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1. Iesin ocBOeHUsI AUCHMUIIIMHBI

ensiMmu OCBOEHUSI NUCHUIUIMHBI «AHTEHHBIE CUCTEMBl B DPAJUOTEXHUKE)» SBISIOTCA:
03HAKOMJIEHHE CIIyIIATENed C OCHOBHBIMU HAIIPABICHUSIMHM Pa3BUTUS COBPEMEHHON aHTEHHOM
TEXHHUKH, IEPCIIEKTUBHBIMH TEXHOJIOTUSIMHA U3TOTOBJICHUS U SKCILTyaTallii aHTEHHBIX YCTPOMCTB;
(dbopMHUpOBaHUE MPEACTABICHUI O BO3MOKHOCTSAX MPUMEHEHUSI aHTEHH B TEJIEKOMMYHUKAIUIX,
O0COOCHHOCTSIX UX KCILTyaTalluu.

OcHoBHas 3a7aya Kypca — CIOCOOCTBOBAaTh CO3JAHMIO y CTYJIEHTOB NPEACTABICHUS O
MeTOJlaX IJIAaHUPOBAHUS U MPOBEACHUS dKCIIEPUMEHTa, 00pabOoTKU pe3yabTaToB, 3HAHUS TUIIOB
MOTPEIIHOCTEH U IyTe WX YMEHBIICHHS, HABBIKOB B OOJACTH TUIAHMPOBAHUS U TOCTAHOBKU
9KCIIEPUMEHTa B COOTBETCTBUU C LENSMU HCCIEJOBAHMS, YMEHHSI TPaMOTHO IPOU3BOJIUTH
AKCIIEPUMEHTAJIbHBIE UCCIIEOBAHMUS.

2. MecTO AMCUHUIIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMmbl

JlucuuiuinHa OTHOCHUTCS K 4YacTH, (OpMHUPYEMOHl y4yaCTHHKaMU 00pa30BaTEeNIbHBIX
OTHOIIICHHI 00s13aTeIbHOM YacTH biioka 1 u sBnsieTcst nuciuminHoi no Beioopy (b1.B.J1B.04.01).
OcBoeHue JUCHMIUIMHBI TpeOyeT 3HaHUM, MOJYyYEHHbIX HpPU HU3YYCHUHM JUCLUIUIMH
«MaremaTnueckuii aHanuz», «OCHOBBI TeOopuu Ueneil», «IJIEeKTPUYECTBO U MAarHETU3M,
«Teopus BeposATHOCTEH W MaTeMaTUYeCKas CTATUCTUKA». 3HAHUS U HABBIKM, IOJIyYECHHBIE IPU
M3YYEHUU AMCUHUIUIMHBI, UCIIOJIb3YIOTCA IPU U3YYEHUU JAPYrUX CHEIHAIbHBIX JUCUUIUIMH U B
HUPC.

3. IlllanupyemMble pe3ybTAThl 00y4eHHUs! N0 AU CHMIIJIHHE, COOTHECEHHBbIE ¢ IIJIAHUPYeMbIMHU
pe3y/IbTaTaMH OCBOCHHs 00pa30BaTe/IbHOM POrpaMMbI

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:
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Conep:kaHue pa3aesioB TUCHUATIHHBI

1. AHTeHHBbIe 3JIeMeHTHI /15l COBPEeMEHHBIX TeJIeKOMMYHHKAIMOHHBIX CHCTEM

TpeboBanusl, npenbsaBIseMble K AHTEHHBIM YCTPOICTBaM B COBPEMEHHBIX TEXHOJIOTHUAX
6ecnipoBoiHOM cBsA3U. Kitaccudukanus u gusuka paboTbl aHTEHHBIX YCTPONUCTB, IPUMEHSEMBIX B
COBPEMEHHOU TexHHKe. OCHOBHBIE XapaKTEPUCTUKN aHTEHHBIX 2J1€MEHTOB. IIInpokomnonocHsie 1
CBEPXILIMPOKOINOJIOCHBIE AHTEHHbIE 3JeMeHThl. CrupainbHble aHTeHHbI. DpakTaabHble aHTCHHBDI:
BuAbl, (u3uka paboThl, XapakTEpUCTUKH. MHOroAMana3oHHbIE AaHTEHHbIE 3JEMEHTHI.
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. ITpumepsl MOJICTUPOBAHUS U pacuéTa aHTCHHBIX YCTPOMCTB Pa3InYHOTO
Ha3HAYCHHSI.

5. O0pa3oBaTe/lbHbIe TEXHOJOIHH, B TOM 4YHCJIe TEXHOJOIMH 3JIEKTPOHHOro 00y4eHHs
AUCTAHIMOHHBbIEe 00pa3oBaTe/bHbIC TEXHOJIOTMH, HCHOJb3yeMble MPH OCYIIeCTBJICHUH
00pa30BaTeIbHOIO NMpoOLECcCca MO0 JUCIUIIIHHE

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

BBoaHasi JieKIUs - OPUECHTUPYET CTYAEHTa B CUCTEME MU3Y4YEHUS JAHHOM JHUCLMILIMHBIL.
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
pa3sBUTHSI HAYKU U IPAKTUKHU, TOCTHXKEHUS B 3TOH cepe, UMeHa U3BECTHBIX YUCHBIX, U3J1aratoTcs
IIEPCIEKTUBHBIEC HAIIPABJICHUS UCCiIeN0BaHui. Ha 3TOM JIeKuu BBICKa3bIBAKOTCS METOIUYECKHE U
OpraHu3alMOHHbIE OCOOEHHOCTH PabOThI B paMKaX JaHHOW AUCLUILIUHBI, @ TAKXKE JaeTCs aHATIU3
pEKOMEHAYeMOH y4e0HO-METOANYECKON JINTEPATYPBI.

AxageMuyecKkasi JeKIus (WM JEKIUs 00LIero Kypca) — MociieIoBaTeNIbHOE U3JI0KEHHE
MaTepHala, OCyILECTBIIIEMOE IIPEUMYIIECTBEHHO B BIJI€ MOHOJIOra Ipenojasareiisi. TpeboBaHus
K aKaJeMMUYECKON JIEKIIMU: COBPEMEHHBII Hay4HBIH YpOBEHb M HACBILIEHHAs HH(OPMATUBHOCTS,
yOenuTenbHas apryMeHTalusl, JO0CTYITHAs U MOHSATHAas! peyb, YeTKasi CTPYKTYypa U JIOTUKa, HaIu4ue
SAPKUX MPUMEPOB, HAYYHBIX JI0Ka3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

IIpakTHYeckoe 3aHATHE — 3aHATHE, NOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HAaBBIKOB U 3aKPEIUVICHUIO MTOJIYYEHHBIX Ha JICKLIUU 3HAHUH.

JlaGopaTopHoe 3aHsiTHe —3TO IPOBEACHUE CTYJIEHTAMHU IO 3aJaHUIO IPENOAaBaTelIs
OTIBITOB C UCIIOJIb30BaHUEM MPUOOPOB, MHCTPYMEHTOB U APYIMX TEXHUYECKUX MPHUCIIOCOOJICHUH,
TO €CTh O3TO HU3YyYEHHE KaKUX-JIMOO SBJICHUH C MMOMOUIbIO CIENHUAIBLHOTO 000pYI0BaHUS.
JlaGopaTopHble 3aHATUS, SBISAACH OJHON (OPM YUeOHBIX 3aHATHH, Jal0T BO3MOKHOCTh HATJISTHO
chopMUpOBaTh IpEJCTaBICHHE 00 H3yYaeMbIX SIBICHUSX M Ipoleccax, MOMOTalT OBIAIEThH
TEXHUKOU JKCIIEPUMEHTA, & TAK)KE PEIIATh IPAKTUYECKUE 3aJa4H IIyTEeM [TIOCTAHOBKH OIIBITA.

Koncynbranuum — Buj ydyeOHBIX 3aHATUHN, SBISIOIIUICS OJHOM U3 (QOPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  cTyneHTOB. Ha KoHCymbTamusx 1o mpock0e CTYIEHTOB
paccmaTpuBaroTcs HauOosiee CIOKHbIE MOMEHTHI NpPU OCBOCHMM MaTepualla JUCHUIUIMHBI,
[IPENOJaBaTellb OTBEYAaeT HAa BOIPOCHI CTYIEHTOB, KOTOPBIE BO3HUKAIOT Y HUX B IIpoLecce
CaMOCTOSITENIbHOM pabOTHI.

B nponecce 00y4eHuUs1 NCHOIB3YIOTCS CIEAYIOLINE TEXHOIOIUN IEKTPOHHOIO 00y4eHUs
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHUH:
DJIEKTPOHHBIH y4eOHbIii Kypc «AHTEHHbIe CHCTeMbI B paanoTexHuke» B LMS
JaexTponHblii yausepcuter Moodle SAApI'Y, B koTopom:
- IpPEICTaBICHBI 3aJaHMsl AJIs CaMOCTOATENBbHOM pPaboThl oOydaromuxcs IO TeMaM
JUCLUIINHBL,



- OCYUIECTBJSIETCS MPOBEACHUE OTACIBHBIX MEPONPUATUM  TEKYIIETO  KOHTPOJs
YCIIEBAEMOCTH CTYJICHTOB;

- TIPEJCTaBJICHbI TEKCTHI JICKIIUHN MO OTACIbHBIM TEMaM TUCIHUILINHBI;

- IPEeACTaBJICHBI IPABUIIA MPOXOKIACHUS IPOMEKYTOUHOHN aTTECTALIUU MO JUCLHUILIINHE;

- MPeACTaBIIeH CIUCOK yU4eOHOU TUTEPATyPhI, PEKOMEHTYEMOM /ISl OCBOCHUS TUCIUILITUHBL;

- mnpexactaBieHa HHpopMmamus o (GopMe M BPEMEHU IPOBEICHUS KOHCYIbTALMNA IO
JTUCLUUIUIMHE B PEXKUME OHJIANH;

- mocpeacTBoM  (opymMa  OCYLIECTBISIETCS CHUHXPOHHOE U (WJIM) ACHHXPOHHOE
B3aMMOJICHCTBHE MEXKIY OOYJAarOIIMMHCS M MPENOJaBaTeieM B paMKax HW3YYCHUS
JUCLUTIIINHBI.

6. [lepeyeHb JHIEH3HOHHOT0 W (WJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
o0ecrneyeHusi, HCHOJb3yeMOro MPH OCYILIECTBJEHUM O00pPa30BATEJIbHOr0 Mpolecca Mo
AUCHUILINHE

B mpomecce ocymectBieHus —00pa3oBaTENBHOIO  Tpolecca MO  JAUCHUIUIMHE
UCIOJIB3YIOTCS:

JJIA (1)OpMI/IpOBaHI/I$I MaTCpraJIOB JJIA TCKYLICTO KOHTPOJIA YCIICBACMOCTU U ITPOBCACHUA
MIPOMEKYTOUHOM aTTecTaluu, Uit GOpMUPOBAHUSI METOAMUECKUX MATEPUAIIOB IO TUCIUILINHE:

- nporpammel Microsoft Office;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpPeMEHHBIX MNPO(PEeCCHOHAIBHBIX 0a3 JAaHHBIX W HH(OPMALNMOHHBIX
CIPABOYHBIX CHCTEM, UCIIOJIb3yeMbIX NIPH OCYIIECTBIEHNH 00pa30BaTeJIbHOI0 MpoLecca mno
AUCUUIJIMHE (TPH HEOOXOAMMOCTH)

B mpomecce ocymiecTBieHuss 00pa3oBaTENBLHOTO  Mporecca IO TUCIUIUIMHE
HCIIOJIBb3YOTCSA:

ABToMaTtu3upoBaHHas OuOimmoreyHo-uHpOpManuonnas cucremMa «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOI ¥  [ONOJHHUTEJbHOH Yy4eOHOW JMTepaTypbl, pecypcoB
NHPOPMALMOHHO-TEJeKOMMYHUKAIIUOHHOH ceTn «WHTepHeT» (IpM He00XOAMMOCTH),
PEKOMEHIYEeMBIX AJIfl OCBOCHUS JMCUHUIINHBI

a) OCHOBHasI JIUTEPATypa:
1. AHTeHHO-(UIEpHBIE YCTPOICTBA U pacpOCTPAHEHNE PAUOBOJIH: YU€OHUK AJis BY30B. /
I'. A. Epoxun, O. B. Yepnos, H. /I. Koseipes, B. I'. Kouepxesckuii; nox pexn. I'. A.
Epoxuna; M-Bo cBsizu P® - 3-e uzn. - M.: Iopsiuast muaus - Tenekom, 2007. - 491 c.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1059825&cat_cd=YARSU
2. Apremona T. K. AuTennsi: yue6. mocoodue ais By3oB. / T. K. Apremona, H. 1. ®omuues;
SIpocn. roc. yu-T um. [1. T'. JlemunoBa, Hayd.-mMeTo. coBeT yH-Ta - [2-€ U3/1., UCTIP. U JOIL].
- SIpocnasns: Apl'Y, 2010. - 107 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100701.pdf
3. Hedenos E. U. Ycrpoiicteo CBY u anTennsl: yued. mocodue mis By30B. / E. M. Hedenos;
I"oc. oO6pa3zoBarenbHOE yupexk/JieHHEe BbICIIEro mpod. oopazoBaHust MOCK. TEXH. YH-T CBS3H
u uHpopmaTuku - M.: Axkanemus, 2009. - 376 c.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=606764&cat_cd=YARSU
0) 10MOJTHUTEJIbHAS JIUTEpaTypa:
1. MapxkoBI'. T. AuTennsl: yueOHuk /is By30B. / I'. T. Mapkos, JI. M. Ca3oH0B; M-Bo BbICII.
u cpen. crerr. oopazoanust CCCP - 2-e u3j., mepepad. u gorm. - M.: Dueprus, 1975. - 528
c.
http:/lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=692921&cat_cd=YARSU



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
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=692921&cat_cd=YARSU

2. JlaBpoB A.C., Pe3nukoB I'.b. AuTeHHO-(hUAepHBIE yCTPOCTBA: yuel. mocoOue sl By30B,
M., Cosetckoe panuo, 1974, 367c¢
http://lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=742436&cat_cd=YARSU

3. Kouepxesckuii I'. H., AHTeHHO-QHAepHbIE YyCTpOHCTBA : y4eOHUK I 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-TEXHHUYECKas 0a3a, HEOOX0AUMAs /IS OCYIECTBJIEHUs 00Pa30BaTEeIbHOI0
npouecca no JMCUMIINHE

MartepuanbHo-TeXHUUYEeCKasi 06a3a, HeoOxoauMas IJisl OCYILECTBICHHS 00pa30BaTEIbHOIO
npoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTAB CIEIUATbHBIC TOMEIICHUS:

— ydeOHble ayJUTOPUM JIs MPOBEICHHUS 3aHATHH JIGKIIMOHHOTO THMA M MPAaKTHUYECKUX
3aHATUHN (CEeMUHAPOB);

— ydeOHbIe ayIUTOPUH I TPOBEACHUS JIaDOPATOPHBIX padoT;

— ydeOHbIe ayIUTOPUH IS TPOBEICHUS TPYIIIOBBIX U HHIUBUYaIbHBIX KOHCYJIbTALIUN,

— yueOHbIE ayTUTOPUHU [UIsl TPOBENEHHUS TEKYIIEro KOHTPOJS U TMPOMEKYTOUHON
aTTeCTall1u;

— TIOMEIIEHHUS I CAMOCTOSITEIbHOU PaOOTHI;

— TIOMEIICHHUS JIJISl XPAHCHUS ¥ TPO(QUITAKTHIESCKOTO O0CITY)KUBAHHS TEXHUYCCKUX CPEICTB
o0OydeHusI.

CreuunanbHble TOMEUIEHUS YKOMIUIEKTOBAHBI CPEICTBAMHU OOYUYEHUS, CIY>KallUMH JIJIs
MpEICTaBICHUST y4eOHOW WHGpopMauu OonbIol ayauropun. [l mpoBeneHUs 3aHATHN
JICKIIMOHHOTO THIMA MpeaiaraloTcs HaObOpbl JEMOHCTPAIMOHHOTO OOOpYyIOBaHUS M yueOHO-
HaIJSIAHBIX ~ TIOCOOMM, XpaHAIIMECs Ha SJICKTPOHHBIX HOCUTEISIX U 00ECIeUMBAIONINE
TEMaTHUYECKHE WILTIOCTPAIIH, COOTBETCTBYIOIINE PAO0OYHM MPOrpaMMamM JUCIUILINH.

[Tomenienus a1 caMOCTOSATENBHON pabOThl 00Y4arOIIMUXCSl OCHALIEHbI KOMIILIOTEPHOMN
TEXHHUKOW C BO3MOKHOCTBIO MOJKITIOYeHHS K ceTu «HTepHeT» 1 oOecreueHueM 10CTyIa B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPETY OpraHU3aI|H.

Yucno mocaJoyHbIX MECT B JIEKIIMOHHOW ayauTopuu Oosblie J100 PaBHO CIIHUCOYHOMY
COCTaBY MOTOKA, a B ayIUTOPUH JIJIsl TPAKTHUECKUX 3aHATUHN (CEMHUHAPOB) — CIIUCOYHOMY COCTaBY
rpynnsl oOydaronuxcst (rpymnmna o0yJaromuxcs AeTUTCS Ha 1BE TIOTPYIIIbI).

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

ABTOD:
Jouent kadenpbl HHGOKOMMYHUKALTUI
U paanopu3uku, K. ¢.-M. H. A.C. I'Boznmapés

(noonucy)


http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=742436&cat_cd=YARSU
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=786228&cat_cd=YARSU
http://www.lib.uniyar.ac.ru/edocs/iuni/20070702.pdf

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 KoHTpoJ/IbHBIE 32JaHUSI M HHbIE€ MATEPHAJIBI,
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,
CO3JIAI0LIET0 B BO3/1yX€e Ha paccTosiHMM 10 KM B HarpaBlieHUM MaKCUMAaJIbHOI'O U3JTy4EeHHUs
HaNpsDKEHHOCTD AekTpudeckoro nois 10 mB/m.

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

JlnameTp 3eMEHTapHOT0 PAMOYHOTO U3IydaTelis 1 cM, aMITUTy1a HepEMEHHOT 0 ToKa Ha
yactrote 100 MI'm cocraBaser 1 MA. Ormnpenenute BeTUYMHBI HaNpsHKEHHOCTEN
3IIEKTPUUYECKOT0 U MArHUTHOTO MOJIeH paMKH B HalIPaBJICHUN MaKCUMAJIBHOTO M3JTy4SHHUSL.
CpaBHHUTEe UX C BenWyMHaMu Hamnpspk€HHocted DMII, co3zmaBaemMoro 3jieMEHTapHBIM
AIIEKTPUUYECKUM JTUIIOJIEM.

CpaBHuUTE 3HAUE€HHE COMTPOTUBIIEHUS U3JIYYE€HUS PAMOYHON aHTEHHbI, UMEIOLLEH THaMeTp

dwu AMIUIUTYAY HNCPEMCHHOI'O TOKa I Ha 4YacCTOTC f, C COIIPOTHUBJICHUCM HU3JIIYUCHHUS
SJICMCHTAPHOI'O SJICKTPUUYCCKOI'O U3J1ydaTCJIA.
CpaBHI/ITC COIIPOTUBJICHUEC HU3JIIYUCHUA BHCMCHTapHOﬁ meian AJIHUHBI |, MMUTaeMOM

niepeMeHHbIM Hanpsokennem ammuatyabl U Ha wacrore f, ¢ conporusienrem nsnyuenus
9IIEMEHTAPHOT'0 IEKTPHIECKOTO H3TydaTes.

CumMeTpu4HBINA BUOpaTop UIMHBI 2| MMeeT CHHYCcOHIalTbHOE PacTpeie/IeHHe aMILTUTYIbI
nepeMeHHoro Toka dactotel f mo mmme: 1(z)=1,sin(k(I-|z[)). Omnpenennre

HaNpsHKEHHOCTH DJICKTPUYECKOTO W MAarHUTHOTO TOJIEH, CO3[aBaeMbIX BHOpPAaTOpPOM B
IIPOU3BOJILHOM TOYKE B JAJIILHEHN 30HE.

Omnpexnenute AuarpaMMmy HarpaBJIEHHOCTH CHMMETPHYHOTO BHOparopa u3 3amaun 8 mpu
JulnHe BUOpaTopa, paBHOI a) MONoBUHE, 0) OJTHOH, B) ABYM JUTMHAM BOJIHBI.



10.

11.

12.

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

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 cuMMeTpraHOTO MTOJTYBOJTHOBOTO BUOpaTopa: a) o yposHio 0,5;
0) 1O 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 HAMPSHKEHHOCTH AIEKTPUUIECKOTO TOJIsI cocTarisiet 3 B/m. Onpenenute mpenenst
n3MeHeHuss mnoaBoaumor MmomHoctd. KIIJ[ anTteHHo-¢umepHoro ycrpoiicta 70 %.
PaccmotpeTs HampaBieHHE MAaKCUMAJIBHOTO U3JTYyYEHHUSI.

UyBCTBUTENBHOCTH MPpUEMHOTO ycTporcTBa -140 nb/B, nuramudeckuii quana3zon 120 ab.
AMITTUTYa TOKA B 3JIEMEHTAPHOM JJICKTPUIECKOM m3rydarene JiiuHbl 10 cM Ha gacTtoTe
100 MI'i cocraBmsier 1 MkA. Omnpenenure TpaHULBl JOMYCTUMBIX TMepeMEIIeHUN
MpUEMHHUKA, PErUCTPUPYIOLIETO CUTHAI TaKOTO M3iydarelns. PaccMoTpeTs HarmpaBieHue
MaKCUMaJIbHOTO U3JTyYEHHUS.

DOneMEHTAapHBIA 3JEKTPUUYECKUN H3IydaTellb JUIMHBI 5 CM C MEPEMEHHBIM TOKOM 1 MA
pabotaet Ha yactote 450 MI'n. [IpenensHo AomycTUMAas AJIs YeIOBEKa MIIOTHOCTh TOTOKA
MONIHOCTH B 3TOM JmamasoHe cocTapiseT 10 mxBr/cm?. Omnpenenurte, 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

nepemennoro Toka | ma gacrore f, pacrnonoxken BepTukanbHO Ha BhicoTe h Has naeanbHO
MPOBOASINEN MOJICTUIIAIONIEH OBEPXHOCTHI0. OnpeennTe BeIUUNHbl HapsHKEHHOCTEH
IIEKTPUYECKOTO U MAarHUTHOT'O TIOJIEN U3JIydaTensl B 1ajdbHEHN 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.

8



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:

=

Knaccugukaius aHTEHHBIX yCTPOMCTB.

XapaKTEepUCTUKH aHTEHHBIX CHCTEM.

3. Komnuneapuele u aneprypHble aHTeHHBbl. OCOOCHHOCTH M (DM3WYECKHE MPUHIIMIIBI
(YHKLIMOHUPOBAHUS.

4. Tlomstue (¢pakrana. PpakranbHble aHTEHHBIE CTPYKTYphl. MX XapakTepUCTHKH.
IlepcrieKTUBBI NCIIOJIB30BaHUS.

5. OcHoBHBIC (PaKTOPBI, BIUSIONIUE HA JUAarpaMMoo0Opa3oBaHue. 3a1ada OnpeaeieHus mos
B OJIMDKHEH 30HE aHTEHHBI.

6. Tumbl aHTEHHBIX PEHIETOK U X Kiaccuukanus. O6IacTv MPUMEHEHHs ¥ TIPEIbSBIsICMbIC
TpeboBaHus. TexHHYeCKHe XapaKTePUCTUKH.

7. ®a3upoBaHHbIE AaHTEHHbIE pelIeTKU. Tumbl u3nydatesned. Pacuér auarpammbl
HaIpPaBJIECHHOCTH.

8. AHTEHHBI IEKTHOHHOTO cKaHupoBaHus. KommyTranmonHoe ckanupoBanue. CKauku JTyda
KOMMYTallHOHHON PEILETKH.

9. YwuccreHHsle MeTonbl uccienoBaHus xapakrepuctuk ®AP. Maremarndeckas MoJenb
®AP. O630p nporpaMMHOro 00ecreyeHus: 1 ero BO3MOKHOCTEH.

10. MeTo1bl IPOCTPAHCTBEHHOM CENICKIIMU CUTHAJIOB C TTo1aBlieHueM omex. [Ipumep pacuéra
¢ obecrieueHueM TpeOyeMBbIX 3aIUTHBIX COOTHOIIECHU.

11. Anroputmsl auarpaMMmooOpa3oBaHus. AfanTUBHOE AuarpammooOpa3zoBanue. Kpurepuu
ONTUMH3ALMH.

12. Ipunmmne! moctpoenus u 00padorka curnanoB B MIMO cucremax.

13. AnroputMmel cBepxpaspemienus. [IpocTpaHcTBEHHO-BpEeMEHHOE KOIUPOBAaHHE.

14. llongpuzanys U TPUHLIUIBI TOJIIPU3ALUOHHOTO Pa3/IeICHUS.

15. AHTeHHBI ¢ 00pabOTKOM CUTHAIIOB.

16. I'mOpuaHble aHTEeHHBI. MHOTOJTyYeBbIe aHTEHHBIE PEIIETKH.

no

HpaBn.na BBLICTABJIEHUA OLIEHKH HA 3a4éTe

W3yuenne IUCHMIUIMHBI 3aKaHYMBAaeTCS 3a4€ToM. BO BpeMs IMOATOTOBKH K 3auéTy

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 Gasuta, ecau BOonpoc packpsIT Oosee yeM Ha 90% ot Tpedyemoro oobéma. [1pu 3ToM cTyneHT
JIEMOHCTPUPYET TIyOOKO€ M MOJHOE BIIAJCHUE COJEpKaHHEM MarepHuaja W MOHATHHHBIM
anmapaToM JIIEKTPOAMHAMHUKH; OCYIIECTBIISIET MEXKIIPEIMETHBIE CBSI3H; YMEET CBS3bIBAThH
TEOpHIO ¢ MpakTUKOW. J[aéTr pa3BepHyThIe, MONHBIE U YETKHE OTBETHI Ha BOMpOC Ouiera u
JIOTIOJTHUTEIIFHBIE BOTIPOCHI, COOJIOAAET JIOTHUECKYIO TOCIEI0BATEIBHOCTD TIPU HU3JIOKEHHN
MmatepHaia. [ paMOTHO UCTIONB3YEeT TEPMUHOIIOTHIO 3JEKTPOIMHAMUKH.

— 2 Oara, ecnu Bompoc packpeIT 6omnee yem Ha 70%, HO MeHee yem Ha 90% oT TpebyeMoro
o0béma. [Ipm STOM OTBET B IIEJIOM COOTBETCTBYET YKAa3aHHBIM 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.
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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
3a/IaHUI TOBBILLIEHHOM CJI0)KHOCTH, OHU MOJIPa3yMEBAIOT IPUMEHEHUE BIUUCIUTEIbHON TEXHUKU
C MaTeMaTHYeCKUMH MakeTamu, HarpuMep, Matematica, MathCad, MATLAB, R, Stetistica niu
ux OecIIaTHBIX, CBOOOIHO pacpoCTpaHsAeMbIX aHajaoros, Hanpumep, Octave, SCiLAB, FreeMat
U JPYruX WIM OHJIAHH-BBIYMCICHUH (MOJB3yHTeCh JOOBIM ynoOHBIM Bam cmoco6om). Ilo
OKOHYAHUU MPAKTHYECKOTO Kypca MPOBOAUTCS KOHTPOJIbHAs paboTa, BKIIOYAONIas B ceOs
3a/IaHMs1, THTETPUPYIOIINE MHOXKECTBO MEJIKHUX OCBOCHHBIX 33]1a4 B OJIMH PACUETHBIN MPOCKT.
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