BETUYMHBI HANpPsHKEHHOCTEH
AIIEKTPUYECKOTO0 W MArHUTHOTO TOJIel paMKUd B HAMpaBICHUMH MaKCHUMaJIbHOTO
u3nyyeHus. CpaBHUTE HMX C BeIUYMHaMU HanpsokéHHoctelr OMII, co3gaBaemoro
3JIEMEHTAPHBIM 3JIEKTPUUYECKUM JIUTIOJIEM.

CpaBHUTE 3HAUYE€HUE CONPOTUBICHUS HW3JIyY€HUS PAMOYHON AaHTEHHBI, HMEIOIIEH

AUaMETp du AMIUIUTYQy NCPEMCHHOI'O TOKa I Ha 4YacCTOoTC f, C COIIPOTHUBJIICHUEM
N3ITYUYCHUSA DJICMCHTAPHOI'O SJICKTPHUICCKOI'0 U3J1y4aTCIIA.
CpaBHI/ITC COIIPOTUBJICHUEC HU3JIIYUCHUA BHCMCHTapHOﬁ meian AJIHUHBI |, MMUTaeMOM

nepeMeHHbIM Hanpsbkennem ammmatyasl U ma wacrore f |, ¢ comporuBiennem
V3JTy9EHHS DJIEMEHTAPHOTO HJICKTPUIECKOTO U3ITydaTels.

CummerpuuHbld  BuOpartop JummHBl 2| wmMeer cuHycommanbHOE —pachpeaeieHue
aMIUTUTYABl HepeMeHHoro Toka dwactotsl f mo mmme: 1(z)=1,sin(k(l-|z])).

Onpenenure HAMPHKEHHOCTH OSJICKTPHUSCKOTO M MAarHUTHOTO TIOJICH, CO37aBacMbBIX
BUOPATOPOM B MIPOM3BOJILHOM TOUKE B abHEN 30HE.

Onpenennure AuarpaMMmy HampaBlIeHHOCTH CHMMETPUYHOTO BHOpaTopa W3 3ajadu 8 mpu
JUTMHE BUOpATOpa, paBHOH a) MOJIOBUHE, 0) OJTHOM, B) IBYM JIJIMHAM BOJHBIL.



10.

11.

12.

Onpenenure mupuny JAH nunons 'epra m pamku ¢ Tokom: a) mo yposHio 0,5; 0) mo
IIEPBBIM HYJISIM.

Onpenenure mupuny JH nuHeilHOW NpPOBOJOYHONW aHTEHHbI C  PaBHOMEPHBIM
pacripesielIeHueM aMIUIUTY/Ibl TOKA 0 JUIMHE: a) 110 YpoBHIO 0,5; 6) 10 MepBhIM HYJISAM.
Onpenenure mupuny JIH CHMMETpUYHOTO TOJTYBOJTHOBOTO BHOparopa: a) Mo YPOBHIO
0,5; 6) Mo TIepBBIM HYJISIM.

3aganus nmo teme Ne 2 «AHTEHHBIE CUCTEMBI JIJISi COBPEMEHHBIX TEJIEKOMMYHHKAIIMOHHBIX
cucrtem» — JlomamHee 3aganue Ne2

1.

Ha mnone wu3nyyeHus »3JIEMEHTApHOrO >JIEKTpUYECKOoro wu3nyyartens maauHod 0,1 m
HAKJIQ/IBIBAETCS YCJIIOBHE: Ha PACCTOSIHMSX, NpeBblmmarommx 10 M, oHO JOMKHO OBITh
Oe3omacHbIM i yenoBeka. [Ipu padore Ha yactore 100 MI'1 nmpenenbHO qOMYCTUMBIN
YPOBEHb HAMPSHKEHHOCTU OJCKTPUUECKOTO 1Moyt cocraBisier 3 B/m. Omnpenenure
npeaenbl u3MeHeHus mnoaBoguMoin moutHocTH. KIIJ[ anTeHHO-hUaepHOro ycTpoiicTBa
70 %. PaccMoTpeTh HanpaBlieHUE MAKCUMAITBHOTO U3ITyYCHHUS.

UyBCTBUTENBHOCTh TpUEMHOrO ycTrpoiictBa -140 nb/B, nuHamudeckuid nuarna3oH
120 nb. AMmunTya TOKa B JIEMEHTAPHOM DJIEKTPUYECKOM u3iydarene JummHbl 10 cm Ha
gactore 100 MI'n cocraBisier 1 MKA. OnpenenuTe rpaHUlibl JOIYCTUMBIX ITE€pEMEIEHUN
MpUEMHHUKA, PErUCTPUPYIOLIETO CUTHAI TaKOTO M3iydarelns. PaccMoTpeTs HarmpaBieHue
MaKCUMaJIbHOTO U3JTyYEHHUS.

DOneMEHTAapHBIA 3JEKTPUUYECKUN H3IydaTellb JUIMHBI 5 CM C MEPEMEHHBIM TOKOM 1 MA
pabotaer Ha uwactore 450 MI'm. IlpenenbHo momycTuMmasi Al 4elOBEKa IUIOTHOCTh
TI0TOKA MOIHOCTH B 9TOM AHana3oHe coctasiser 10 MxBr/cM?. Ompenenure, Ha KAKOM
pacCTOSIHUM B JajbHEHd 30HE IO HANPABICHUIO MAKCHUMAJIbHOTO M3JIYyYEHUS MOXKET
HAXOJIUTHCS YEJIOBEK OT TAKOTO U3JIydaTers.

Onpenenute rpaHullbl AajdbHEH U OMMOKHEW 30H Ui CIASAYIOUIMX aHTEHH: a) JTWHEHHOU
aHTeHHBI JUIMHON 1 M, paboratomieit Ha yactoTe 450 MI'r; 0) AMEKTPUYECKOTO JHITOJSI
mmuHoM 0,1 M, paGoraromero Ha yactore 100 MI'm; B) 3epKaibHOW MapabOIMUYECKON
AHTEHHBI C JUAMETPOM 3€pKaJla, paBHbIM JUIMHE BOJHBI, HA yactoTe 5 ['T'L; r) pynmopHoi
aHTeHHBI ¢ packpbiBoM 0,1%0,1 M 711 AJTMHBI BOJHBI 5 CM.

Onpenenurte nuamna3oH JUHEHHBIX pa3MEpPOB aHTEHH, JJIsl KOTOPBIX Ha yactoTe 900 MI'1t
JANbHSISI 30Ha HAUMHAETCS C PACCTOSIHUS 5 M.

DJleMEHTapHBIA  JJCKTPUYCCKUN  M3Iy4areslb JUIMHBL |, WMeromuii  aMIuTysy

nepemenHoro Toka | wa uacrore f, pacmonokeH BepTMKanbHO Ha BbICOTe h Han
UJEaNbHO TPOBOJAIIEH MOACTUIAIOMIEH MNOBEpXHOCThIO. Onpenenure BeTUYUHBI
HaNPsHKEHHOCTEN AIEKTPUYECKOI0 U MAarHUTHOTO MOJIEH U3JIydaTessl B JalbHEN 30HE.

33}13HI/IH mo teme Ne 3 «A,ZLaHTI/IBHLIe AHTCHHBIC CHUCTCMBD» — 33).]3]-[1/15[ AJIs1 (l)pOHTa.TlLHOFO
ompoca:
1. OnrumanbHas 06pa60T1<a CHUTHAJIOB B aHTCHHBIX peI_HéTKaX Y3KOIIOJIOCHBIX CUCTEM:

2.

1.1.

1.2.
1.3.
1.4.
1.5.
1.6.

OO01mue XxapakTepUCTUKH ONTHUMAJIbHBIX KpUTEpHUEB OOpaOOTKHU CUTHAJIOB B aHTEHHBIX
peeTKax.

Kputepuii cpenneil kBagpaTudeckoi OmNOKH.

Kpurtepuii OTHOIIEHHS CUTHAN/IITYM.

Kputepuii MakcuMyma npaBaonoaoous.

Kputepunii MUHUMyMa JUCHEPCUU IIIyMa.

B3anMoCBA3b ONTUMAIBHBIX PEIICHUI.

AIIaHTI/IBHBIe AJITOPUTMBIL:

2.1.
2.2.
2.3.
2.4.

OO61re XxapakTepUCTUKH aJJalTUBHBIX aITOPUTMOB.

['pagvieHTHBIE AT OPUTMBI.

AnanTtuBHBINA mpoueccop Xayaica-Annenb0ayma.

Henocpencrsennoe oOpaiieHre BBIOOPOYHON KOBAPHALIMOHHON MaTpPHUIIBL.
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2.5. PexyppeHTHBIE METOABI 00paOOTKM CUTHAJIOB B @aHTCHHBIX PEIIETKAX.
2.6. KackamgHble mpeamponeccopsl.

2.7. AITOpUTMBI CITy4aifHOTO MOKCKA.

2.8. CpaBHEHHE XapaKTEPUCTUK aIalITHBHBIX AJITOPUTMOB.

1.2 Cnucok BonpocoB u (M) 3aJaHui ISl POBeeHUs MPOMEKYTOUHOI aTTecTaluu

Cnmcox BONPOCOB K 3a4€TYy:

=

Knaccu¢ukanus aHTeHHBIX YCTPOHCTB.

XapaKTEpUCTUKHA aHTCHHBIX CUCTEM.

3. Komnmmueapusie u anepTypHble aHTeHHbl. OCOOCHHOCTH M (U3WYECKUE NPUHIIMITBI
(YHKLIMOHUPOBAHUS.

4. Tloustme Qpakrana. @pakTaJbHble aHTCHHBIE CTPYKTYphl. MX XapaKTepHCTHKH.
IlepcrieKTUBBI NCIIOJIB30BaHUS.

5. OcHoBHbIe (haKTOPHI, BIMSIONIME HA TUArpaMMOOOpa3oBaHue. 3a1a4da OnpeaecHus mois
B OJIMDKHEH 30HE aHTEHHBI.

6. Tumer aHTEeHHBIX pemeTok © uXx Kiaccuukamusa. OOmacTH NPUMEHEHHS W
npeabsaBisiemMble TpeOoBaHUA. TexHUUECKUE XapaKTePUCTHKH.

7. @®a3upoBaHHbIE aHTEHHbIE pelIeTKU. Tumbl wusnyyarened. Pacuér auarpammbl
HaIpPaBJIECHHOCTH.

8. AHTEHHBI AJIEKTHOHHOTO CKaHupoBaHui. KommyTrannonHoe ckannpoBanue. CKauku Tyda
KOMMYTallHOHHON PEILETKH.

9. UwmccnenHnele MeTOABl HccienoBanus xapaktepuctuk DAP. Maremarndeckas MoJenb
®AP. O630p nporpaMMHOro 00ecreyeHus: 1 ero BO3MOKHOCTEH.

10. MeToapl MPOCTPAHCTBEHHOH CEJIEKIIMM CUTHAJIOB C MOJaBieHHEM momex. Ilpumep
pacuéra c obecrieueHueM TpeOyeMbIX 3aIUTHBIX COOTHOIIECHUI.

11. AnropuTMBl JuarpaMMooOpa3oBaHus. AJANTUBHOE TuUarpaMMooOpasoBanue. Kpurepun
ONTUMH3ALMH.

12. IlpuHIMTIEI TOCTpOeHHS U 00padoTka curaainoB B MIMO cucremax.

13. Anroputmsl cBepxpaszpenieHus. [IpocTpaHCTBEHHO-BPEMEHHOE KOJUPOBAHUE.

14. Tlonspusanus U NPUHLIMIIBI TOJISPU3ALMOHHOTO pa3/IesICHuUs.

15. AHTeHHbI ¢ 00pabOTKOI CUTHAJIOB.

16. I'uOpuHble aHTEHHBI. MHOTOTy4YeBbIE aHTEHHBIE PEIIETKH.

no

HpaBn.na BBLICTABJIEHUA OLIEHKH HA 3a4éTe

N3yueHne nIHMCHMIUIMHBI 3aKaHYMBAETCs 3a4€ToM. Bo Bpems NOArOTOBKM K 3a4€Ty

IPeIyCMOTPEHA IPYNIOBasi KOHCYJIbTAIIHS.

buner 3auéra COCTOMT W3 OJHOTO TEOPETHUYECKOTO BOMpPOCa M OJHOW 3aJadyd I10
MmaTepHaiam Kypca.
1. Teoperuueckuii Borpoc B 6uiieTe oleHnBaercs B 3 6aa:

— 3 Oamna, ecnu Bompoc packpbIT Oonee yeM Ha 90% ot TpeGyemoro oObéma. IIpu sTOoM
CTYACHT JEMOHCTpUpPYET TIy0OKOe W TOJIHOE BJIAJCHHE COJAEp)KaHUEM MaTepuana u
HOHATUHHBIM amnmnapaToM SJICKTPOIUHAMHUKHN, OCYIICCTBIACT MCKIPCIMETHRIC CBA3U, YMECT
CBSI3bIBaTh TEOPHUIO C MpPakTUKOM. J[aéT pa3BepHyTHIE, MONHbIE U YETKUE OTBETHI HA BOMPOC
OwuyieTa W JIOTIONHUTENFHBIE BOIMPOCHI, COOJIIOACT JIOTHYECKYIO MOCIEI0BATEIBHOCTD TPH
U3JI0KEHUU MaTepuaia. ' paMOTHO MCIIOIB3yeT TEPMUHOIOTHIO AIEKTPOAMHAMUKHY.

— 2 Oara, ecnu Bompoc packpeIT 6omnee yem Ha 70%, HO MeHee yem Ha 90% oT TpebyeMoro
o0véma. Ilpu 3TOM OTBET B 1LIEJIOM COOTBETCTBYET YKa3aHHBIM BBIIIE KPUTEPUSM, HO
OTJIMYACTCS MEHbIIEH OOCTOSATENBHOCTBIO, TTyOMHOH, 0OOCHOBAaHHOCTHIO M TOJHOTOH. B
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OTBETE HMEIOT MECTO OT/eNbHbIE HETOYHOCTH (HECYILECTBEHHBIC OIINMOKH), KOTOpHIE
UCIPABIISAIOTCS CAMUM CTYAEHTOM TOCJ€ JOMOJHUTENbHBIX U (WJIH) YTOUHSIOUIMX BOIPOCOB
’K3aMeHaTopa.

— 1 6ann, ecnu Bompoc packpbIT 6osee yeM Ha 50%, HO MeHee ueM Ha 70% oT TpebyemMoro
o0béma. Ilpm 3TOM CTyIEHT JEMOHCTPUPYET YMEHHE BBIACITUTH CYIIECTBCHHBIE U
HECYUIECCTBCHHbIE TMPU3HAKM M YCTAHOBUTH HPUYMHHO-CIEACTBEHHbIE CBsI3U. OTBETHI
U3JIaraloTcsl B TEPMHUHAX TEXHUYECKOH 3JIEKTPOJMHAMUKH, HO JONMYCKAIOTCS OLIMOKHA B
ONpECNICHUU U PACKPHITUM HEKOTOPBIX OCHOBHBIX MOHATUH, (POPMYIHPOBKE MOJOKEHUM,
KOTOpBIE CTYICHT 3aTPYAHSETCS MCHPAaBUTh caMOCTOATENbHO. [Ipu aprymeHTanuu oTBeTa
CTYJIEHT He 00OCHOBBIBAET CBOM CYyXKIeHHs. Ha 4acTh MOMOJHUTENBHBIX BOIMPOCOB CTYICHT
3aTpYAHSAETCS J1aTh OTBET WM JaET HEBEpHBIC OTBETHI.

HToroBas olieHKa BHICUUTHIBACTCSI UCXO/I U3 CyMMapHOro Oaia
B pesynbrare, U1l Oy4eHHUs OLEHKH «3a4T€HO» HE0OXO0IMMO, YTOOBI CyMMapHbIi Oa
ObLT HE HUXKeE 4.

10



IIpunoxkenne Ne 2 k paGoueil mporpaMme M CUHUIIIMHBI
«AHTEHHBbIE CHCTeMbI B PAHOTEXHHKE)»

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHoBHOU (HOPMO¥ 3aHATHI 110 TUCHUIUINHE AHTEHHBIE CHCTEMbI B PAIHOTEXHUKE)
ABJISIFOTCS TPAKTUYECKUE 3aHATHUA.

Ha mnpakThyeckux B3aHATHSIX W3JIaraeTcss HEOOXOAUMBIA MHUHUMYM TEOPETHYECKHX
CBEJICHUW, CTaBATCA BOIIPOCHI, HAa KOTOPbIE€ HAJA0 HAWUTH OTBET CAMOCTOSITENBHO, JAKOTCS
PEKOMEH/IAIMHU 110 TOOOPY JUTEPaTypPhl, 1AI0TCS OTCHUIKA K HOpMaTUBHOM 0aze. TeopeTnueckuit
MaTepuai MpeacTaBiIseT cO00H KOMIUIISIUIO U3 OTPOMHOI0 KOJIMYECTBA UCTOUYHUKOB, IIOATOMY
MaTepuai, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIUAX, HEOOXOIMMO JoMa emié pa3 mpopadareiBaTh U
JIOTIONIHATH WH(pOpMaIUeH, MoTydYeHHON U3 y4eOHOM M Hay4YHOU JuTeparypbl. OTpadaThIBalOTCS
MOJTyYEHHBIC 3HAHUS, Pa30MpaloTCs NMPAKTHUYECKUE CHUTYAIMH, MPUOOPETAIOTCS MPAKTUICCKUE
3HaHUSA M0 paboTe C peaibHbIM 000PYTOBaHHEM.

JIsi yCTHEMIHOTO OCBOCHHS JUCIUIUIMHBI 00S3aTEIIbHO BBIMOJHEHHWE BCEX JIOMAITHUX
3aJaHul, OHM SBISIOTCS (QOpMON TeKymied aTTectauMd. B KkauecTBe 3amaHuil AJis
CaMOCTOSITEJIbHOM paboThl JOMa MpejIaraloTcsl 3ajlaHus, aHAJIOTMYHbIE pPa300paHHBIM Ha
MPAKTUYECKUX 3aHATUAX WJIA HEMHOTOo Oojiee CJIOXKHBbIE, KOTOPBIC SBIAIOTCS PE3yJIbTaTOM
00BeIMHCHNUS HECKOJBKUX 0a30BBIX 3amaHuii. HekoTopble 3amaHUs OTHOCSTCS K KaTerOpUU
3alaHU TIOBBILIEHHOM CJIOKHOCTH, OHHU TMOAPAa3yMEBAIOT NPHUMEHEHUE BBIYUCIUTEIIBHON
TEXHHKA C MaTeMaTHYeCKMMHU Maketamu, Hampumep, Matematica, MathCad, MATLAB, R,
Stetistica wiam ux OecrulaTHBIX, CBOOOJHO PacIpOCTpaHsACMbIX aHAIOroB, Hampumep, Octave,
SciLAB, FreeMat u apyrux wid OHJIAHH-BBIYMCICHUH (MTOJIB3YHTECh JTIOOBIM YA00HBIM Bam
ciocoboM). Ilo oOKOHUAaHWMM TPAKTUYECKOTO Kypca TMPOBOJUTCS KOHTpOJbHAs padora,
BKJIFOYAIOIIAsl B ce0s 3aJlaHusl, UHTETPUPYIOIIME MHOXKECTBO MEJIKUX OCBOCHHBIX 3aj71a4 B OJUH
pacCUETHBIN MPOEKT.
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