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AnHoTanus

JucuunnuHa «AHTEHHBI W YCTPONCTBAa CBEPXBBICOKOM 4YacCTOTBHD» BXOOUT B
00pa3oBaTeNbHYI0 MPOTPaMMy BBICIIETO O0pa3oBaHUsA — MPOTpaMMy CIEIUATUTETa IO
HANpaBlEHUIO  TOATOTOBKM/  cmeruanbHOCTH  25.05.03  «TexHuueckass  SKcITyaranus
TPAHCIIOPTHOTO  PaJAMO000PYJAOBAHUS)  HAMpaBlIeHHOCTH  «TexHuyeckas  IKCIUTyaTalus
PaZMOdIIEKTPOHHOTO  000PYZOBaHMS BO3AYLIHBIX CYJIOB W  adpoIlopToBy. JlucuuruimHa
peanuzyetcs kapeapoi «Ne2 1.

JucuunnuHa HaneneHa Ha (GOpMHUpPOBaHHE Y BBIITYCKHUKA CIAEAYIOUINX KOMIETCHIIHIA:

OIIK-1 «CmocobeH ucnoib30BaTh OCHOBHBIE 3aKOHBI MATEMATHKH, IUHUIIBI H3MEPEHUS,
¢byHIaMeHTalbHbIE IPUHIUIIBI U TEOPETUYECKHE OCHOBBI (PU3UKHU, TEOPETUYECKON MEXaHUKN

OIIK-5 «CriocobeH nmpoBOAUTH U3MEPEHHUS M WHCTPYMEHTAIBHBIA KOHTPOJIb, IPOBOIUTH
00paboTKy pe3yJbTaTOB U OLICHUBAThH TTOTPEITHOCTH

CopnepxxaHue IUCUUIUIMHBI «AHTEHHBI U ycTpoiictBa CBUY» oxBaThIBaeT Kpyr BOIIPOCOB,
CBSI3aHHBIX C MMapaMeTpaMu nepefaromux u npuemMubix anteHH CBY nuanaszona. B qucuuminne
paccMaTpUBalOTCS TPHHIMIT ACHCTBHS, TEOMETPHUUECKUE M DJICKTPUUECKHUE XapPaKTEPHUCTUKH
Pa3IUYHBIX TUIIOB AHTEHH: BUOPATOPHBIX, IIEJEBBIX, PYHOPHBIX, JIMH30BBIX, 3€pKaJbHBIX, a
Tak)Ke HamlpaBlieHHbIE CBOMCTBa cucTeMbl m3nydareneil. [IpuBoasitcs cBeneHuss 00 OCHOBHBIX
ycTporictBax ¢umepHoro tpakta CBY nmama3zoHa: aenuTensx MOITHOCTH, HAaNpPaBIICHHBIX
OTBETBUTEIISX, BPAIIAIOIINUXCS COYICHEHUSNX, AaHTCHHBIX MEPEKITI0YATEINAX U Jp.

[IpenogaBanue AUCUMIUIMHBI TMpELycMaTpUBaeT cienytomue ¢GOopMbl OpraHU3alUuU
y4e0HOT0 mporiecca: KU, 1ab0paTOpHbIe padOThI, MPAKTUICCKUE 3aHSATHUS, CAMOCTOSITENIbHAS
paboTa cTyZeHTa, KOHCYJIbTAlllH, KypCOBOE MPOEKTUPOBAHUE

[TporpaMMo#i NUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOMME BUABI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO6mast TpyJ0EMKOCTh OCBOCHHS AUCIUIUIMHBI COCTABISET 8 3a4eTHBIX eAUHUIl, 288
4acoB.
S3bIK 00yUYEHHUS 110 JUCITUTUTMHE «PYCCKUM»



1. TlepedyeHb nmuaHUPYEMBIX pPe3yiabTATOB OOYyUEHUS MO JUCIIUIINHE
1.1. Ilenu npenogaBaHusi AUCLUTIIMHBI

Henpto npenoaaBanus JUCHUILUIMHBI «AHTEHHBI M YCTPOICTBa cBEpXBBICOKOM yacToThl (CBY)»
aBisieTca:  (opMupoBaHUEe NPOPECCHOHATBHONM MOATOTOBKU CIIELHUAIUCTOB 110 HAIMPABICHUIO
25.05.03 « TexHuueckass 3KCIUlyaTallus TPAHCIOPTHOTO Paanoo00pyI0BaHUS 1o
HaNpaBIEHHOCTH « TexHuyeckas OHKCIUTyaTalus paJnO3JeKTPOHHOro  000pyIOBaHUS
BO3JIYIIIHBIX CYJIOB M a’pOINOpPTOB» B 0O0JacCTH COBPEMEHHBIX aHTeHH M yctpoiictB CBY ;
O3HAKOMJIGHHE C KpYroM IpoOiieM, CTOSAMMX Hepea pa3paboTuyMKaMH aHTEHHO-(UAEPHBIX
CUCTEM HAa3€MHBIX M OOpPTOBBIX PATUOJOKAIIMOHHBIX CTAHLMH; MOJy4EHHE MPAKTHUYECKUX
HaBBIKOB [0 JKCIIEPUMEHTAJIbHOMY MCCIEIOBAHUIO M HACTpOilKe aHTEeHH M ycrpoiicts CBUY;
MIOJTyY€HHE HABBIKOB IO pacyeTy U aBTOMaTU3UPOBAHHOMY pacdeTy aHTeHH U ycTpoiictB CBY u
YMEHHE UX UCIOJIb30BaHUS NPH TEXHUUECKOM OOCTYKMUBAHUU U HACTPOMKE pagloTEeXHUUECKUX
YCTPOWCTB M CHUCTEM , B HAYYHO-HCCIEAOBATEIBCKOM WM INPOM3BOJACTBEHHON JACSATEIBHOCTH B
001aCTAX JTOKAMOHHOTO, HABUTAIIMOHHOT'O U CBA3HOTO HAa3HAYEHUS.

1.2. JlucumruivHa BXOAUT B COCTaB 00S3aTENbHON YacTH 00pa30BaTEILHON MPOTrPaMMbl
BhICIIeT0 oOpa3oBanus (nanee — OIT BO).
1.1. IlepeueHb MIIAaHUPYEMBIX PE3yIbTATOB OOYUYCHUS MO JUCIUIIHMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTatamu ocBoenus OI1 BO.

B pesymbraTte OCBOCHHMS IUCHUIUIMHBI OOYYaIOUIMIACA IIOJDKEH 00J1aJaTh  CIeIyOIUME
KOMITETCHLIUSIMU:
[IK-2 «roTOBHOCTh K TIPOBEJACHHWIO HWCIBITAHHA W ONPEICICHHIO pPaboTOCIIOCOOHOCTH
YCTaHOBJIEHHOTO, SKCILUIyaTUPYEMOI'O0 U PEMOHTHUPYEMOTO TPAHCHOPTHOIO PAaJMO3TEKTPOHHOIO
000pyIOBaHUS:
3HaTh

-pU3NYECKYI0 CYIIHOCTh SIBJICHHH, TNPOLECCOB M H(PQEKTOB, JEKAIMIUX B OCHOBE
(GyHKIIMOHUPOBAHUHU aHTEHH U ycTpoiicTB CBY;

- OCHOBHBIE 3aKOHBI TEOPUH 3JIEKTPOMArHUTHOIO TOJIS;

- (pusmueckoe conep:kaHuE SIEKTPUUECKUX XapaKTEPUCTUK IEpeNaloluX U MPUEeMHBIX
aHTEHH, JIMHUN nlepenadyu U yctpoiicts CBY;

- CTPYKTYPY JEKTPOMArHUTHOTIO OJISI HAJT UCATBHO MPOBOISILEN TOBEPXHOCTHIO;

- 0COOCHHOCTHU PacIpOCTPAHEHUS BOJIH Pa3IMYHbBIX JHANA30HOB;

- XapaKTEPUCTUKH MEPEIAIOIINX U MPUEMHBIX aHTEHH U ycTpoicTB CBY;

- COOTHOILUEHUS MEXAY TIEOMETPUUYECKUMH U DJIEKTPUUECKHMHU XapaKTEPUCTUKAMU
AHTEHH;

- METO/bl pacyeTa OCHOBHBIX XapaKTEPUCTUK aHTEeHH U ycTpoicTB CBY kak 00beKTOB
JKCIUTyaTaluu,

- METONbl OLEHKH BIHMSHHUS OKCIUTyaTAal[MOHHBIX (AKTOPOB HA HAIEKHOCTh U
3JIEKTPUYECKHUE XapaKTEPUCTUKU aHTeHH U ycTpoiictBa CBY;

-TIPUHITUTIBL 1 METOJIBI COTJIACOBAHUS AHTEHH ¢ (DUIECPHBIM TPAKTOM;

-METOJIbI ¥ CPEJICTBA U3MEPEHUS PATUOTEXHUUECKUX XapaKTEPUCTHUK AHTEHH U YCTPOMCTB
CBUY;

- METOJIbl BBIMOJHEHUS (OPM TEXHUYECKOrOo OOCITYyXUBaHUS, MOHMCKAa W YCTPAHEHUs
OTKa30B B O0BEKTE IKCILTyaTallUN;

-IpaBUjia COCTABJICHMSI AHATUTHUUYECKUX O030pOB M HAy4YHO-TEXHHYECKHX OTYETOB IO
pe3ynbTaTaM BBITIOJTHEHHOW pabOThI, MOATOTOBKH IyOJMKAIMNA PE3yJIbTaTOB WCCICIOBAHUA H
pa3paboTOK B BUJIE TPE3EHTAIINM, CTATEH U JOKJIAIOB.

yMETh



—YUYUTHIBaTh COBPEMEHHbBIE TEH/ICHLIUU PA3BUTHS JIEKTPOHUKH, U3MEPUTENBHON U
BBIYUCIIUTENIPHOM TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTMH B CBOEHl MpodeccHoHalIbHON
NeSITENIbHOCTH;

—OCYILECTBIIATh COOp M aHaIM3 MCXOAHBIX JAHHBIX JAJS pacyera M IMPOEKTUPOBAHUS
JIeTaJIeH, Y3JI0B U YCTPOMCTB PAIMOTEXHUYECKUX CUCTEM;

—peanu30BbIBaTh MPOTrPaMMBbl HKCHEPUMEHTANbHBIX MCCIEIOBAHUM, BKIIIOYas BHIOOD
TEXHUYIECKHUX CPENICTB  00pabOTKyY pe3ysbTaToB;

- cobupatb, 00pabaThIBaTh, aHATU3UPOBATH U CUCTEMATU3UPOBATh HAYYHO-TEXHUYECKYIO
MH(POPMALIMIO TI0 TEMAaTUKE MCCIIEIOBAHUS, ICIIOJIb30BaTh JOCTH)KEHUSI OTCUECTBEHHOM 1
3apyOeKHOM HAYKH, TEXHUKH U TEXHOJIOTHH;

- 000CHOBAHHO BBIOMPATh M BBINOJHATH PACUET U MPOEKTUPOBAHUE JE€TaJIEH, Y3JI0B U
ycrpoiictB CBY paiMOTEXHUYECKUX CHUCTEM B COOTBETCTBHMM C TEXHHYECKUM 3aJaHUEM C
HCIIOJIb30BaHUEM CPEJICTB aBTOMATU3ALIMK IPOEKTUPOBAHMS;

- paccuuTHIBaTh T'€OMETPUUECKUE U JIEKTPUUYECKHE MapaMeTpbl OOPTOBBIX M HA3€MHBIX
aQHTEHH,;

-IIPOBOJIUTH JKCIEPUMEHTAIbHbIE HM3MEPEHMs XapaKTCPUCTHUK W3IyYEHUS aHTCHH U
napameTrpoB yctpoiicts CBY;

-BBIOpaTh M pPACCUUTATb MECTO BKJIIOUEHHUS COTJIACYIOIIMX 3JEMEHTOB B (UAECPHOM
TpaKTe;

- OLICHUTh TEXHUUYECKOE COCTOSIHUE aHTEHHBI U (PUJIEPHOTO TPAKTA MO JAHHBIM YCTPOUCTB
perucrpanyy KOHTPOJIs;

- 3(QQEeKTUBHO HCIIOIB30BaTh METOJbl M CPEJICTBA KOHTPOJS U JAUArHOCTHPOBAHUS
TEXHUYECKOTO COCTOSIHUSI aHTeHH M ycTpoiictB CBY st onpenenenus ux paboTOCIIOCOOHOCTH
Y TOTOBHOCTH K 3KCIUTyaTallHH;

- 00pabaThIBaTh SKCIIEPUMEHTAIILHBIC M PACUETHBIC JaHHEIC,

- aHaJIM3MPOBaTh NPUYMHBI OTKA30B M HEHMCIIPaBHOCTEH, Opaka M OmMOOK B pabore
MH)KEHEPHBIX CITYXkO.

BJIQ/ICTh HABBIKAMU

- mpaBwiIamMu TocTpoeHus u uteHus cxem CBY dumepHOro TpakTta mnepemaronux u
MPUEMHBIX aHTEHH;

- METOJJaMH pacyeTa U U3MEpPEHHs] TEXHUYECKUX XapaKTEepPUCTHUK U apaMeTPOB aHTEHH U
yctpoiicts CBY;

- METOJaMH BBIOOpa M3MEPUTEITHHBIX MPUOOPOB M pabOTHl ¢ HUMHU TIPH ONPEICICHUN
XapaKTEepUCTHK aHTEHH U ycTpoiicts CBY;

- METOJaMH OLEHKH (YHKIIMOHAIBHOTO COCTOSIHUS aHTEHHO-(QUIEPHOTO TpakTa IO
JAHHBIM CUCTEM PETHCTPAIH U KOHTPOJIS,

- cmocobamu obOecrneyeHus: 3JIEKTPOMAarHUTHOM COBMECTUMOCTH PaJlO3JIEKTPOHHBIX
CPEJICTB;

-crioco0aMu OpraHu3aly  TEXHUYECKOIo o0CITyKUBaHUS u HACTPONKHU
PaIMOTEXHUYECKUX YCTPONUCTB U CUCTEM.

HUMCTB OIIBIT ACATCIIbHOCTH

- TI0 pacyeTy rmapaMeTpoB MPOBOJIOYHBIX M allepTypHBIX aHTEHH U 2JIEMEHTOB TPAKTa;

- 1O TpoBepke pabOTOCIOCOOHOCTH AHTEHHO-(QUICPHBIX CHCTEM B  IEPUOJ
9KCIUTyaTalnHy;

- TI0 IPOBEIEHUIO 3KCIIEPUMEHTAIBHBIX U3MEPEHUN ONTHYECKUX, (POTOMETPHUECKUX U
IIEKTPUYECKUX BETMUUH U HCCIICAOBAHNUS PA3INIHBIX OOBEKTOB 110 3aJaHHON METOIHKE.



B pesynbrare m3ydeHus AUCHMILIAHBI OOYYArOIIUNCS JOHKCH 00JaJaTh CIeIyIONIMHE
KOMIETCHIIMSIMHA WM UX 4acTsMHU. KoMIeTeHIMY U MHAUKATOPHI X JOCTHKEHUSI TIPUBEJICHBI B

Tabymme 1.

Tabnuna 1 — [lepedyeHb KOMIETEHIMA U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpymnmna)
KOMIIETEHIIUH

Konn
HanMEHOBaHUE
KOMIIETEHIIUHA

KOI[ 1 HAUMCHOBAHUC MHIHUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

Oo6menpodeccroHalbHbIE
KOMITCTCHITHH

OIIK-1 Cnocoben
UCTIONIb30BaTh
OCHOBHBIE 3aKOHBI
MaTeMaTHKH,
€MHULIBI
U3MEpEeHUs,
dbyHIaMEHTaTbHBIC
MPUHIIUTIBI 1
TEOPETUUECKHE
OCHOBBI (PU3UKH,
TEOPETUYECKOMN
MEXaHHUKHU

OIIK-1.3.10 3HaTh OCHOBBI ANEKTPUYECTBA U
MarHeTusma

OIIK-1.VY.1 ymeTb npuMeHsTh (pusnyeckue
3aKOHbI U1 MaTeMaTH4YE€CKHE METO/IbI IS
peleHus 3a/1a4 TEOPETUIECKOT0 U
MIPUKIIATHOTO XapaKTepa

OIIK-1.Y.10 ymeTb CTpOUTH U U3y4YaTh
MaTEeMaTHYECKUE MOJIETTN KOHKPETHBIX
SIBJICHUH U TIPOLIECCOB JJISI pEIIeHUs
pacyeTHBIX U MCCIIEI0BaTENbCKUX 3a/1a4;
OIpeNeNsATh BO3SMOXHOCTH TPUMEHEHHS
TEOPETUYECKHUX MOJIOKEHUN U METO/I0B
JUCLUIUIMHBI JU1 IOCTAaHOBKU U PEIIEHUS
KOHKPETHBIX NMPUKJIAJHbIX 33/1a4; peliaTh
OCHOBHBIC 33/1a4M Ha BBIYHUCIICHUE MPE/IETIOB
byskumid, tupdepeHITUpoBaHu U
MHTETPUPOBAHUS, HA pa3iokKeHne GyHKINUU
B PSIIBI

OIIK-1.Y.5 ymMeTp NpUMEHATb OCHOBHBIE
3aKOHBI (PU3UKHU TIPU PEIICHUU
NPaKTUYECKUX 3a/1a4

OIIK-1.Y.7 ymeTh NpUMEHSATH OCHOBHBIE
npremMbl 00pabOTKU SKCIIEPUMEHTAIBHBIX
JAHHBIX

OIIK-1.B.1 BnameTs HaBBIKAMU
UCTIOJIb30BaHUS 3HAHUN (PU3UKHU U
MaTEeMaTUKU NP PEIIEHUH TPAKTUYECKUX
3aj1a4

OIIK-1.B.2 BnameTh MaTeEMaTHYECKOH
CUMBOJIMKOM JJIs 3aIIUCH U YTEHUS
MaTeMaTUYECKUX BbIpaXKEHUN

OIIK-1.B.4 BnageTh HaBbIKAMU
OpraHu3alliy U IPOBEIECHUS SKCIIEPUMEHTA

ObwenpodeccuoHanbHble
KOMITETCHITHH

OIIK-5 Cnocoben
IPOBOJIUTH
U3MEpPEHUs U
WHCTPYMEHTAJIbHBIN
KOHTPOJIb,
IPOBOJIUTH
00paboTKy
pe3ynbTaToB U
OLIEHUBATh
HOTPEIIHOCTH

OIIK-5.Y.1 ymets BEIOUpATH U
UCIIOJIb30BaTh COOTBETCTBYIOLINE PECYPCHI,
COBpPEMEHHBIE METOIMKHN U 000PY/I0BaHNE
JUIS IPOBE/IEHUS SKCIIEPUMEHTABHBIX
UCCIIEA0BAHUM U U3MEPEHUI

OIIK-5.Y.2 ymets 00pabaTbIBaTh U
NPECTABIIATH MOyYeHHBIE
HKCIIEpUMEHTANIbHbIE JaHHbIE IS
MOJTy4eHHs 00OCHOBAHHBIX BHIBOJIOB
OIIK-5.B.1 BnameTs MeTOZAMU
AKCIIEPUMEHTATBHOTO ONPECTICHHS
apaMeTPOB, XaPaKTEPUCTHK




PaJIMORIICKTPOHHBIX CUCTEM
OIIK-5.B.2 Bnagets MeToaMu 00pabOTKU
pe3yJIbTaTOB U3MEPEHUI

2.  Mecto nucuumiuHbl B cTpykType OI1

JucuuruinHa MOXeT 0a3upoBaThbCs Ha 3HAHMAX, paHee MPHOOPETEHHBIX OO0YYarOIUMUCS IPH
U3yYeHUH CJeAyIoumX aucuumuinH: JucuuniauHa  OasupyeTrcss Ha 3HAHMSIX, paHee
nproOpETEHHBIX 00YYAIOIIMMHUCS TPU U3YUYCHHUHU CIICAYIONIMX TUCIUILIHH:

- «PamumorexHuueckue MeNMM M CHUTHAIBD) — B pasznenax «J{IuHHBIE JTUHUNY,
«KonebarenbHble KOHTYPBD?, « DUIBTPHI»;

-« DNEKTPOJMHAMUKA U PACIIPOCTPAHEHUE PATHOBOIH.

3HaHUs, MOJYYEHHbIE NPH HU3YyUYEHHHM MarTepuasna JIaHHOM AMCIUIUIMHBI, UMEIT Kak
CaMOCTOATCIIbHOC 3HAYCHUC, TaAK U MOT'YT MCITIOJIb30BATHCA MMPU U3YUCHUHN APYTUX OUCHHUILINH:

- «PagmonokaoHHbIe CUCTEMBI U KOMILIEKCHIY,

- «CHYTHI/IKOBI)IG CHUCTEMbI HaBUTI'allUHU, CBs3HU U Ha6J'II021€HI/I$I»,

- «PagronaBUTanOHHbBIE CUCTEMBI U KOMILIEKCHD.

3. OO0OBeM U TPYJI0OEMKOCTh JUCIUILTAHBI
JlanHbpie 00 0o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB Y4eOHOMH
paboThI 1O TUCIUILTHHE (M pacrpeie]ICHUe 3TOH TPYJO0EMKOCTH IO CEMECTPaM) TPEACTABICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYJO0EMKOCTh AUCIUIIINHBI

N Tpy10eMKOCTB 1O CEMECTPAM
Bun yueGHOM paboThI Bcero NoG No7
1 2 3 4
Oowan mpyooemKocmsp OUCYUNTIUHDBL, 3/ 88 4/ 144 4/ 144
3E/ (1ac)
U3 nux uacoe npakmuyeckoii n0020moeKu
Ayoumopusie 3anamusn, BCEro 4ac. 119 68 51
B TOM YHUCJIE:
nekuu (JI), (gac) 51 34 17
npaktuueckue/cemunapckue 3anatus (113),
(dac)
naboparopublie padotsl (JIP), (dac) 51 34 17
KypcoBoii npoekT (padota) (KII, KP), (dac) 17 17
sK3aMeH, (Jac) 72 36 36
CamocmoamenvHas paboma, Bcero (dac) 97 40 57
Buo npomesicymounoit ammecmayuu: 3auer, OK3.
mudd. 3ager, skx3amen (3auer, Judd. 3aq, I3, OK3.
K3 %) OK3.

4. ConepxaHue TUCIUTIITUHBI
4.1. Pacnpeznenenuie TpyJA0€MKOCTH TUCHUIUIMHEI IO pa3/iejaM U BUJaM 3aHSITHI.
Pazgenbl, TeMBbI TUCHUTIIIUHBI K UX TPYJOEMKOCTh ITPUBECHBI B TA0IUIIE 3.

Ta6mmia 3. — Pa3gensl, TeMbl JUCITUTUIMHBI U UX TPYJOEMKOCTh

Pasgensl, TeMBI TUCIMIIIHHEL Jleknuu 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)

Cemectp 6




. Paznen 1. [Ipunimnet
¢yHkuronuposanus ycrpoiicts CBU u
aHTEHH

Tema 1.1. Ha3HaueHue u pojib aHTEHHO-
(buIepHBIX YCTPOICTB B
parnOTEXHUYECKUX CHCTEMaX;

Tema 1.2. Knaccudukanus 1uHuit
nepeauy;

Tema 1.3. OCHOBHBIE 2TIEKTPUUECKUE
XapaKTepUCTUKH JTMHUN Tlepeayn;
Tewma 1.4. PexxuMbl BOJIH B TUHUAX
nepeauy;

Tema 1.5.001mme METOABI COTIACOBAHUS C
Harpy3kou

Pazzmen 2. . CuMMeTpUYHBIH BHOpaTop B
CBOOOTHOM TIPOCTPAHCTBE

Tema 2.1. Pacnipenenenue Toka u

3apsjia Ha TOHKOM BUOpaTope

Tema 2.2. ITone nznyyeHus
CUMMETPUYHOI0 BUOpaTopa B aibHEN
30HE

Tema 2.3. XapaKTE€pUCTUKHU U3ITyUYEHUS
CUMMETPUYHOTO BHOpaTopa

Tema 2.4. CummeTpupyomue ycTpoicTaa

Pasnen 3. HanpaBiieHHBbIE CBOMCTBA
CHUCTEMBI H3JTy4daTesiein

Tewma 3.1. [lone uznyueHus cucTemsl
n3nydaresiei. Teopema nepeMHOKEHHUS.
Tewma 3.2. [IpuHuun kayanus Jiy4ya B
HEMOJBIKHOM JIMHEHHOM CHCTEME
Tema 3.3. HanpaBneHHble CBOICTBA
AHTEHHOW PEIIETKH C OCEBBIM
U3Iy4YeHHEeM (aHTEeHHA «BOJIHOBOM
KaHai)

Tema 3.4. KoMmiekcHble BXOIHBIE

COIIPOTHBIICHUS CUCTEMbI BHOPATOPOB

Paznen 4. lleneBble u3nydarenn

Tema 4.1. [IpyHUMI TBOMCTBEHHOCTH 1
€ro MPUMEHUMOCTh B TEOPUHU LIETEBBIX
AHTCHH.

Tema 4.2. Illenu B BoTHOBOIE

Paznen 5. OCHOBBI TEOPUH ANIEPTYPHBIX
AHTEHH

Tema 5.1. Ilosie u3aydeHUs MIOCKOM
amnepTypbl MPOU3BOJIBLHON (POPMBIL.
Tema 5.2. BnusitHue aMIuiuTy IHOTO U

(ha30BOro pacnpesiesieHust HA IHarpaMmy
HaTPaBJICHHOCTH.




Paznen 6.BonHOBOIHBIE M3ITydaTenn
U pYTIOpHBIE aHTEHHBI

Tema 6.1. U3nyueHnune u3 oTKpbITOro
KOHIIa IPSMOYTOJIBHOTO U KPYIJIOTO
BOJIHOBO/1A.

Tema 6.2. OCHOBHBIE THIIBI
AJIEKTPOMAarHUTHBIX PYTIOPOB

Pasnen 7. JINH30BbIC aHTCHHEI

Tema 7.1. Yckopsitolne MeTaTIn4ecKue
JIMH3bI

Tema 7.2. JIusnekTpuyecKkue TUH30BbIC
AHTCHHBI

Pasnen 8. 3epkalibHbIC aHTEHHBI

Tema 8.1. Omnpenenenue 1mnons B
packpplBe M OIS M3IIy4YEHHs
napaboIOUIHOTO 3epKaa.

Tema 8.2. Koabdunument ycuneHus
(KY) u onTtumanbpHbIi yron packpbiBa
napaboJsonja.

Tema 8.3. JIByX 3epKajibHblE aHTCHHBI

Pazmen 9. .DneMeHTHI HUIEPHOTO
TpakTa

Tema 9.1.T-00pa3Hble geaUTENH
MOIITHOCTHU (TPOWHUKH).

Tema 9.2. BonmHOBOAHBIE MOCTHI.
Tema 9.3. AHTEHHBIN NTEPEKITIOYATED
Ha IIEJIEBBIX MOCTaX

Htoro B CEeMCCTpC:

34

34

40

Cemectp 7

Temal(. da3zupoBaHHBIC aHTCHHBIC
PCIICTKH.

Tema 10.1 Ione uznyuenus cucreMs
u3iyqaresied. Teopema epeMHOKECHUS.

Tema 10.2 BuGpaTopHble pemeTky ¢
OCEBBIM M3ITy4CHUEM

Tema 10.3. BotHOBOHO-IIIEJIEBBIE
peLIeTKH.

Tema 10.4. deppUTOBBIE yCTPONCTBA

Tema 10.5. Cxemsl nutanus AP

17

17

BrinonHeHne KypcoBOro npoexra

17

57

Hroro B cemectpe:

17

57

Hroro:

51

51

17

97




[IpakTnueckas

IMOoATOTOBKA  3aKJIIOYacTCd B HCIOCPCACTBCHHOM  BBLIIIOJTHCHWUUN

o0yyarolMMHUCST  OMNpPENEeNEeHHBIX  TPYAOBBIX  (QYHKUMH,  CBA3aHHBIX C  Oy;yuien
npodeccHoHaIbHON AEATEIBHOCTHIO.

4.2. CopnepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHSITHI MPUBEICHO B Tabiwuile 4.

Ta6muma 4 - ConepxaHue pa3fesioB U TeM JEKIIMOHHBIX 3aHSATUI

Howmep pa3znena

Ha3zBanue u conepkaHue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

Pazgen 1.

[Tpuntunel pyHKIMOHUpOBaHUs ycTpoiicTB CBY 1 aHTeHH

Tema 1.1. Haznauenue u poib aHTEHHO-(QUICPHBIX YCTPOWMCTB B
PaAMOTEXHUYECKUX CHUCTEMAX;

Tema 1.2. Knaccudukanus TuHUA nepenayu;

Tema 1.3.0CHOBHBIE DJIEKTPUYECKUE XAPAKTEPUCTUKU  JIMHUU
neperayy;

Tema 1.4. PesxuMbl BOJIH B JIMHUSX NIEPEIAYH;

Tema 1.5.0061mue MeTO/Ibl COTIIACOBAHHUS C HATPY3KOM

Pazgen 2.

CuMMeTpHUYHBII BUOpaTOp B CBOOOIHOM MPOCTPAHCTBE

Tema 2.1. Pacnipeenenue Toka u 3apsia Ha TOHKOM BUOpaTope

Tema 2.2. Tlone u3mydeHUss CUMMETPUYHOTO BHOpaTopa B JajbHEH
30HE

Tema 2.3. XapakTepuUCTUKH U3ITyUEHUSI CAMMETPUYHOTO BUOpaTopa
Tema 2.4. CuMMeTpHpYIOIIHME YCTPOMCTBA

Pazgen 3.

HanpasneHnHble CBOMCTBA CUCTEMBI U3JTy4YaTelIeu

Tema 3.1. Ilone n3nmydeHus: CUCTEMBI U3TyUaTeNEH.

Teopema nepeMHOKEHUS.

Tema 3.2. IlpuHumn kayaHus Jy4da B HENOJBHMKHOW JIMHEHHOU
CUCTEME

Tema 3.3. HanpaBieHHbIe CBOMCTBa aHTEHHOW PELIETKH C OCEBBIM
U3JTy4eHUEeM (aHTEHHA «BOJIHOBOM KaHA)

Tema 2.4. KoMIuleKCHbIE BXOAHBIE CONPOTHBIICHHUS CUCTEMBI
BUOPaTOpPOB

Paznen 4.

[I{eneBble n3myvarenu

Tema 4.1. [IpuHIMI TBONCTBEHHOCTH M €r0 MPUMEHUMOCTb B TEOPUU
IIEJICBEIX AHTCHH.

Tema 4.2. Illenu B BomHOBOAE

Pazpnen 5.

OCHOBBI TEOpUH ANEPTYPHBIX AHTEHH

Tema 5.1. Ilome wu3nydyeHHs IUIOCKOW amepTypbl MNPOU3BOJIBHOU
(bopMBI.

Tema 5.2. Baussaue aMrmuutynHOro U (a3oBOro pacmpeieseHus Ha
JIMarpaMMmy HaIlpaBJICHHOCTH.

Pazgen 6.

BonHoBOHBIE M3ITyUaTeNu U pyNOpPHbIE AaHTEHHBI

Tema 6.1 WM3nmyyeHue M3 OTKPBHITOIO KOHIA MPSIMOYTOJBHOIO U
KPYIJIOTO BOJIHOBOJIA.

Tewma 6.2. OCHOBHBIE TUIIBI AEKTPOMArHUTHBIX PYIIOPOB

Pazgen 7.

JIMH30BBIC aHTEHHEI
Tema 7.1. Yckopsmonme METALTMYECKHE JTUH3BI
Tema 7.2. JINANEKTPUYECKUE JINH30BbIE AHTEHHBI

Pazgen 8.

3epKaJibHbI€ AHTCHHBI
Tema 8.1. OmnpeneneHue mnojs B pacKpblBE U IO H3IyYEHUs
napaboJIONTHOTO 3epKaa.




packphbiBa mapadboIoua.
Tema 8.3. JIByX 3epKajbHbIC AHTCHHBI

Tema 8.2. Koadpdumment ycumenuss (KY) m onrtumanbHbId yrou

Paznen 9. DneMeHTh! (UAEPHOTO TpaKTa
Tema 9.1.T-o0pa3Hble AeTUTETN MOIITHOCTH (TPOMHUKH).
Tema 9.2. BoJHOBOJIHEIE MOCTEI.
Tema 9.3. AHTEHHBIN NTEPEKITI0OYATEIb HA MIEJIEBBIX MOCTAX
Pazgen 10 ®Da3upOBaHHBIE AHTEHHBIE PELIETKU.

TemalO.1
Teopema nepeMHOKEHUS.

Tema 10.4. deppurossie ycrpoiictea CBY.
Tema 10.5. Cxemsbl nutanust GAP.

[lone wu3ny4yeHUs JHUHEHHONW CHUCTEMBI

Temal(.2. BuGpaTopHbie pemieTku ¢ OCEBBIM U3TyUYCHHUEM.
Tema 10.3. BolIHOBOJHO-IIIETEBbIE PEIIETKU.

H3JTy4YaTesei.

4.3. Ilpaktuyeckue (CeMUHAPCKHUE) 3aHITUS

TeMbl MPAKTUYCCKUX 3aHATUMN U UX TPYAOCMKOCTb TPHUBCICHLI B Ta6J'II/II_Ie 5.

Tabauna 5 — [IpakTuueckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tems! npaktuueckux | POpMBbI MPAKTHUECKUX | TpPYyd0EMKOCTh, |IPAaKTHUECKOH |pasierna
/11 3aHATHH 3aHATUNI (dac) MOATOTOBKH, | JUCIIAI
(uac) JIMHBI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO
Bcero
4.4. JlaGopaTopHBIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TAOIHIIE 6.
Ta6mmia 6 — JlabopaTopHbIe 3aHATHS M KX TPYJIOEMKOCTh
No T
2 JIOEMKOCTh
HanmenoBanue nabopatopHbsix padboT 24 > | Nepaspena
/11 (1ac) JACIIUTUTMHBI
Cemectp 6
1. HccnenoBanue norapuMuyueckoil crupaabHON aHTEHHBI 4 2
2. CornacoBaHue BOJIHOBOJA C HATPYy3KOi 4 1
3. UccnenoBanue pynopHbIX aHTEHH C KOPPEKTUPYIOIIMMU 6 6,7
nuH3aMu. Yacts 1.
4. UccnenoBanue pynopHbIX aHTEHH C KOPPEKTUPYIOINMU 6 6,7
nuH3aMu. Yacts 2.
5. UccnenoBanue 3epKaibHbIX aHTCHH 6 8
6. UccnenoBanue 4eThIpeX MICYHBIX BOJTHOBOAHBIX 4 9
AJIEMEHTOB aHTEHHBIX NepekioyaTenei. Yacts 1.




7. UccnenoBanue 4eThIpeX MICYHBIX BOJTHOBOAHBIX 4 9
AIIEMEHTOB aHTEHHBIX MepekouarTenei. YacTs 2.
Cemectp 7
8. HccnenoBanne aHTEHHBI TUITIA «BOJHOBOM KaHAID) 4 3
9. Hccnenosanue BOJIHOBOIHO-IIEIEBLIX aHTEHH 4 4
10. HccnenoBanue HMWIMHAPUYECKON CIUPATIBHON aHTEHHBI 4 3
1. UccnenoBanue Ga3npoBaHHONW aHTEHHOHN PEIISTKH 5 10
Bcero: 51

4.5. KypcoBoe npoekTupoBaHue/ BEITIOTHEHHE KYPCOBOM pabOThHI

Llenb KypcoBOro npoekra:

OcBoUTb METO/IBI pacyeTa anepTypHbIX aHTEHH U ycTpoiictB CBY TpakTa.
Tematuka KypcOBOrO IPOEKTHMPOBaHHUS CBs3aHA C pacdeToM TIEOMETPUYECKHX U
INEKTPUYECKUX XapakTepucTuk aHTeHHbI CBY u guaepHoro tpakrta 10 MecTa MOAKIIOYEHUS
nepeaaTyrKa U MpUEMHHKA; C pa3pabOTKON METOIOB M CXeM M3MEPEHHUs, HACTPOHKU U KOHTPOJIS
BBIXO/IHBIX MTApaMETPOB U3IYUYAIOLUIMX CUCTEM U MUTAIOIINUX TPAKTOB ¢ pa3paboTKoi TpeboBaHUM

K PCrilaMCHTHBIM pa60TaM.

[IpumepHbIe TEMBI 3aJJaHUI HA KYPCOBOM MPOEKT mpuBeeHbI B pazaene 10 PII/I.

4.6. CamocrosrenbHas paboTa 00y4aroUXcs

Bunapl camocTosITeIbHON pabOThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIC 7.

Tabmmia 7 — Buasl caMoCTOSITENIBHON pabOThI M €€ TPYTO0EMKOCTh

Bun camocTosTenbHOM paboThI BZZEO’ CewmecTp 6, uac CemecTp 7, uac
1 2 3 4
W3ydeHne TeopeTHuecKoro MmaTepuaia
20 20
qucuuriaael (TO)
Kypcoroe npoektuposanue (KII, KP) 57 57
Pacuerno-rpaduueckue 3amanus (PI'3) 10 10
Brinonnenue pedepara (P)
ITonroroBka K T€KyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/[3)
KonTtposnbhsie paboTsl 3a0unnkoB (KP3)
[ToaroroBka K MpoOMEKYTOUHOM 5 3
arrectanuu (I1A)
Bcero: 97 40 57




5. IlepeueHsb yueOHO-METOAMIECKOTO 00SCTICUCHHUS

JUTSL CAMOCTOSTEIHHON pabOThI 00YUAOLTUXCA MO TUCIUIUTHHE (MOTYJITIO)

6. IlepedeHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U31aHUI

Y4eOHO-MEeTOAUYECKHE MaTepHalibl I CaMOCTOSITENIbHON paboThl 00yYaromMXCsl yKa3aHbl B
na. 7-11.

[lepeueHb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/1aHUN IPUBENIEH B TabuIe 8.

Tabnuua 8— [lepeueHb MevyaTHbIX U AEKTPOHHBIX YUEOHBIX U3AaHUN

Mudp bubnuorpaduueckas cceiika / URL agpec KonnuecTtBo
9K3EMILISIPOB B
O6ubamoreke
(kpome
AJIEKTPOHHBIX
9K3EMILISPOB)
621.396.67 Kpsiuko, A. @. AHTEHHBI U YCTPONCTBA CBEPXBBICOKHX 20
K 85 4gacToT: y4ueb. nmocodue / A. ®@. Kpsuko, JI. A. degopoBa—
CII6.: I'YAIL 2017. - 238 c.
621.396.67 ®denoposa, JI. A. @33 Pacuer u npOeKTUPOBAHHUE 5
ABUAIIMOHHBIX aHTEHH CBEPXBBICOKUX YacTOT: y4eO.
D 33 nocobue / JI. A. @enoposa, H. A. I'mankwuii, b. A. Arokos.

—CII6.: TYAIL 2019. — 145 c.
https://lms.guap.ru/new/pluginfile.php/122487/mod_resour DieKTpOHHas
ce/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1 Bepenst
%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D
0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%

D1%8E%D0%BA%D0%BE%D0%B22019.pdf
YK Kpsiuko A.®. OcHOBBI TEOPUU U TEXHUKU (a3UPOBAHHBIX | DIEKTPOHHAsS
621.396.67 AHTEHHBIX pelIeToK. yueb. mocobue/ JI. A. denoposa, — | Bepcus
(0.75) CIT6.: TYATI, 2017. - 197 c.
BBK 32.845
K78
YK BBICOKOYaCTOTHBIE aHTEHHBIE IIEPEKIIOYATENN OneKTpoHHas
621.396.67 PaIMONIOKAIIMOHHBIX CTaHIUHU. yueb. mocooue / JI. A. BepCHs
(0.75) ®enoposa, A.®. Kpsaxo, H. A. Tnanxuit, ~CII6.: TYATIL,
BBK 32.845 2019. — 53 c.
K 85
BbK 32 848 Bockpecenckuit [I.U., l'octioxun B.JI., Makcumos B.M., 30
AT2 Ionomapes JI.U. Ycrpoiicra CBY u aHTeHHBI M:
YK Pamnorexnuka, 2006 r.- ¢.376

621.396.67




VK CunsxoB B.A., Hepetikua MLE., ArokoB b.A. Cuctemsl u 50
629.735.06 CpEeJIICTBA PAIUOCBSI3U TPAXKIAHCKON aBUAIIMH B METPOBOM
(075) nuanas3one BoH. YueOHoe mocobue. ['YAIL, C.-
PR IPOT 16, 2008r. 180 c.
YK Kpaciok B.H., IInatonos O.}O. Antennoe o6opynoBanue | 50
629.735.06 CaMOJIETOB U €0 IKCIUTyaTanus. YuebHoe mocobue.
(075) T'YAIL, C.-116.,2002r. — 4 1,
BbbK 39.67
.C36
BbBK 32 848 Kpactok B.H. [IpoektupoBanne ®AP npsimoyronbHOR 200
A2 dopmsl. Yuebroe mocodue. I'YAIL., C.-I16.,1999r. -4 1w.m1.
VIK
621.396.67
YVIK Kanamnukos B.C., Herypeit A.B. PacueT napamerpos 150
629.386.6 naccuBHEIX y310B CBU Meronamu Teopun neneit. Yae6HOe
ECBIIE 32.85 nocooue. 'YAIL, C.-I16., 1999r.-99c.
YVIK Kanamnukos B.C., [IpycoB A.B. Texauueckas 100
629.386.6 AIIeKTpoAMHAMUKA. HampaBnsioliue cucTeMbl 1
bbK 32.85 HarfpassieMble BOJIHBL. YueOHoe nocooue. 'VAIL, C.-
€12 I16.,2002r. -44 c.
YK Kpacrok B.H. CoBpemeHHbIE IPUHIUIIBI TOCTPOCHHUS 40
629.735.06 AHTEHHBIX CHCTEM a3pOIOPTOB. MeTo1. pa3paboTKa.
(075) T'VAIL, C.-116., 1999r. 1 m.x.
BbbK 39.67
.C36
YK Kpaciok B.H. DnexkrpomarHuTHast COBMECTUMOCTD 100
621.396.67 aHTEHHBIX yCTpoiicTB. YuebHoe mocobue. ['YAIL, C.-116.,
2002r.
YVIK AHTEHHBI U YCTPOMCTBA CBEPXBBICOKKX 4acTOT. @egopora | 100
621.396.67 JI.A., Tarunos FO.H. TIporpaMMel, KOHTPOIBHBIE BOTIPOCHI
¥ METOJMYECKHE YKa3aHUS K BBITTOIHEHUIO KOHTPOJIBHBIX
pabot .I'VAIL, C.-I16., 2005r. 22c.
YK benonepkosckuii I'.b., Kpacrok B.H. 3anaun n pacuerst 20
621.396.67(07 | mo kypcy «Ycrpoiictea CBY 1 aHTeHHBI»
5) C.116.,2002r.177c
BbbK 32.845
b 43
JononHuTeIbLHAS JTUTEpPaTypa
[TepedyeHn AOTIOTHUTEBHON JTUTEPATYPHI IPUBEICH B TaOHIIE 8.
Tabnuma 8§ — [lepeueHs JOMOTHUTENBHOMN TUTEPATYPHI
HIudp bubnuorpaduyeckas cepiika/ URL anpec KonnuecTtso

OK3EMILIIPOB B
ouobInoTeKe




T-38

9K3EMILISPOB)

6d2 12 Hpadkun A.JL., 3y3enko B.JI., Kucios A.T. 33
72 AnTenHo-duaepHsie yctpoiictsa. M.: Cos.panuo,
YK 621.396.67 | 1974r. -586¢.
6D2.02. Mapkos I'.T., CazonoB J[.M. AnTeHHBI. M.: 5
396.67 M-26 Oueprus, 1975r.-528¢
(537(JINAIT) T- | KO.H.Janunos, B.H.Kpactok, b.T.Hukurtus, 150
38) JLLA.®enopoa Texnuueckas 3JIeKTpOJUHAMUKA U

anTeHHbl. U.1.DnekTpoauHamuka. YueOHoe

nocodue. JIMAIIL JI., 1991r.-165¢.
621.37(CIINAII) | FO.H.Janunos, B.H.Kpaciok, b.T.Hukurus, 150

JLLA.®enopoBa TexHuueckas dIEKTPOIUHAMUKA U

(KpoMe AIEKTPOHHBIX

aHTeHHbl. Y.2. AHTeHHBI. YueOHoe mocodue.
JIMAILL JI., 1992r.-196¢

621.396.67 Hukutun B.T. Teopus u Texnuka $a3supoBaHHbIX | 3
(JIMAIT) H-62 aHTEHHBIX pelieToK. YuebHoe nocoodue. JIMAIIL.
JI., 1988r. -64c.
VYIK 629.385.46 | BopooneB E.A. OCHOBBI KOHCTPYUPOBAHHMS 20
bbK 39.46 cynoBbix ycrpoiicte CBY.
Jlennnrpan,Cynoctpoenue,1985,240 c.
7. TlepeueHb 3NEKTPOHHBIX 00pPa30BATENBHBIX PECYPCOB
MH(POPMALIMOHHO-TEJIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[Iepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(pOpPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn «VHTepHeT», HEOOXOOUMBIX ISl OCBOCHUS TUCIMILUIMHBI

MpuBeJIeH B Tadymiie 9.

Tabnuna 9 — [lepeuens pecypcoB nHbOpMaMOHHO-TeNekoMmMyHIKanonHoit cetu MHTEPHET,
HEOOXOUMBIX /ISl OCBOEHUS! TUCHUILIMHbI

URL anpec

HanmeHnoBanue

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll 1d=82

I'puropres U.H. [IpakTudeckiie KOHCTPYKIIMH aHTEHH/
ISBN 5-89818-061-3

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll_id=818

Porxammens K., Kpuiike A. AHTEHHBI.
Tom 1,11-e u3n..416 c. ISBN 5-85648-715-X

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll i1d=81

Porxammens K., Kpuiike A. AHTEHHBI.
Tom2 DMK, ISBN 5-85648-716-8

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll_id=2689

Kpasuenko B.®.,Cupenko 10.K.,Cupenko
IIpenomnenne AIIEKTPOMArHUTHBIX BOJIH
OTKPBITBIMU PE30HAHCHBIMU

MonenrpoBaHu€e U aHAIN3 IEPEXOJHBIX U




YCTaHOBUBIIUXCS TTPOIIECCOB.
®usmataut;2011.-320c.ISBN

http://e. ®danproBckuit O.1. Texuuueckas 37eKTpoguHAMUKA
lanbook.com/books/element.php?pl | 2009.-432¢.ISBN 978-5-8114-0980-8

1 cid=25&pll_id=403

http AHTeHHO-(UIEpPHBIE YCTPOWCTBA U pacIIPOCTPAHEHHE
://lib.aanet.ru/index.php?option=co | paguOBOIH.
m_irbis&ltemid=300&12 Vuebnuk /I.A.Epoxun,H./l.Ko3bipeB,Yepubix  /

IDBN=BOOKS&I121DBNAM=B | Pex.I.A.Epoxun, 2007.-491c.
OOKS&C21COM=S&521ALL=(<
. >MFN=47038<>)

8. IlepeyeHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mporpaMMHOro oOecCHeueHHs], HCIOJb3YEeMOro MpPU OCYIECTBICHUH
00pa30BaTEIFHOTO MpOIiecca MO JUCIUITIIHHE.
[TepeueHp UCTIONB3yEeMOT0 IPOTPAMMHOTO OOecTIeUeHHs peicTaBieH B Tadmuie 10.

Tabmuna 10— Ilepeuens mporpaMMHOTO 00€CTICUCHIS

No i/t HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn MH(pOPMAITMOHHO-CTIPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX npu
OCYIIIECTBIIEHUU 00Pa30BaATEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeuenp uCHOIB3yeMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBICH B
tabmuue 11.

Ta6mmma 11— Ilepeyens nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

No o/t HaumenoBanue

He npenycmotpeno

9. MarepuanpbHO-TeXHUYECKas 0a3a
CocraB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW [JII  OCYIIECTBICHHS
00pa30BaTeNLHOTO MpoIlecca Mo TUCIUTUIMHE, TIPECTaBIeH B Tabmuiel?2.
Tabnuma 12 — CoctaB MaTepralbHO-TEXHUUECKON 0a3bl

. . Howmep aynuropun
HanmenoBanmue cocTaBHOM YaCTU MaTEPUAIbHO-TEXHUYECKOM
Ne m/m (pu
6a3bl
HE0OXOTUMOCTH)

MynbsTUMEUITHAS JTEKIUOHHAS ay ANTOPUS

Cnenunanu3upoBaHHas taboparopus «Ycrpoiictea CBY u 14-02 I'acr.
AQHTEHHBD»

Kiace nns npakTudyeckux 3aHATHIA 11-01 BM

10. OuenouHsle CpeaCTBA AJIs IPOBEACHMSI IPOMEKYTOYHON aTTeCTallun
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTallHU
00ydaromuxcs 1Mo AUCIUTUINHE IPUBEACH B Tabnuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB ISl TPOBEICHUSI MPOMEKYTOYHOM aTTeCTAIINH

Bua npomeXyTO4HOM aTTecTaluu IIepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOIpPOCOB K AK3aMEHY;




DK3aMeHaIMOHHbIE OUJIETHI;
3agaun;
TecThl.

BrInonHeHne KypcoBoro rnpoekra DKcrepTHas OLIEHKAa HAa OCHOBE TPeOOBaHMN K
COJIEPKAHUIO KyPCOBOI'O MPOEKTA.

10.2. B kadecTBe KpHUTEpUEB OILIGHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIINH 00y4aloUMMHCA TPUMEHsETCsl 5-0ajulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTOpasi puBeAeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET UCIOIb30BATHCS
100-6amipHast  mKana — MOAYJIbHO-PEMTUHIOBOW  CHCTEMBbl ~ YHHUBEpCUTETa,  IpaBUiia
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onleHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMIETSHIINI

Or1eHKa KOMITETEHLINHI

XapaxrepucTrka chOpMHUPOBAHHBIX KOMITCTCHITHIA
5-OayUIbHAas IIKaIa P P (op

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO M TPAMOTHO €T0 HU3J1araer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOTOJHHUTEIBHOW JHTEPaTypBHI,
TECHO MPHBSI3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHUS C IPAKTUICCKOM
JeSITeTIbHOCTBIO HAIIPABIICHHUS;

— yMeno 00OCHOBBIBAET U apPTYMEHTUPYET BBIABUTaEMbIC UM HJICH;

— eJaeT BBIBOIBI M O0OOIIEHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOW CIEIUAITM3UPOBAHHBIX MMOHITHH.

«COTIIMYHO»
(GaYTCHO»

— 00yyJaromuics TBEPI0 yCBOWI MPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYyWECTBY H3Jara€T €ro, ONHUPAsIChb HAa 3HAHUS OCHOBHOMU
JIUTEPATYPHI;

— HE JIOITyCKAET CyIIECTBEHHBIX HETOUYHOCTEM;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C IPAKTUYECKOW JEATEIBbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET HayUYHBIE MOJIOKECHHUS;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— BJIAJICET CUCTEMOM CHEIUAITM3UPOBAHHBIX OHATHUH.

«XOPOIIIO
«3AYTCHO»

— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, OMMpasCh HA 3HAHUSA TOJIBKO OCHOBHOMU
JIUTEPaATYPHI;

— JIOITyCKAaeT HECYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— UCIBITBIBACT 3aTPYJHEHUsS B IPAKTUYECKOM IIPUMEHEHHUHM 3HAHUI
HaIpPaBJICHUS;

— c11ab0 apryMEHTUPYET HayUHbIE ITOJIOKEHUS;

— 3aTpynHsAETCS B (POPMYITUPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 9YaCTUYHO BIAJCET CUCTEMOU CIELIMAIM3UPOBAHHBIX IOHITHM.

«yJIOBJIETBOPUTEIILHO
«3aYTEHO»

— oOyvaromuiics He YCBOWJ 3HAYUTEIBHOW 4YacTH MPOTPAMMHOTO
Marepuana;

— JIOMyCKaeT  CYyIIECTBCHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH Ipo0IeM B KOHKPETHOM HalpaBlICHUH;

— HCTBITHIBACT TPYJHOCTH B MTPAKTUYECKOM NPHMEHEHNH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAyYHBIC ITOJIOKEHUS,;

— He popMyIUpYET BHIBOJAOB U 0000IIEHUII.

«HEYIOBJIETBOPUTEIIHHO
«HE 3aYTEHO»

10.3. TumnoBbie KOHTPOJIbHBIC 3a[aHUSI WIIK HHBIC MATCPUAIIBI.
Bomnpocsr (3amaun) miist sKk3amMeHa mpeIcTaBIeHbl B Tadmmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa




Ne Kon
[Tepeuens BompocoB (3afau) i FK3aMeHa
/o WHANKATOpa
l. XapaKTepUCTUKY aHTEHH: aMIUTHTYTHas (PyHKIUS HAIIPaBICHHOCTH , [IK-3.3.1
MOJIAPU3ALMOHHAS XapaKTEPUCTHKA U MOJISIPU3ALMOHHAs IHarpaMMma, OIIK-1.V.1
KHJ, KITA, KY, KUII, neficTBytomas qirMHa, MOITHOCTh U3Ty4EHHUS, OIIK-1.Y.10
CONIPOTHBJICHUE U3JIYUYECHHs], BXOJTHOE COIPOTHBIICHHUE. OIIK-1.Y.5
2. Pacnpenenenue Toka u 3apsA/10B B TPOBOAAX CUMMETPUYHOTO OIIK-1..¥.7
BUOpaTopa.
3. [Tone n3aydeHrus CHMMMETPUYHOTO BUOpaTopa.
4. AmruintygHast QyHKIMS HalpaBJICHHOCTH BUOpATOpa B AMANa3oHe
4acToT.
5. MoHoCTb U3itydeHus, conporusiaenue uanydenns, KH/I u KITJ
CHMMETPUYHOTO BHOpaTopa.
6. BxoaHOe conpoTHBiieHHE BHOpaTOpa M MIHUPOKOIIOIOCHBIE BUOPATOPHI .
7. CuMMeTpHpyIoLIMe yCTpOcTBa sl MUTAHUS IPOBOJIOYHBIX aHTEHH
KOAKCHAJIbHBIMH JTMHHUSMHU IIEPEIAYH.
8. [Tosie n3nmyyeHus IMHEHHOW CUCTEMBI SKBUIUCTAHTHBIX UIEHTHUHBIX
n3nyyareneil. Teopema nepeMHOKEHHUS.
9. [IpuHIMI Ka4aHus Jyda B HENOABM>KHOW JIMHEHHOM CHCTEME
W3J1y4YaTeIICh.
10. HanpagienHsie cBoWiCTBA TMHEHHOM CHH(A3HON CHCTEMBI
W3J1y4YaTelICh.
11. HanpagneHHbIE CBOMCTBA TMHENHON CUCTEMBI C OCEBBIM U3JIy4YECHHEM.
12. JlmarpaMMbl HaIlIpaBJIEHHOCTH AHTEHHBI «BOJIHOBOM KaHa» B E u H-
IIJIOCKOCTSIX
13. @yHKIMS HAMPABIEHHOCTH INIOCKOCTHOM AHTEHHOM PELIETKH.
14. B3anmuoe BnusiHue BUOpaTOpoB, paboTaromux B cucteMe. BxoaHoe
COIIPOTHBIIEHUE, COOCTBEHHOE, B3aUMHOE
15. CHUMMeETpHUYHBIN TOPU30HTANIbHBIN BUOpATOp HaJl HOBEPXHOCTHIO 3€MJIH.
16. CuMMeTpUYHBINA BepTUKAIBHBIN BUOPATOP HAJl MOBEPXHOCTHIO 3EMIIH.
17. HecumMeTpuyHbIi BepTHKAIBHBIA BUOPATOpP Ha/l HOBEPXHOCTHIO 3€MITH.
I' u T- obpaznbie anTeHHBI. [[pOTHBOBECH U 3a3EMIICHHS, KX
KOHCTPYKILIMS U Ha3HAYECHUE
18. [TpuHIIMTT TBOWCTBEHHOCTH U €TI0 IPUMEHEHUE JIJIs1 ONIPEACICHUS
XapaKTEPUCTHK M3JyUSHHsI IIeJU B IJIOCKOM O€3rpaHMYHOM DJKpaHe.
19. N3nyyaromye meny B BOJIHOBOIE€. BUbI BOTHOBOAHO-IIENIEBBIX AHTCHH.
20. Mertobl pacyeTa moJisi U3JIy4eHUs alepTYPHbIX aHTCHH. BHyTpeHHsIs u
BHEWIHAA 3a7a4u. [[pyuHINI S5KBUBaIEHTHBIX TOKOB. [lose usnyuyenus
TUIOIIAKU POU3BOJIBHOM (POPMBI.
21. [Mone uzmyuenus cuHpazHOU NPSIMOYTOIBHOM IIIOMIAJKU C TOCTOSIHHBIM
Y KOCUHYCOMIaJIbHBIM 3aKOHAMH PACTIPEACICHUS AMIUIUTY IbI ITOJISL.
22. BnusiHre pa3nmuvHBIX 3aKOHOB pacnpeaeneHus (azbl Mo PacKphIBY
AHTCHHBI HA MarpaMMy HaIlPaBJICHHOCTH.
23. E - miiockocTHOM cekTopHallbHBIN pymop. ['eomeTprueckue napaMmeTpsl.

OntumansHelil pynop. [losie B packpbIBe U 10JI€ U3IYUYESHHUS




24.

H - miiockocTHOM cekTopuanbHbIA pynop. I'eomerprudeckue napameTpsl.
OnTumainbHsbiil pynop. [lose B packpblBe U 0JI€ U3JIyYEHUs

25.

JlvanekTpudeckas TMH30Bast aHTeHHA. [ eoMeTprudeckue mapameTpel.
[Tpuniun padotsl. Ypasuenue npoguis. Ilose B packpsiBe u mose
W3ITy4CHHUSL.

26.

MerautoniacTuHYaras JMH30Bas aHTeHHA. ['eoMeTpuueckue
napametpsl. [Ipuniun pabotel. YpaBaenue npodus. [lone B packpbiBe
Y TI0JIE U3JTYYECHUSI.

27.

30HMpOBaHNE JTUH30BBIX AaHTCHH. Y paBHEHHsI MPOdUiiel 30HUPOBAaHHBIX
JIMH30BbBIX aHTCHH. Hpel/IMYH_IeCTBa 1 HCAOCTATKU 30HUPOBAHUSA

28.

[Tapabonuueckue 3epKaabHbIC AHTCHHBL. Y paBHEHUE TPOPHIIS
napabosoua B IOJISIPHON U IEKapTOBOU cucTeMax KoopauHar. [lose B
packpsiBe. KY, KHJI, KUII, KI1/[. OntrmansHbIN yro pacKpbiBa.

29.

Merto/b! yCTpaHEHUs peakLy 3epKajia Ha 00IydaTelsb. 3epKaio C
MIOBOPOTOM IIJIOCKOCTH MOJISIPU3ALIUH.

30.

Crioco0s1 hopMupoBaHUS TUATPAMMBI HAIIPABICHHOCTH BHJIA
«KOCEKaHC.

31.

Cdepuueckas aHTEHHA C IUPOKUM YIJIOM KadaHus jtyya. [IpuHinun
pabotsl. ['eomeTpuueckue napamerpbl.

32.

JIByx 3epkanpHas antenHa Kaccerpena. [Tpuniun paGoTsl.
['eomeTpuyeckue napameTpsl.

33.

JIByx 3epkanbHas anteHHa [ peropu. [Tpuniun paboTsl.
['eomeTpuyeckue napameTpsl.

34.

JIByX 3epKajbHasi aHT€HHA C IJIOCKUM 3€pKaJIoM 3a 00Iydaresiem.
[Tpuniun paboThl aHTEHHBI U 3€pKaJia C IOBOPOTOM IUIOCKOCTH
MOJIIpU3aLuU

35.

XapakTEepUCTUKU U PEKUMBI BOJIH B IMHUAX Nepenaun. Hanpsokenue
cymMMapHoi BoiHBI. BxogHoe conporuBienne. KoadduimenTs
Oeryuiei u cTosiueit BOJIHBI. Y CIIOBHE CYIIECTBOBAHUS B TMHUU Oerymien
BOJIHBI.

36.

JIuHns KOpOTKO3aMKHYTasl Ha KOHIIE. Pacnipenenenre cymmapHon
BOJIHBI TOKa U HanpsbkeHus. Bxognoe conporusnenue. [Ipumepst
HUCITIOJB30BAHUA B TCXHUKEC aHTCHH

37.

Pa3omMkHyTas Ha KOHLE TMHMS. PacnpeneneHne cyMMapHOU BOJTHBI
TOKa 1 HamnpspkeHus. Bxognoe conporusinenue. [Ipumepst
WCII0JIb30BAaHUsl B AaHTEHHOW TEXHHUKE.

38.

T-o0pa3zubie coenunenus nuuui nepegaun. E u H- mmockocTHbie
BOJIHOBOJIHbIE TPOMHUKH. DKBUBAJICHTHBIE CXEMBI. Y CIIOBUS
BHYTPEHHETO COTJIaCOBaHMs. PEaKTUBHBIE 3JIEMEHTHI, UCIIOJIb3YEMbIE
JUIsl COTJIACOBAaHMs BOJIHOBOJHBIX TPOMHHMKOB. [IpiMeHeHEe TpPONHUKOB.

39.

JIBOIHO# BOJIHOBOAHBIM TPOMHHUK. KOHCTPYKITHS, TPUHITUT paOOTHI 1
CBOMCTBA.

40.

AHTEHHBIN NIepekoyaTenb UMIyJibcHOM PJIC Ha IBOMHBIX TPOMHHUKAX

41.

Hynnekcep Ha aBoiHbIX T-MocTtax npu padore PJIC Ha o1HY aHTEHHY B
HENPEPBIBHOM PEKUME.

42.

Konb1ieBoii BOJTHOBOIHBIN MOCT. Y CJIOBHE BO30YKICHHSI TIJIeUa, CIIH
KOJIbI10 cBepHYTO B E-tutockoctu (H-mmockoctu). da3wl BOJH Ha
BBIXOJIaX M3 IJIed MOCTa ( BEKTOPHBIC TUATPaMMbI IIPU TUTAHUHU U3
pa3HbIX ILIEY).

43.

AHTEHHBIN NIepeKTIoYaTeNb npuemM-nepeaaya umiyiabcHor PJIC Ha
KOJIBIICBBIX MOCTax.




44. [I{eneBoit BonmHOBOAHBIN MocT. KoHcTpyknus. ['eomerpruueckue
napameTpsl. [Ipuniun paboTel. BekTopHble iuarpaMMbl CUTHAJIOB Ha
BBIXOJAaX MOCTA.

45. AHTEHHBII NepeKIItoyaTenb npuemM-rnepeaada ummyiascHoi PJIC Ha
LICJIEBBIX MOCTAX

46. Jlyruiekcep Ha 1IeneBbIX MocTax npu padote PJIC Ha oqHy aHTEHHY B
HEIPEPBIBHOM PEKUME.

47. HamnpaBieHHBIN BOJIHOBOJHBINM OTBETBUTEIb C IBYyMsI OTBEPCTUIMHU
CBSI3M Ha y3KOU cTeHke. KOHCTpYKIHS TeOMETPUYECKHUE 1
AJIEKTPUUYECKUE MapaMeTpbl, TPUHIUN padoThl. [IpuMeps! npuMeHeHus
HO.

48 HO c tpems orBepcTusiMu cBA3M Ha y3Koi creHke. KoHCcTpykius,
TreOMETPUYECKUE U WIEKTPUUECKUE NTapaMeTpbl, IPUHIUI PaOOTHI.
[1TMpOKOIIOJIOCHBIE CBOWCTBA.

49- da3upoBaHHbIE aHTEHHBIE PELIETKHU Ha 0a3e BOJTHOBOIHO-IIEIEBBIX
aHTEHH

50. Cxema batnepa st nutanus ©AP

51 Cxema bnacca g nuranus @AP

52. ®eppurosbie yerpoiictBa CBY: dazoBpamiarenu, BEHTUIIH,
LUPKYJISATOPBI

Bompocsr (3amaun) s 3aueta / nud . 3aueTa npeacraBieHsl B Tadbnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3auera

Ne /it [Tepedyens BonpocoB (3amay) mis 3auera / audd. 3auera

Kon

Y4eOHBIM IJIaHOM HE NPELYCMOTPEHO

[lepeuenp TeM [ KypcOBOTO MPOEKTUPOBAHUS/BBIIOIHEHUSI KypCOBOM paboThI

npeICTaBICHBI B Tabmwmie 17.

Tabmumua 17 — [IpuMepHbIi IepedeHs TeM Il BBITIOJTHEHUS! KypCcOBOW pabOTHI / BBIIOTHEHHUS

KyPCOBOTO IIPOEKTA

Ne i/t

[TpumepHBIii TepeueHb TeM IS BBIOJIHEHUS KypCcOBOil paOOThI / BHITOJTHEHUS
KypPCOBOTO MPOEKTa

[upokoauanazoHHast 3epKajibHas aHTEHHA paauoTeneckona (Tum aHTeHHON
cucteMsl - [Tapaboanueckoe 3epkano, 00aydaeMoe HMIHHAPUIECKOHN CIIUpabio).

2. [Tapabosmyeckoe 3epKajio ¢ BOJTHOBOHO-BUOPATOPHBIM 00JTydaTeieM W3 JABYX
BUOPATOPOB 0OOPATHOTO U3TYUYEHHUs, BO30YKIAEMbIX OTKPBITHIM KOHLIOM
PSIMOYTOJIBHOTO BOJTHOBOJIA

3. [Tapabonnueckoe 3epkajio ¢ BOJTHOBOAHBIM JBYX IesieBbIM oOmydareneM Katnepa
00paTHOTO U3JITYYCHHUSI.

4. [Tapabonnueckoe 3epKajio ¢ BOJTHOBOJAHO-BUOPATOPHBIM 00TydaTeNieM U3 YeThIpex
BHOPATOPOB 0OPATHOTO M3ITYUYCHHS

5. [Tapabonmnueckoe 3epkasio, 00IydaeMoe MUPaMUAATIBHBIM PYTIOPOM

6. [Tapabonmyeckoe 3epkanio, 00ydyaeMoe KOHHYECKUM PYTIOPOM

7. [TapaGonnyeckuil HUIMHAP, 00TydaeMblil TMHEHHON CHCTEMOM MOITYBOIHOBBIX

CI/IHq)aSHBIX meneﬁ, IMPOPEC3aHHBIX HA HIHpOKOP’I CTCHKC IPSAMOYT'OJIbHOT'O BOJTHOBOJA

WHJIUKaTopa




CO CMCHICHUCM B MIAXMATHOM MOPAJAKE OTHOCHUTCJIIBHO €0 OCHU

8. [Tapabonuueckuit MIUHAP, 00TyyaeMblil THHEHHOW cuH(]a3HO# cucTeMoit
TTOJTYBOJTHOBBIX BUOPATOPOB, PACIIOIOKEHHBIX Ha BBICOTE h=A/4 HaJa IIUPOKOM
CTEHKOH MPsIMOYTOJILHOT'O BOJTHOBO/IA HA PAaCCTOSIHUU d=A/2 IpyT OT Apyra

JlsnexkTpuueckast JuH3a, o0ydyaeMas IipamMuiaibHbIM PYIIOpPOM

10. JlusnekTpuueckas JInH3a, 00ayyaeMas TMHEHHON CUCTEMOH MOITyBOJTHOBBIX
CHH(A3HBIX II€JIeH, TPOPE3aHHbIX HAa IIUPOKOH CTEHKE MPSIMOYTOJIbHOIO BOJIHOBOIA
CO CMEILICHUEM B IIAXMAaTHOM IOPSIKE OTHOCUTEIIBHO €0 OCH

11. JInanexTpudeckast JMH3a, 00TydaeMast TMHEHHOW CHCTEMOM IOy BOJTHOBBIX
BUOPATOPOB, PACIOJI0KEHHBIX Ha BBICOTE h=A/4 HaJ IIUPOKON CTECHKOH
IpsSIMOYTOJIBHOTO BOJTHOBOJIA HA PacCTOSHUM d=//2 Apyr OT Apyra

12. MerasutomiacTuH4aTas JInH3a, 00JydaeMas TUpaMuIaIbHBIM PYIIOPOM

13. MeraoniacTuH4aras JInH3a, 00ayyaemas JIMHEHHOM CUCTEMOI MOJTyBOTHOBBIX
CUH(a3HbIX I1eJIeH, IPOPE3aHHbIX Ha IIMPOKON CTEHKE MPSIMOYTOJIbHOTO BOJHOBOA
CO CMEILICHUEM B IIAXMATHOM MOPSIKE OTHOCUTEIBHO €0 OCH

14. MertannonnacTuHyaTas JIMH3a, o0ayyaemasi JTUHEHHON CUCTEMOM MOIYBOIHOBBIX
BUOPATOPOB, PACHOI0KEHHBIX Ha BBICOTE h=A/4 HaJ IIUPOKON CTEHKOMH
PSIMOYTOJIBHOTO BOJTHOBOJIA HA PACCTOSHUM d=//2 ApyT OT nipyra

15. AHTEHHas peleTKa U3 MWINHAPUYECKUX CIIMPAJIbHBIX U3ITydaTesnen ¢
SKBUAMCTAHTHBIM PACIIOJIOKEHHEM U PAaBHO aMIUIUTYHBIM BO30YKICHUEM
16. BonHoBOIHO-11IE€NIEBAs TUIOCKAs AHTEHHAs PELIEeTKa C DKBUIUCTAHTHBIM

PacroJoKEeHUEM U PaBHO aMIUIUTYAHBIM BO30YKACHHUEM LIeliei, MPOPe3aHHbIX Ha
LIIUPOKON CTEHKE MPSIMOYTOJIbHOT'O BOJTHOBO/IA CO CMEIICHUEM B IIIAXMATHOM
MOPSJIKE OTHOCUTENIBHO €T0 OCH

17. BonHOBOAHO-11I€NEBAs TUIOCKAsl aHTEHHAs! PEIIETKA ¢ IKBUUCTAHTHBIM
PacroJoKEeHUEM U PaBHO aMIUIUTYAHBIM BO30YKACHHUEM LIeliei, MPOPe3aHHbIX Ha
Y3KO# CTEHKE MPSMOYTOJILHOTO BOJTHOBO/IA HA PAaCCTOSIHUU d=A/2 ApyT OT Jpyra co
BCTPEYHBIM HAKIOHOM

18. [Tnockas aHTeHHast peleTKa ¢ SKBUANCTAHTHBIM PACIIOJIOKEHHEM U PaBHO
aAMIUTUTYHBIM BO30Y>K/I€HHEM HECKOJIBKHX JIMHEEK ITOJTyBOJIHOBBIX BHOPATOPOB,
PAacIoyIOKEHHBIX Ha BBICOTE h=A/4 HajJ MIMPOKON CTEHKOH MPSIMOYTOJIHLHOTO
BOJTHOBO/JIa HA pacCTOSTHUM d=//2 npyr OT npyra

19. [Inockast aHTeHHas! pelmeTKa U3 TUAJIEKTPUYECKUX CTEPKHEN € HKBUANCTAHTHBIM
PAacIoJIOKEHUEM U PaBHO aMIUIUTYIHBIM BO30YKICHUEM H3JIydaTenei
20. JIByX 3epkanpHas aHTeHHa Kaccerpena

BOHpOCBI JJIs HpOBeI[eHI/ISI HpOMC)KYTOqHOﬁ arrecragyumi B BHIC TeCTI/IpOBaHI/I}I
MpeCTaBICHBI B Ta0uIe 18.

Tabnuua 18 — I[IpumepHbIit nepeueHb BOIPOCOB /ISl TECTOB

Ne [IpuMepHBIii epeyeHs BOIIPOCOB ISl TECTOB Kon

/1 WHIMKATOpa

1. Kakue ¢pyHKInu BbINOJIHSIET NepeAalolas aHTeHHA, eCJId OHA TIK-3.3.1
NOJK/JII0YeHA K paguonepeIaTuYuKky yepe3 puaepHbiii TpakT? OIIK-1.V.1
1.IIpeobpasyer cszannbie OMB B punepe, necynme napopmanuto ot | OIIK-1.Y.10
ITPJ1 , B cBOGOAHO-pacnpocTpanstonecs IMB ¢ coxpaneHrem OIIK-1.V.5
nH(popMaluu U GOPMUPYIOT BIIOJIHE ONpeieIEHHbIE TpeOyeMble OIlK-1..Y.7
XapakTepucTuku uznyuyenus (JJH, monspusauus B 3a1aHHOM
JMarna3oHe 4acToT)




2.Y1paBisieT XapaKTepUCTUKaMU MOl U3JIy4EHUS BO BPEMEHU U
IIPOCTPAHCTBE.

3. YBenuuuBaeT IIOTHOCTh IOTOKA MOIIIHOCTH B OKPYKAIOLIEM
IIPOCTPAHCTBE.

CdopmysmpyiiTe Ha3HaYeHHe IPUEMHON AHTEHHbI?
1.06ecrieueHne HaMIPaBIECHHOTO PUEMa, YaCTOTHAs U
MOJIIPU3ALMOHHAS CEJEKIUS PaJUOCUTHAIIOB, a TAKXKe
npeoOpa3oBaHus pacupoctpastonmxcs OMB B cBoO0o1HOM
MIPOCTPAHCTBE B CBsi3aHHBIe DBM, HampasieHHbIE 110 GUIEPY K
MIPUEMHHKY C COXpaHEeHHEM UHPOpMaIUH.

2.YrpaBieHue CeNeKTUBHBIMU CBOMCTBaMHU I10 YacTOTE, MOJSpU3ALIIH,
HaIpPAaBIICHUIO.

3."3meputenbHble PYHKIMY - OTIPEACIEHUE HATIPABICHHM, C KOTOPBIX
MPUXOJST CUTHAIIBI U TIOMEXH.

Kakoi 4acTOTHBIH THANIA30H OTHOCUTCH K JJHHHBIM BOJTHAM?
1.YacroTuseii quana3on 30-300 kI,

2.YactoTHrH nuama3o” 3-30 xI'm.

3.Yacrorusli nuanasod 3-30 MI'g

Yro HA3LIBAKT AaMILIMTYAHON QYHKLMENH HANIPABJICHHOCTH
AHTEHHBI?

1.3aBUCUMOCTD aMIUIUTYAbl HAPSXKEHHOCTHU 3JIEKTPUUECKOTO TOJIS B
JalbHEN 30He OT YIJIOBBIX KOOpAWHAT 0, ¢ B chepudeckoii cucreme
KOOpJMHAT IPH YCJIOBUHU, YTO PACCTOSHUE OT aHTEHHBI J0
HaOJI0AaTeNs OCTACTCS MOCTOSTHHBIM.

2.3aBUCUMOCTb aMIUIUTY bl HAPSXKEHHOCTHU 3JIEKTPUUECKOTO IOJIS B
OV KHEW 30HE aHTEHHBI OT YTJIOBBIX KOOpauHaT 0, ¢ B chepuaeckoit
CUCTEME KOOpJUHAT MPH YCIOBHUHU, YTO PACCTOSIHUE OT aHTEHHBI JI0
HaOJI0AaTeNs OCTACTCS MTOCTOSTHHBIM.

3.3aBUCUMOCTD pacrpeieNieHUs] aMIUTUTYIbl TOKa Ha aHTEHHE OT €€
JIMHEHHBIX pa3MEpPOB.

Y10 HA3BIBAKOT NOJIAPU3ALMOHHOM XapPAKTEPUCTHKOM AHTEHHBbI?
1.Kpugas, koTopyto onucsiBaeT koHer Bektopa E (rogorpad Bextopa
E) B mutockocT nepneHuKyJISpHOM HalpaBICHUIO PACIIPOCTPAaHEHUS
3JIEKTPOMArHUTHOM BOJIHBI B CBOOOIHOM ITPOCTPAHCTBE.
2.I'eomeTpryecyKkoe MECTO MaKCUMaJIbHBIX MPOEKIUii BekTopa E Ha
BpAIAIOILYIOCS OCh IPUEMHON aHTEHHBI B INIOCKOCTH
NEPIEHANKYJIIPHON HANIPABICHUIO PAaCIPOCTPAHEHHUS.

3. 3aBUCUMOCTH aMIUTUTYIbl HAIIPSKEHHOCTH JICKTPUYECKOTO TOJIS B
TanbHEH 30HE OT YIJIOBBIX KOOpAWHAT 0, @ B chepruiecKoil cucteme
KOOpJMHAT.

Kak onpenensiioT LIMpUHY IMarpaMMbl HANIPABJIEHHOCTH
AHTEHHbI?

1.YT1110BOM CEKTOP, MPpH KOTOPOM 3HAYECHHUE aMILIUTYLY
HAIPSKEHHOCTH 3JIEKTPUYECKOTO MOJsT YMEHBIIIACTCS 10 3HAYCHUS
0.707 Enaxc .

2. YTr0BOM CEKTOp, IPU KOTOPOM 3HAYEHUE aMIUIUTY Ly
HANPSKEHHOCTH AJIEKTPUYECKOTO MOl yMEHbIIaeTcs A0 3HaueHus 0.5
EMQKC .

3.Y110BOM CEKTOP, MPH KOTOPOM 3HAYEHHUE MOIIHOCTH MoJist P
yMeHnbaercs 10 3HaueHust . 707 Puaxc .

Yro Ha3bIBAT K03 PuiueHTOM Oeryuieil BOJHbI B JIUHUHM
nepegaum?




1.OTHOIIEHNE aMIUIUTY1bl HAIIPSHKEHHOCTH CYMMapHOM BOJIHBI B
MHUHHMMYME I10J15 B JIMHUM MEPEIayd K aMILIUTY 1€ HAIIPSYKEHHOCTH
CyMMapHOU BOJIHbI B MAKCUMYM€ ITOJISL.

2.3aBUCUMOCTD aMIUIUTY bl HAPSYKEHHOCTHU JIEKTPUYECKOTO OJIS
BJI0JIb JINHUH NI€peavy OT €€ KOOPAUHATHI.

3.0OTHOLIEHNE aMIUIUTY bl HAIIPSHKEHHOCTH CyMMapHOM BOJIHBI B
MaKCUMyMe MOJs B JIMHUH IEPEIadd K aMIUIUTY 1€ HANPS)KEHHOCTH
CyMMAapHOU BOJIHbI B MUHUMYME MOJIs

IIpu kakuX ycJa10BUSAX B JJUHUM MePeAadn CylIeCTBYeT PexKuM
Oeryuieii BOJHbI?

1.ConpoTuBiieHre HarPy3KU JOJKHO ObITh YUCTO AKTUBHOM
BEJIMYMHOMN M PABHATHCS BOJTHOBOMY COMPOTHBIICHHUIO THHUU
nepeaayn.

2. ConpoTHUBJICHHE HATPY3KH JOIKHO PABHITHCS HYIIO.

3.JIuHus nepenayy A0JKHA ObITh HATPYXKEHA Ha CONPOTHUBIICHUE,
paBHOE BOJTHOBOMY CONPOTHBIICHHIO CBOOOIHOTO TIpocTpancTBa 1207,

IIpu kakuX ycJa10BUSAX B JJUHUM MePeAadn CylIeCTBYeT PexKuM
CTOSIYMX BOJIH?

1. ConpoTuBieHHE HArPY3KH JOJIKHO PABHATHCS HYJIIO HIIN
0ECKOHEUHOCTH.

2.JIunus mepenaym N0KHA OBITH HATpYy>KeHa Ha conpoTuBiieHue 120m.
3.ConpoTuBieHNHE HATPY3KH JODKHO OBITh YUCTO AKTUBHOM
BEJIMYHUHOI U PaBHATHCS BOJIHOBOMY COIPOTUBIICHUIO JIMHUU
nepeaayu.

10.

Yemy paBHsieTCsl BXOJIHOE CONPOTUBJIEHHE IBYXIIPOBOAHOM JTUHUMN
nepeaayM B CeYeHMH Z AJIMHON [ pa30MKHYTO# HAa KOHUe?
1.ComnpoTuBieHNE TUHUN YUCTO PEAKTUBHAS BEIMUMHA U U3MEHSETCS B
COOTBCTCTBUH C BBIPAKCHUCM

Vs(z)
Is(z)

2. COHpOTI/IBHeHI/Ie JIMHUHW YUCTO PC€aKTUBHAA BCIIMYWHA U U3BMCHACTCA
B COOTBCTCTBHHU C BBIPAKCHUCM

V 3 (Z ) .
Is(2)
3.ComnpoTuBiIeHUE AOHKHO OBITh YNCTO aKTUBHOM BEIMYUHOMN B
.]HOGOM CCUCHHUU U paBHSITBCH BOJIHOBOMy COHpOTI/IBHeHI/IIO JIMHUHN
nepeayn.

Zo(2) = —i-ctg fz

Zo(2) = —i-t1gpz

11.

Yro c000il npeacTaBisieT CAMMETPUYHBIN BUOpaTop?
1.CuMMeTpUYHBI BUOPATOP MPEACTaBISET COO0H TPOBOJIOYHYIO
aHTEHHY C IJICYaMU PaBHOMU JJIMHBI, PACTIOIOKEHHBIMH BJIOJIb 00IIEH
OCH, U Y KOTOPOTO B JIIOOOM CEYEHHH, OTCTOSIIIIUM Ha OJIMHAKOBOE
PaCCTOSAHUC OT TOYCK IMUTAHUA TOKU PABHEI 110 BEJIMYUHE U CI/IHq)a?)HBI.
2. CuMMETpUYHBIA BUOPATOP MPEACTABISAET COOO0I MPOBOIOYHYIO
AQHTEHHY C IUI€YaMU PABHOM JJIMHBI, PACIIOJIOKEHHBIMU apaAILIEIIbHO
IpyT Ipyry, ¥ KOTOpas B OCEBOM HAIpPaBJICHUU U3Iy4YaeT AUATPAMMY
HaIPaBJIEHHOCTH B BUJIE OKPY>KHOCTH (HEHAIIPABJIEHHOE U3JTy4YEHUE)
3. CuMMeTpUYHBINA BHOpPATOP MIPEACTABIISIET COOO0H MPOBOJIOYHYIO
aHTEHHY C IJICYaM¥ PaBHOMU JJIMHBI, PACTIOIOKEHHBIMH BJIOJIb 00IIEH
OCH, 1 KOTOpas B OCEBOM HAIPaBJICHUU M3IyYaeT AHArPAMMY




HAIMpaBJICHHOCTU B BUJIC BOCbMCPKH.

12.

Kakum BbIpaskeHHEeM ONMUCBIBACTCS M0JIe H3TyYeHHs
CHMMETPHYHOI0 BUOpaTopa B 1ajibHeil 30He?

60/ N
1. E, = l'_’”lfl(g)ez(a)t—lql) .
h

n —ikr, =iy,
2. E, =i60f,(0)e" 31, <—r
p=1 ! rp

Ot singyer.

3. E =i

h

13.

Kakum BeIpaseHHeM ONUCbIBACTCH (PYHKIMSA HANPABJIECHHOCTH
CHMMETPUYHOI0 BUOpaTopa B JajibHeil 30He?
cos(kl cos @) — cos kl
1. £(0)= .

sin @

sinB (kd_ cos 6 — y/)}

2. f(0)=

n sin{2 (kd_ cos 6 — w)}

3. 1(6) = cos(klsin 9)'

coséd

14.

Kakoii Bua umeetr aMmintyanasi QyHKOMs HAMPABJICHHOCTH
MOJIYBOJIHOBOI0 cuMMeTpu4YHOro suodparopa B E m H -
IUIOCKOCTSAX?

1. AMmutyaHast QyHKIMS HAllPaBJICHHOCTH MOJTYBOJIHOBOTO
CUMMETpUYHOro BUOGparopa B E-miiockoctu umeeT BUI BOCbMEPKH, a B
H- mimockoct — OKpyKHOCTH.

2. AMIuTyaHasi QyHKIHS HallpaBJI€HHOCTH MOJIyBOJIHOBOTO
CUMMETPUYIHOTO BUOpaTopa B E-miiockocT UMEET BUI OKPYKHOCTH, &
B H- miiockocTu — BOCbMEpKH.

3. AMmumatyaHast pyHKIMS HAIPAaBICHHOCTH MOJTyBOJHOBOTO
cUMMeTpUYIHOTo BuOparopa B E- n H-mmockocTsix numeer By
BOCBMEPKH.

15.

Kakoii n3MeHuTCs 1MarpaMmMa HaANnpaBJIeHHOCTH CHMMETPHUYHOT 0
M0JIyBOJIHOBOT0 BUOpaTopa B E niiockoctu, ecjiv yBeJIHYUTH €ro
aamny a0 21 = 1,54 ?

1.I'naBHBIi JieTIeCTOK, OpPUEHTUPOBAHHBIN NEPICHAUKYJISIPHO OCH
BUOpATOpa, Cy’KaeTCs , HO MOSBUTCS B KaXKIOM KBaJIpaHTe

T paKIIMOHHBIN JIENIECTOK MO YIIIOM K OcH BHOpartopa.

2. I'maBHBI JIETIECTOK , OPUEHTUPOBAHHBIHN BIOJb OCH BUOpATOpA,
CY’KaeTcsl , HO MOSABATCS TUPPAKITUOHHBIC JIETIECTKU
MEepIeHIUKYISIpHbIE OCH BUOpaTopa.

3. 'maBHBIA J€NECTOK, OPUEHTUPOBAHHBIN MEPIIEHIUKYISPHO OCU
BHOpaTopa, Cy’KaeTcs.

16.

Kakoii u3amennTcsi AmarpaMMa HanpaBJeHHOCTH CUMMETPHYHOI0
MOJIyBOJIHOBOTO BUOpaTopa B E miockocTn, eciiv yBeJIMYUTH €ro
MJIUHY 10 2I1=4?

1.I'maBHBII JIENECTOK B BUJE BOCBMEPKH, OPUEHTUPOBAHHOMN
MEPICHIUKYIISIPHO OCU BUOpaTOpa, Cy3UTCH. .

2. I'maBHBI JIENECTOK , OPUEHTUPOBAHHBIN MEPHEHIUKYIIIPHO OCH
BUOpATOpa ,CY3UTCS , HO MOSIBUTCS B KAXJJIOM KBaJ[PAHTE




TUQPPAKITMOHHBIN JICTIECTOK O] YTIIOM K OCH BHOpaTopa.
3. 'maBHBII JIETIECTOK B BUJIC BOCBMEPKH, OPUEHTHPOBAHHOW BIIOJIb
ocu BUOpaTopa, Cy3uTCsl.

17.

YeMy paBHO AKTHBHOE BXO/IHOE CONIPOTHBJICHHE I10JIYBOJHOBOIO U
BOJIHOBOT'0 BHOPATOPOB MAJI0ii TOJMIMHBI?

OtBeThI:

1. AKTUBHOE BXO/IHOE CONPOTUBIIEHUE N10JIyBOJIHOBOIO U BOJIHOBOTO
BuOpaTopoB paBHO 73,1 OM 1 5000 OM COOTBETCTBEHHO.

2. AKTUBHOE BXO/IHOE CONPOTUBIIEHUE M1OJIyBOIHOBOIO U BOJIHOBOTO
BUOpaTopoB paBHO 42,5 OM 1 1000 OM cOOTBETCTBEHHO.

3. AKTHBHOE BXOJHOE CONPOTUBIIEHUE IOJIyBOJHOBOTO U BOJIHOBOTO
BuOpaTopoB paBHO 73,1 OM 1 377 OM COOTBETCTBEHHO.

18.

.C KkaKoii HeJ1bI0 YBeJIHYHBAKOT TOJIIHHY BUOPATOPHBIX AHTEHH?
1. Inst Toro, 4To0bl paciiupuTh pabodylo MOJI0CY YacTOT MO BXOJAHOMY
COTPOTHUBIIEHUIO BUOpaTOpA.

2. JIns TOr0, 4YTOOBI CY3UTh TUarpaMMy HaIllpaBJICHHOCTH BUOpaTOpa B
E-nockoctu.

3. 11t Toro, 4T00bI CBECTH K MUHUMYMY PEAKTHBHYIO COCTABIISIOIIYIO
BXOJIHOTO CONPOTHUBJICHUS U YBEIUYUTH COOTBETCTBEHHO AKTUBHOE
BXOAHOC COMMPOTUBJICHUC, UTO NPUBCACT K YBCIIMUYCHUIO MOIITHOCTHU
uznyuenus. Kakue ycrnoBusi HEOOXOANUMO BBINOJIHUTH, YTOOBI aHTEHHA
BOJIHOBOM KaHaJ U3jy4asa B AMarpaMMy HaIpaBICHHOCTH BJIOJIb OCH
JINHEMHOM CUCTEMBI U3JTydaTesien?

19.

Kak opuenTHpoBaHa B IPOCTPAaHCTBE JMarpaMma
HANPABJICHHOCTH CHH(A3HOI JINHEIHON CHCTeMbl U3ay4daTteei?
1.Makcumym JIH nepneHukyasipeH ocu TMHEUHON CUCTEMBI
W3JTy4YaTeseu.

2. MakcumyM JIH HanpaBiieH BAOJIb OCH JIMHEHHOM CUCTEMBI
W3JTy4YaTeseu.

3. Makcumym /IH HampaBieH nop yriiom K OCH JIMHEHHOM CHCTEMBI
W3JTydaTeseu.

20.

Kaxoii Bua B IpocTpaHcTBe HMeeT AUArPAMMa HANIPABJIEHHOCTH B
E- nuiockocTH TMHeiiHOM cHCTeMBbl U3 ABYX H3iay4daTtenei A-P?

l. 2. 3. A

N

21.

34. Kakue ycioBusi He00X0AUMO BbINOJHUTDH, YTOObI AHTEHHA
BOJIHOBO# KaHAJ U3J1y4YaJa B IMarpaMMy HalpaBJIEHHOCTH BI0JIb
OCH JIMHEIHOM cHCTeMbl U3JIyvyarese?

1. Paccrosinne Mex Iy U3IydaTessiMu d JOJKHO OBITh paBHBIM
YEeTBEPTH JJMHBI BOJIHBI B CBOOOIHOM MPOCTPAHCTBE, a (ha3a ToKa B
KaXXZI0M COCCIHCM U3JTydaTCJIC NOJDKHA OTIINYATHCA Ha BCIIMUUHY TI:/ 2.
2. Paccrostnue Mexay u3mydyaTelssMu d TOJKHO OBITh PaBHBIM
MIOJIOBHMHE JIJTMHBI BOJIHBI B CBOOOIHOM ITPOCTPAHCTBE, a (pa3a Toka B
KaXJIOM COCETHEM M3JyvaTeNe T0JKHA OTJIMYAThCS HA BEJIMYUHY T .

v




3. Paccrosane Mex 1y U3mydaTeasiMu d TOKHO OBITh PaBHBIM
YEeTBEPTH AJTUHBI BOJHBI B CBOOOIHOM MPOCTPAHCTBE, a (haza ToKa B
Ka)X/IOM COCETHEM M3JTydaresie JIOJDKHA OBITh OJMHAKOBOH (
cuHdazHas CUCTEMA) .

22.

35. Yro Takoe ¢asupoBaHHAS aHTEHHas pelieTka?

1. PemeTtka usny4areneii, B KOTOpOH MepeMEIICHHE Tyya AUarpaMMbl
HaMpaBJICHHOCTHU OCYIECTBIAETCS 33 CUET U3MEHEHUs (a3bl B KaXkKI0M
MIOCJIEYIOILEM HU3JIy4daTesie OTHOCUTENIBHO COCEAHETO 10 IUHEHHOMY
3aKOHY.

2. Pemerka uznyyarenei, B KOTOpOH NepeMELICHHE JTydya IUarpaMMbl
HAIPaBJICHHOCTH OCYIIECTBIISETCS 3 CUET M3MEHEHUS (a3bl B KaXKIOM
MOCJIEAYIOIEM U3IIy4YaTesle OTHOCUTEIBHO COCEIHETO 110
KBaJPAaTUYHOMY 3aKOHY.

3. Pemerka usny4areneil, B KOTOpOil NEpEMEILIEHUE JIyda JUarpaMMBl
HaIIPaBJIECHHOCTH OCYLIECTBIISETCS 32 CYET Ka4yaHUsl aHTECHHOU
pELIETKH BOKPYT ee (a30BOro HEeHTpa.

23.

Kaxkoii Bua nmeeT BbIpaieHHue MHOKHUTEJISI pelIeTKH CHCTeMbI U3
ABYX H3JIydaTeJied, pacnoJ/ioskeHHbIX Ha paccTosiHMM d Apyr OT
apyra?

1. f,,(0) = cos[% (kd cos@ —y)].

2. f,.,(0) =sin(khcos ).
3. f,.,(0) =cos(khcos8).

24.

Kakoii Bua nMeeT guarpaMMa HanpaBJeHHOCTH MOJIYBOJHOBOM
meuau B E - u H- miiockocTsix, npope3aHHoM B IJIOCKOM
0e3rpaHu4YHOM KpaHe?

1./lnarpamMmbl HalIpaBJIEHHOCTH UMEIOT BUJI OKPY>KHOCTU U BOCBMEPKH
cootBeTcTBEHHO B E - n H- mockoctsx.

2. JIlnarpamMmbl HaNpaBJIE€HHOCTH UMEIOT BUJI BOCBMEPKHU U OKPYKHOCTH
cooTtBeTCcTBEHHO B E - m H-mmockoctsix.

3. lnarpaMmbl HAaIPaBJIECHHOCTH UMEIOT BUJIT BOCBMEPKH
cOoOTBETCTBEHHO B E- n H-mumockoctsx.

25.

Kakum o0pa3om Haj0 npope3arts 1eJib B BOJHOBO/E ¢ BOJHOM
Tuna Hio, 4T00b1 0HA M3ayuyaaa?

1.I1enp Hazo mpope3arh BJOJAb MATHUTHBIX CUIIOBBIX JIMHHM.

2. lllens Hamo mpope3aTh BAOIb JIEKTPUUECKUX CUTIOBBIX JTMHUM.
3. llenp Ha0 mpope3aTh NEPHEHANKYJIIPHO MATHUTHBIM CHUIIOBBIM
JIMHUAM

26.

Kaxkoe paccTosinie B BOJTHOBOAHO-1Ie/ieBOii aHTeHHe (BIIIA)
AOJIKHO ObITH MeKAy NPOJOJIbHBIMY HIEJISIMHU HA IUPOKOI CTEHKe
NPSAMOYT0JbHOT0 BOJTHOBO/AA, CMEILIEHHbIMUA OTHOCHTEJILHO €ro
OCH B IIAXMATHOM NOPS/AKE, YTOObI OHA M3JIy4aJia OJUH JIeNeCTOK
JIH nepneHaMKyJISpHO BOJIHOBOAY?

1.PaccrosiHuEe MEXly COCETHUMH IIEIISIMU, CMEILIEHHBIMU
OTHOCUTEJILHO €r0 OCH B IIaXMaTHOM NOPSAJIKE, PABHO MOJIOBUHE
JUTUHBI BOJIHBI B BOJTHOBOJIE.

2. PaccTostHue MeX1y COCETHUMHU IIETSIMU, CMELIEHHBIMU
OTHOCHUTEJIBHO €r0 OCH B IIIaXMATHOM MOPSJKE, PABHO MOJIOBUHE
JUTMHBI BOJTHBI B CBOOOAHOM MIPOCTPAHCTBE.

3.PaccTosiHME MEXTy COCETHUMH IIETSIMU, CMEIICHHBIMHU
OTHOCHUTEJIBHO €r0 OCH B IIAXMATHOM MOPSJIKE, PABHO JJIMHE BOJHBI B




BOJIHOBOJIC.

217. Kaxkoe paccTosinie B pe30HAHCHO# BOJTHOBOJHO-IIIEJIEBOIl AHTEHHE
(BIIA) ¢ npoa0JbHBIMH 1IEJISIMH HA IIMPOKOH CTEHKe
NPSIMOYT0JIbHOT0 BOJTHOBO/1a, CMEIIleHHbIMH OTHOCHUTEJILHO €ro
0CH B IIAXMATHOM NOPS/AKeE, 10J2KHO OBITh 0T KOPOTKO3aMKHYTOI'0
MOPIUHS A0 OJMKalIIel K HeMy 1eau?

1. PaccTosiHEE OT KOPOTKO3aMKHYTOT'O MTOPIIIHS /10 OJIMKAKIIIEH K HEMY
IS paBHO YCTBCPTU AJIMHBI BOJIHBI B BOJTHOBO/IC.

2. PaccTostHME OT KOPOTKO3aMKHYTOT'O MOPIIIHS 10 OJMKANIIEH K HEMY
IeJIM PaBHO TIOJIOBUHE JIMHBI BOJHBI B BOJTHOBO/IE.

3. PaccTosiHME OT KOPOTKO3aMKHYTOT'O MOPIIHA 0 Onkaiiend K HeMy
IIeJIM PABHO JIJTHHE BOJHBI B BOJIHOBO/JIE.

28. Kakyo noasipuzanuio u3jay4yaer BOJJHOBOJHO-IeIeBasi AHTEHHA
(BII{A) co BCTPEYHO-HAKJIOHHBIMY HIEJAMHU HA Y3KOH CTEHKe
NPSIMOYT0JIbHOT0 BOJTHOBO/IA C PACCTOSTHHEM MesKAy wmeasavu A/2?
1.Ilonsipuzanys nuHEWHas — rOpU30HTaNIbHAA (IapajuleabHas OCU

BOJTHOBOJIA).
2. [Nonspuzanus IMHeHHas — BepTUKaIbHAs (IEPIEHIUKYIIIpHAs OCH
BOJTHOBOJIA).
3. Ilonspu3zanus ITMHENHas — NEPIEHAUKYIISIPHAs OCH U3JTydarolen
LIEJIH.

29. Kaxkoe paccTosinne B pe30HAHCHO# BOJTHOBOJIHO-IIIEJIEBOIl AHTEHHE

(BIIIA) ¢ nonepeYHbIMH HIEJISIMHU HA MINPOKOI CTEHKE
NPSAMOYT'0JIbHOT0 BOJTHOBO/JA J0JI’KHO ObITH OT
KOPOTKO3aMKHYTOI0 IOPIIHS 10 OJnsKkaiiieil K HeMy ey ?

1. PaccrosiHuEe OT KOPOTKO3aMKHYTOT'O MOPIIHA 10 OIbKaiieit K
HEMY IIEJIH PaBHO ITOJIOBUHE JIUTMHBI BOJIHBI B BOJTHOBOJE A/2.

2. PaccTrosiHre OT KOPOTKO3aMKHYTOI'O TIOPILIHS 10 OirKaiiei Kk Hemy
LIEJIM PABHO YETBEPTH [UIMHBI BOJHBI B BOIHOBOAE A/4.

3. PaccrostHue OT KOPOTKO3aMKHYTOT'O MOPIIHS 0 OJMKalIIend K Hemy
MOCJeHeNW 1enu paBHO 3A/4 .

30. Kakoii Buja umMeeT 1uarpaMmMa HanpaBJeHHOCTH BOJTHOBOJIHO-
mesesoii anTeHHbl (BIIA) Oerymieii BOJIHBI € ONepPeYHBIMHA
1IeISIMH HA IIHPOKOI CTeHKe MPSIMOYT0JIbHOI0 BOJTHOBO/IA IIPH
PACCTOSTHUM MeKAY measamu d= A1/4?

1./lnarpamma HanpaBIE€HHOCTH UMEET OJIMH IJIaBHBIN JIENIECTOK,
HaKJIOHEHHBIM K OCH BOJIHOBOJA.

2. lnarpamma HarpaBJI€HHOCTH UMEET OJIMH TJIaBHBIN JIENIECTOK,
NEPIEHANKYJIAPHBI OCH BOJIHOBOAA.

3. uarpamMma HanpaBJI€HHOCTU UMEET OJMH TJIaBHBIH JIETIECTOK,
HAKJIOHEHHBIM K OCH BOJIHOBOJA, U TU(PAKIIMOHHBIN MaKCUMYM,
NEePIEHAUKYIISIPHBIA OCH BOJHOBOJA.

Tectsl pa3memniens https://Ims.guap.ru/course/view.php?id=32

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
00yd4eHus, Ipe/ICcTaBIeHbI B TabmuIe 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmotpeno




10.4. Meronuyeckue  MaTepuaibl,  ONPEACNAIOIIME  MPOLEAYpbl  OLIEHHWBAHUS
WHJIMKATOPOB, XapaKTEpU3YyIOUIMX JTambl (OPMUPOBAHUS KOMIETEHIMH, COIEpPXKATCSI B
JOKaJbHBIX HOpMAaTHBHBIX akTax [ YAII, pernamMeHTHpYyOIUX TMOPSAAOK H HPOLEIypY
IPOBEJCHUS TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH M TIPOMEKYTOUHON aTTeCTalui 00yYarOIiXCst
I'YAIL

11. Meroauyeckue yka3aHus JUIsl O0yJarOIUXCS 0 OCBOCHHUIO JUCITUTITMHBI
[lenpt0 AMCHUIUIMHBI SIBISETCS — TMOJIYYEHHE CTYJEHTaMHU HEOOXOIWMBIX 3HAaHHMH,

YMEHUH U HaBBIKOB B 00JaCTH COBPEMEHHbIX aHTeHH M ycTpoiictB CBY; co3nanue
HOJ/Iep)KUBAtOIIe  00pa3oBaTeNbHOM cpeapl MpemnofaBaHus MO HampasieHHo «25.05.03
«TexHnyeckas HSKCIUTyaTalysi TPAaHCHOPTHOTO  Paguoo0OpylOBaHMS»  HANPABICHHOCTb
«TexHnyeckas OHKCIUTyaTalysi paauo3JIEKTPOHHOTO OOOpYJIOBaHMS BO3AYIIHBIX CYyIOB U
a’pOIOPTOB»; NPENOCTABICHUE BO3MOXXHOCTH CTYJIEHTaM pPa3BUThb U NPOJEMOHCTPHUPOBATH
HaBBIKU B 00J1aCTH SKCIIEPUMEHTAJILHOTO UCCIIEI0BAaHUS U HACTPOMKE aHTEeHH U ycTpoiictB CBY,
a TaKKe HAaBBIKM 10 ABTOMAaTU3MPOBAHHOMY pACUETYy M YMEHHE MX HCIIOJIB30BAHHSA IIPU
TEXHUYECKOM OOCITy’)KUBAaHUM U HACTPOMKE paMOTEXHUUYECKUX YCTPOUCTB U CUCTEM, B HAY4HO-
UCCIICIOBATEIbCKOW M IPOM3BOJCTBEHHOM JEATENbHOCTM B 00JacTAX  JIOKALMOHHOTO,
HABUTALIMOHHOTO U CBA3HOI'O HA3HAYCHMSL.

11.1. Meroauueckue yka3aHus A OOy4yalOIIMXCsl MO OCBOEHHUIO JIEKIIMOHHOTO
Martepuana (eciu npedycmMompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OCHOBHOE Ha3HAYEHME JIEKLIMOHHOTO MarepHuaja — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyOOKOoe M SCHOE H3JIOKEHHE y4eOHOro Martepuana. Ha3zHaueHWe COBpPEMEHHOW JIEKIMH B
paMKax IUCHMIIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALMIO MO TEME, a B OCBOCHUU
(GyHIAMEHTAIBHBIX TPOOJeM TUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMSA, HOBEWIINX
JOCTM)KEHUHM HaydHOH MbIciau. B ydyeOHOM mporecce JIeKLus BBIIOIHIET METOJI0JOTHUECKYIO,
OpPTraHU3alMOHHYI0 U WHPOPMANMOHHYIO (YHKIWHU. JIEKIUs pacKphIBAaeT MOHITUHHBIN ammapar
KOHKPETHOW 00slacTH 3HaHus, €€ mpoOsieMbl, JaeT LeIbHOe MPEACTaBICHUE O AUCLUIUIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTHMHU JUCITUTUTHHAMH.

[lnanupyemble pe3yabTaThl IPU OCBOSHUH 00YYaAIOIIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOHM TEME;

— IOJIy4€HHE OINbITa TBOPUYECKOH pabOThl COBMECTHO € IIPENOIaBaTElEM;

— pa3BuTHE NOPOPECCHOHATIBHO-IENOBBIX  KayecTB, JIIOOBM K NOpeaMeTy |
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOsIBJIEHHE HEOOXOIMMOTO HHTEpEca, HEOOXOAMMOTO IS CAMOCTOSATEIIbHOW PadOTHI;

— T[IOJly4eHHE 3HAaHWKH O COBPEMEHHOM YpOBHE pa3BUTHS HAYKH W TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJDKalIINe TO/IbI;

— HayuduThCsl METOJIUYECKH oOpadaThiBaTh Marepuan (BBIICJATH TJaBHBIC MBICIU M
MOJIOKECHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH WX B  pa3IMYHBIX
dbopMynupoBKax);

— MOJIy4€HHE TOYHOT'O IOHUMaHMS BCEX HEOOXOAUMBIX TEPMUHOB U IOHSATHI.

JIeKUMOHHBI MaTepuag MOXET COIPOBOXKIAATBCA JEMOHCTpalued CIaiIoB W
UCIOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuaja IpH HPOBEAEHUM KOPOTKHX JTUCKYcCUH 00
0COOEHHOCTSIX MPUMEHEHHS OTJEIIbHBIX TEMATHK I10 TUCIIHUILIIHHE.

CrpyKkTypa npeiocTaBieHus JEKIHOHHOTO MaTepuana:

1.®opmynHupoBKa 3329 JICKIINH.

2. Paznensl 1 naparpagsl H3araéMoro MaTepuana ¢ COOTBETCTBYIOLIMMH MaTeMAaTHYECKUMU
BBIKJIAJIKAMH.




3. I'paduaeckue maTepuanbl HEOOXOAUMBIX TEOPETUUECKUX 3aBUCUMOCTEH.
4. BIBOABI IO KOKJIOMY pa3zemy.

Ecnu memoouueckue ykazanusi no 0cC80eHUI0 JEKYUOHHO20 MAmepuana Umeromcs 6
U30aHHOM 8ude, 8 8ude INeKmpoHHbIX pecypcos buoauomexu I'VAII, cucmemvr LMS, xagedpor u
m.0., HeobX00UMO dams Ha HUX ccolaky uiu npusecmu URL adpec.

11.2. Meroauueckue ykazaHus Jis OOydyaroIIMXCsl 10 YYacTHIO B CEMHUHApax (eciu
npeoyCMOmMpPeHo Y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTUHE)

OCHOBHOH 1IeNBIO JJIsI 00YYaIOIerocs sIBISIeTCA CUCTeMaTH3alus U 00001IeHne 3HaHuN
Mo M3y4yaeMoWl Teme, pasneny, (GOpMUPOBaHWE YMEHHS paboTaTh C JOTOJTHHUTEIHLHBIMU
UCTOYHUKAaMU WHQPOpPMAIIMU, COMOCTABIATh M CPAaBHUBATh TOYKU 3PEHHS, KOHCIEKTHPOBATH
MPOYNTAHHOE, BBICKA3BIBATH CBOIO TOYKY 3pEHUS W T.I. B COOTBETCTBHUM C BemylIeH
JUIAKTUYECKON IIeTIbI0 COJCPKAHUEM CEMUHAPCKUX 3aHITHW SIBISIFOTCS Y3JI0BbIe, HauOoJjee
TPYIHBIC JUISI MIOHUMAaHHWS M YCBOSHHS TEMbI, pa3leibl MUCHHUIUTUHBL Crenudukoid JaHHOU
(OpPMBI 3aHATHIL SIBJIIETCS COBMECTHAs pab0Ta MPETNoAaBaTeNsi i 00yJaromerocst HaJl pelicHueM
MIOCTaBJICHHOW MPOOJEMBI, a IOWCK BEPHOI'O OTBETAa CTPOWUTCS HAa OCHOBE YepEIOBAHHUS
WHIMBUAYATBHOM U KOJUIGKTUBHOM JCSITEIbHOCTH.

[Ipy TWOATOTOBKE K CEMHUHAPCKOMY 3aHATHIO 10 TEME MPOCIYIIAHHOW JIEKIUH
HEOOXOJIMMO O3HAKOMHUTHCSI C IUIAHOM €ro TMPOBEICHHS, C JHUTEPaTypodl W HAyYHBIMH
nyOauKanusMu 10 TEME CEMHHApA.

TpeGoBaHusl K IPOBEJICHUIO CEMHUHAPOB

Obsi3amenvHo 015 3anoIHeHUs npenodasamenem

Ecnu memoouyeckue ykazauus no y4acmuro 6 CeMUHAPAx UMemcs 8 U30aHHOM 8Uoe, 8
suoe 31exmpoHubix pecypcog oubnuomexu I'VAII, cucmemor LMS, kageopst u m.o., Heobxo00umo
damv Ha Hux ccwvlaky uau npueecmu URL adpec.

11.3. Meronuueckue ykazaHus il OOYYaIOUIMXCS MO TMPOXOXKACHUIO MPAKTUYECKHX
3aHATHH (eciu npedycmMompeHo y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHe)

[IpakTuyeckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (POpPM OpraHu3zaluu y4eOHOTro
npolecca, 3aKI0Yaroniasicsl B BHIIOJHEHUN 00y4YaloIMMUCS M0/ pPyKOBOJICTBOM IIPENoaaBaTens
KOMILIEKCa Y4eOHBIX 3aJaHUN C LENbI0 YCBOGHHS HAyYHO-TEOPETUUYECKUX OCHOB Y4YeOHOM
JUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIbITa TBOPUECKOHN JESITEILHOCTH.

[enbio NpakTUYECKOTO 3aHATHUS U 00YYaloIIEerocs sIBISETCS MPUBUTHE 00yUYaIOIIMMCS
YMEHHH U HaBBIKOB MPAKTUYECKOM IEATEIBHOCTH 110 U3y4aeMOil TUCIUILINHE.

[Tnanupyemble pe3yabTaThl P OCBOSHUH 00yUYaIONIMMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriyOJleHue, pacIiMpeHue M JeTalu3alus 3HAHWHA TPH pEIICHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE T[IO3HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOIAMKAMU H3YYEHHUS KOHKPETHON YyueOHOM
JUCIUTIIAHBL,

— BBIpa0OTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUHM s
BBITIOJTHEHMS 3aJaHUIL;

— o0ecrniedyeHre palMOHAILHOTO COYETaHUsl KOJJIEKTUBHON M WHAMBHAYAIbHON (Gopm
o0ydeHusl.

TpebOoBaHKs K OPOBEICHUIO OPAKTHUUYECKUX 3aHATUN
Obs3amenvHo 0713 3anoIHeHUss npenooasamenem
[limanoM HE IPeAYCMOTPEHO




Ecnu memoouyeckue yKazauus nNoO NpOXONCOEHUI0 NPAKMUYECKUX 3AHAMUL UMEIOMCS 8
U30aHHOM 8ude, 8 8ude INeKmporHbIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheopot u
m.o., He0OxX00UMo dams Ha HuUx ccovliky uau npusecmu URL adpec.

11.4. Meronuyeckue yka3zaHUs A1 OOYyYarOIIMXCS IO BBIINOJHEHUIO J1a00paTOPHBIX
paboT (eciu npedycmompero yueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

B xozme BeIOMHEHHS J1a0OpPaTOPHBIX paboOT OOydYaIOMMKCS MOJKEH YIIIyOUTh W
3aKpENUTh 3HAHUSA, NPAKTUYECKUE HABBIKH, OBJAAECTh COBPEMEHHOM METOIMKONM M TEXHUKOU
JKCIEPUMEHTa B COOTBETCTBUU C KBAIM(UKAIMOHHOW XapaKTEPUCTUKOW OO0YyYaromerocs.
Brimonnenue 1abopaTOpHBIX pabOT COCTOUT U3 3KCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOIIPUATHUN.

BrimonHenue 51ab0paTopHBIX paboOT OO0yyaromMMCS SIBISETCS HEOThEMJIEMOW YacThIO
U3Y4YEeHUS JUCLUIUIMHBI, ONpEeNesseMON Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00ecreynBaroIIuM pelIeHne CIeIyoINX OCHOBHBIX 3a/1a4 00y4aromerocs:

— T[pHOOpETeHHE HAaBBIKOB WCCIICOBAHHUS MPOLECCOB, SBJICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIUINHBI,

— 3aKpeIUICHHEe, PAa3BUTHE M JeTalH3alys TEOPETHYECKUX 3HAHWM, IMOJy4YEHHBIX Ha
JEKLUSAX;

— IoJIyuyeHHe HOBOW MH(OpMAIUH 110 U3y4aeMOW AUCLUILINHE,

— TMpHOOpETeHHE  HABBIKOB  CAMOCTOSTENBHOW  paboTel ¢ JabopaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3aganue ¥ TPeOOBAHHUS K IPOBEICHHIO JIA00PATOPHBIX padoT

1. O3HaKOMHTBCS ¢ METOUIECKON Pa3pabOTKOii K TabopaTopHOi padorTe.

2. Tlpopabotath CamMOCTOATEIBHO TEOPETUUECKHH MaTepHas, IO ACPKUBAIOIINI
TEMAaTHUKY J1Ja0OpaTOpPHOU pabOTHI.

3. O3HaKOMUTKCS C anmapaTypoii, BXOAIIEH B 1a00paTOPHYIO YCTaHOBKY.

4. PaccuuTaTh U MOCTPOUTH HEOOXOAMMBIE TEOPETUUYECKHE 3aBUCHMOCTH MO 3aJaHHUIO
pernoaaBaTes.

5. OTBeTUTh Ha KOHTPOJBHBIC BOMPOCHI, MMEIOLIMECS B METOAMYECKON pa3pabdoTKe K
nabopaTopHoi padore.

5. OTBeTHTh Ha BONPOCHI KOJUIOKBHYMa, IIPOBOJAMMOTO MpEMOoJaBaTeNieM Mepen
BBITIOJITHEHHEM JIa00paTOPHOU PaOOTHI.

Crpykrypa u ¢popma or4era o 1a00paTopHOIi padore

OT4eT AOMKEH CONIePKaTh:

1. TuTynbHBINA JUCT.

2. Kpartkyto (hopMyITUpPOBKY 3a[a4i UCCIIEIOBAHMUS.

2.CTpyKTYpHYIO CXeMy H3MEPHUTEIbHOIN YCTAaHOBKH J1JAOOPaTOPHON pabOTHI.

3. TaGnuIIel SKCIEPUMEHTAIBHBIX HCCIIEIOBAaHUN.

4. I'paduueckue 3aBUCUMOCTH OT 33/IaHHBIX ITAPAMETPOB MCCIIETyEMbIX BEJINYHH.

5. Pacuernble paHHble U Tpaduyeckue MaTepuanbl HEOOXOJUMBIX TEOPETHUECKUX
3aBUCUMOCTEHN.

6.CpaBHUTEIBHBIN aHAINU3 TAHHBIX TEOPUH U IKCIIEPUMEHTA.

7. BeiBo1bI IO padore.

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIA0OpATOPHOU padboTe
OT4er BBHIMONHICTCS B COOTBETCTBUU C  JICHCTBYIOIIMMH TOCYJAapCTBEHHBIMU

CTaHJapTaMH KaXkJ[bIM CTYJ€HTOM MHIUBUYaJIbHO B IE€YaTHOM WJIM PYKOIIMCHOM BHJIe Ha Oesoi
oymare dopmara 210x297 mm. TabauIbl SKCIEPUMEHTAIBHBIX UCCIECOBAHUN M TEOPETUUECKHUX
pacueToB MPUBOASTCS C COOTBETCTBYIOIICH HyMepaluei U 3aroJJOBKaMu.



Ilepeyenb MeTOAMYECKHMX YKa3aHHMi 1O NPOBeJAeHMI0 Ja0opaTOpHbIX pador. Bcee
MeTOAUYKH MMeITc HA Kadeape B 3JIEKTPOHHOM BHjIe.

1. HUccnenoBanue aHTEHHbI THUIA «BOJHOBOM kaHam». Hukutun B.T. Meton. ykas. k
BhITIOJIHEHMIO J1a0. pad. JIMAIIL, JI., 1986r. -25c¢.

2. HUccnenoBanue pyMoOpHBIX aHTEHH C KOppeKTUpyromumu jduH3amu. @enoposa JLA.,
I'magkuit H.A. Metoa. yka3. k BeimosiHeHuro j1a0. pad. ['YAII, C.-116.2002r. -25¢.

https://Ims.guap.ru/new/mod/lesson/view.php?id=11068

3. HUccnenoBanue 3epkanbHbix aHTeHH. JlanwioB FO.H., Hukutun B.T. Meron. yka3. k
BbINOHEeHHIO 11a0. pabd. [AAIIL C.-I16.,1996r. -25c¢.

4. CornacoBanue BoJHOBOJA ¢ Harpy3koil. @enoposa JI.A., Mumrypa T.I1. Meton. ykas.
K BBIIONHEHMIO J1a0. pad. JIMAITIL, JI., 1991r. -30c.

5. MHccnemoBanume  4YeThlpex  IUICYHBIX  BOJHOBOJHBIX  JJIEMEHTOB  AHTEHHBIX

nepexirouareneil. @enoposa JI.A., HanunoB FO.H. Meron. yka3. K BBHINOJHEHHUIO J1ab. paod.
['AAIL C.-116.,1994r. -24c.

6.MccnenoBanue ¢a3zupoBaHHOW aHTeHHOW pemeTkd. MenbaukoBa A.FO., demopoa
JI.A. Merton. yka3. k BeinosiHeHH1o 1a0. pa6. I'YAII, C.-116., 2008r. -41c.

7.MccnenoBaHue IJIOCKOM JABYX3aXOQHOW cnupanbHOM aHTeHHbl. ®enoposa JLA.,
Opaniy3oB A.Jl. Metoa. ykas. K BeimoiHeHuto y1ad. pa6. ['YAIL, C.-I16., 2002r. -22c.

8.MccnenoBaHue aHTEHHBI ¢ perynupyemon nosaspusanueil. @egoposa JLLA., lanunos
IO.H. Meton. ykas. k BeinoiHeHuto jab. pad. FAAIIL C.-I16., 1997r. -17c.

9. UccnenoBanue BoiHOBOAHO-1eneBbIX aHTeHH. Hukutun B.T., T.IL.Mumypa, Kpactok
B.H. Metoza. yka3. k BeimosiHeHu0 j1a0. pad. ['YAII, C.-116., 1999r. -33c.

https://lms.guap.ru/new/mod/lesson/view.php?id=11521

10. UccnegoBanne umiamHApUyYecKor cnupainbHOil aHTeHHbl. Denoposa JI.A. Merogn.
yKa3. K BeIoJHeHuto 1ab. pad. I'VAIIL, C.-116., 2002r. -22c.

11. UccnenoBanue miockoil cnupaibHoi anTteHHbl. @epopoBa JILA. Meton. ykas. k
BhINOTHEeHHIO 11a0. pad. ['YAIL C.-116., 2002r. -22c.

11.5. Meroauueckue ykazaHus [UIs OOYYAIONUXCS MO TMPOXOXKJICHHUIO KypCOBOTO
MIPOSKTUPOBAHHUS/BBIITOJIHEHUST KYPCOBON PaOOTHI (eciu npedycmMompeno Y4eOHbIM HIAHOM HO
OauHOU oucyuniume)

KypcoBoii mpoekT/ pabota mpoBOIUTCS C LENbIO (POPMHUPOBAHUS y O0YUAIOIIUXCS OTBITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 33714 POPECCUOHATBHOM I TEITLHOCTH.

KypcoBoii mpoext/ paboTa O3BOISIET 00yUYarOIIEMyCs:

— CHCTEMATH3UPOBAaTh M 3aKPENHUTh TIOJYyYEHHBIC TCOPCTHUSCKHE 3HAHUS W
MPAKTUYECKHE YMEHUS 10 MNPOo(PeCCHOHAIBHBIM Y4YEOHBIM JHCIHUIIIMHAM ¥ MOIYJISIM B
COOTBETCTBUH C TPEOOBAHUSIMHU K YPOBHIO IMOATOTOBKH, YCTAHOBIICHHBIMH ITPOTPAMMON yUeOHOM
JTUCHUIUIMHBI, TPOTPAaMMOM  MOATOTOBKM  CICIUAIMCTA  COOTBETCTBYIOIIETO  YPOBHS,
KBaJTM(DUKAIIVH;

— TPUMCHHUTH TOJTY4YEHHBIC 3HAHHS, YMEHHUS WM MPAKTUYCCKUN OMBIT MPH PEUICHUH
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMH BUAAMH NPOGECCUOHATHLHON eATEeIhHOCTH

10 HAIPABJICHUIO/ CIICIUATBHOCTH/ TIPOTPaAMME;



—  yriyOuTh TEOPETHUECKUE 3HAHUS B COOTBETCTBHUH C 33aHHON TEMOM;

— cdopMHpoBaTh yMEHHMsS NPUMEHATh TEOPETUYECKHE 3HAHUSA TMPU  PELICHUU
HECTaHJapTHBIX 3a/1ay;

— npuoOpecTd ONBIT AHAIWTHYECKOH, pacuy€THOW, KOHCTPYKTOPCKOH paboThl Hu
c(OpMHPOBATH COOTBETCTBYIOIIUE YMEHHUS;

— cdopmMHpoBaTh yMEHHUS pPAOOTBI CO CIEUUAIBHOW JIMTEPAaTypOi, CHpPaBOYHOM,
HOPMATHUBHOM U MPaBOBOM TOKYMEHTalUEH 1 HHBIMU HH()OPMAITMOHHBIMU HCTOUYHUKAMH;

— cdopmupoBaTth yMeHHUS (HOPMYIHPOBATH JIOTHUECKH OOOCHOBAHHBIE BBIBOJIBI,
IPEUIOKEHHUS U PEKOMEHIAllMU TI0 Pe3yJIbTaTaM BBIIIOJIHEHUSI pPa0OTHI;

—  pa3BHUTH NPOPECCHOHATHHYIO TUCHBMEHHYIO U YCTHYIO PeUb 00yJaroIIeToCs;

— pa3BUTh CHCTEMHOE MBIIUIEHUE, TBOPUYECKYIO HHMIIMATHUBY, CaMOCTOSITEJIIBHOCTD,
OpPraHU30BaHHOCTh U OTBETCTBEHHOCTD 33 IPUHUMAEMBIE PEIICHHUS;

— cdopMHpOBaTh HABBIKM IJJAHOMEPHOW peryispHOi paboThl HaJ peleHHeM

IIOCTABJICHHBIX 3a1a4.

CTpyKTypa NOSICHUTEIHHON 3aIUCKH KYPCOBOIO IIPOEKTa/ pabOTEI
1.BBenenue.

2.CTpyKTypHas cxema paJluOTeXHUYECKON CUCTEMBI.

3. [IpuHnMnuanpHas cxeMa aHTEeHHO-(PUAECPHON CUCTEMBI.

4.PacyeT T€OMETPUYECKUX U DJICKTPUUYECKUX I[apaMeTpPOB 3aJaHHOIO YCTPOWCTBA M
AOIIYCKU Ha U3TOTOBJICHUC.

5.Pacuer s1nemMeHTOB (UAEPHOTO TPAKTA.

6. Pa3paboTaTh KOHCTPYKIMIO aHTEHHOTI'O YCTPOMCTBA U IPUBECTHU €€ ONHCAHUE.

7. YepTex 0011ero BUIa aHTEHHOTO YCTPOUCTBA C Ta0apUTHBIMU Pa3MEpPaMH.

7 CIMCOK MCTOIBb30BAHHOW JIUTEPATYPHI.

TpeboBanust k 0OPMIICHHIO MOSICHUTENLHOM 3aIIMCKU KYPCOBOTO NMPOEKTa/ paboThI
[TosicauTenpHas 3amucka JOJDKHA OBITH BHIMIOMHEHa Ha juctax ¢opmata 210x297 mm

YEepHOH MIAPUKOBOW PYYKOH WIM pacreyaTaHa Ha KoMmmbioTepe. Vcmosib3yemble pacueTHbIC
(dopMysBl MPUBOAUTH CO CCBHUIKOMW Ha JHMTEpaTypy B OYKBEHHOM OOO3HAYEHHH C KpPAaTKUM
NOSICHEHHEM MX 3HAYEHUi, a 3aTeM NPEeACTAaBUTh C MOACTABICHHBIMU YHCIOBBIMUA 3HAYCHUSIMH.
PacueTsr TeOpeTHUECKHX 3aBHCHMOCTEH MPHUBOJUTH B TaOJHUIAX, a 3aTEM B TpadMuecKOM BHUJIC.
PucyHOK MM HECKOJNBKO PUCYHKOB MPHUBOANUTH HA OTICIBHBIX CTPAHUIAX C COOTBETCTBYIOIICH
HyMepaluen Mo TEeKCTY MOACHUTEIbHON 3alUCKHU.

Ilepeyenb MeTOANYECKHX Pa3pad0TOK MO MPOBEAECHUI0 KYPCOBOI'0 POEKTA
MeToanuka umeercss Ha kadeape B 3JIeKTPOHHOM BHJeE.

1. ®enmopoBa, JI. A. ®33 PacyeT W NOPOCKTUPOBAHHE ABUAIIMOHHBIX AHTECHH
CBEPXBBICOKHMX 4acToT: yuel. nmocobue / JI. A. @enoposa, H. A. I'magkuii, b. A. Arokos. —CII6.:
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2. ®enoposa JILA., MenbaukoBa A.JO. Pacuer u npoekTHpoBaHHE JMH30BBIX aHTECHH.
Mertoa. yka3zaHus K KypcoOBOMY U AUIIIOMHOMY rpoektupoBanuio. ['YAII, C.-I16., 2002r.-33c.

3.benonepkoBckuit I'.b., Kpactok B.H. 3agaun u pacuersl mo Kypcy «AHTEHHBI U
yctporictBa CBUy». Yuebnoe nocodue. ['VAIL.,C.-116.,2002r. -177 c. 50 3k3.

4.®enopoBa  JLA. @33 BricokouacToTHbIE AQHTCHHbIC MEPEKII0YaTENH
pPaZMoNIOKAIMOHHBIX cTaHIUi yuel. mocobue / JI. A. denoposa, A.D..Kpsuko, H. A. ['magkuii. —
CII6.: T'YAIL, 2019. - 55 c.

5.benouepkoBckuii I'.b., Kpactok B.H. 3amaum u pacuersl mo Kypcy «AHTEHHBI U
ycrpoiictBa CBY». Yuebnoe nocodue. ['YAILC.-116.,2002r. -177 c. 50 k3.

6. Huxutun b.T., Xpamuenko I'.H. IIpoextupoBanune Ha DOBM MIOCKMX aHTEHHBIX

pemeTok oBasibHOU (opmbl. Meton. ykazanus st 11 u KIT. TAATL C.-116., 1995r.-19c.

7. Huxutun b.T., Xpamuenko ['.H. BonHoBogHO-111€1€BBIE aHTeHHBIL. [I[poekTupoBanne u
pacuer. Yue6Hoe ocooue. .I'YAIL C.-I16., 1992r. -132c.

8. Huxutun B.T.,®enoposa JI.A., Xpamuenko ['.H. Ilpumenenne OBM nna pacuera
anteHH. Meroa. ykazanus qs A1 u KIT. JIMATIL, JI., 1988r.-31c.

9. Hukurun b.T., Kpacrok B.H., Xpamuenxko I'.H., [llnmosa C.}O. ABToOMaTtn3upoBaHHoe
MPOEKTUPOBAHUE 3€PKAJbHBIX AHTEHH C OBaJIbHOM amepTtypoil. Meron. ykazanusa. JIMAIL JIL.,
1989r.-21c.

10. Huxutun B.T., Xpamuenko I.H. Pacuer u mnpoektupoBanue oOiydareneit
3epkanbHbIX aHTeHH. MeTon. ykazanus ans AI1 u KI1. JIMAIL JI., 1989r.-17c.

11. Hukutun B.T., Xpamuenko I'.H. Pacuer u npoexTupoBaHue 3epKajbHBIX aHTEHH.
Meron. ykazanus qis 11 u KI1. JIMATI, JI., 1989r.-14c

11.6. MeTonuueckue yka3zaHus JUisi O0yYaroIIMXCs MO MPOXOKICHUIO CAaMOCTOSATEIBLHOMN
paboThl

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHON PabOThl, 0OYUaIOIIUIiCS BBIOIHAET paboTy MO
3aJ]aHHI0 W TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaTeis, HO 0€3 ero HemocpeaCTBEHHOTO
y4acTusl.

Jnst oOygaromuxcsi Mo 3a04HOM (Gopme oOydeHHs, cCaMOCTOsITeNIbHAas paboTa MOXKET
BKIIIOYATh B Ce0SI KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHUSI CaMOCTOSATEIBLHOM padoTHI, y oOydaromerocss (GopMHUpPYyETCs
nesnecoobpasHoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOCHMH W CHUCTEMAaTH3aIllMHM TPUOOpETaeMbIX 3HAHWH, 00ECTIEYMBAET BBICOKHIA
YpOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YEHHS, TMOMOTaeT TMOJIYYUTh HABBIKM ITOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtonudyeckuMi ~ MaTepuajamMH,  HAMpaBISIONIMMH  CaMOCTOSTEIbHYI0  paboTy
00yJaIOMUXCSASBIISIOTCS:

—  y4eOHO-METOJNYECKHUI MaTepHaJl 10 TUCIHUILIHHE;

—  METOIUYECKHE YKa3aHHsI 10 BHIMOTHEHUIO KOHTPOJIBHBIX PabOT (Ui 00ydarommxcs
0 3209HOU (hopMe 0OyICHHUS).



Ecnu memoouueckue yKazanus no npoXoHCOeHUI0 CAMOCMOAMeNbHOU pabombl UMEOmMcs
8 U30aHHOM Bude, & ude INeKMponHbIX pecypcos bubnuomexu I'VAII, cucmemvr LMS, kagedpol
u m.o., Heobxoo0umMo oamv Ha HUXx ccolaky unu npusecmu URL adpec.

11.7. Meronuyeckue ykasaHusi [ OOy4yaloUMXcsd IO TPOXOXKICHUIO TEKYILEro
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJb KadyeCTBAa 3HAHUMU
00y4aromuXxcsi, OCYIIECTBISIEMOrO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JUCIUIUIAHBI.

Obs3amenvho 0115 3an0IHeHUs npenoodasamenem. YKa3vlearomcs mpeoo8aHus u Memoobvl
npogedeHUss meKywe20 KOHMPOL YCNe8aeMOoCmu, a MaKice KAk pe3yibmamsl MmMeKyuje2o
KOHMPOJIsL ~ ycnesaemocmu — OYOym — YUUMbl8amvCsi HPU  NPOBEOCHUU  NPOMENCYMOYHOU
ammecmayuu.

11.8. Meronuyeckue ykasaHus Ui OOydaroIIUXCsl MO MPOXOKICHHUIO MPOMEKYTOUHOU
aTTeCTaIHH.

[IpomexxyTounass  arrectanusi  OOydalONMIMXCS ~ NPEIyCMaTpUBACT  OLICHUBAHHE
IPOMEXYTOYHBIX M OKOHYATEIBbHBIX Pe3yJbTaTOB 00y4YeHHUs MO auciuiuinHe. OHa BKIIOYAeT B
ceOst:

— D9K3aMeH — (opma OIEHKM 3HAaHWH, IOJyYCHHBIX OOydYaloIIMMCS B IpoIecce
U3y4YeHHUs] BCEH JMCIMIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATENILHON pabOThI, CIIOCOOHOCTH
OPUMEHATh HMX JJISl PEHICHUS NMPAaKTUYECKHX 3ahad. DK3aMeH, KaK MpaBWIIO, TMPOBOAMTCS B
HEepHO/ SK3aMEHAIIMOHHONW CECCHU W 3aBEpIIAeTCS AaTTECTAIIMOHHOW OICHKOH «OTIMYHOY,
«XOPOILOY», «yAOBIECTBOPUTEIHHOY, «HEYAOBICTBOPUTEIHHOY.

— 3a4eT — 3T0 (GopMa OLEHKH 3HAHUH, NOITYYEHHBIX OOYYAIOUIMMCS B XOJ€ M3Y4CHHUS
y4eOHON AMCIHUILIMHBI B LIEJIOM WJIM IPOMEXKYTOYHas (II0 OKOHYaHHH CEMECTpa) OIIeHKA 3HAaHUN
00yJaromuMcsi IO OTAEIBHBIM pa3fesiaM AMCHUIUIMHBI ¢ aTTECTAI[MOHHON OIIEHKOH «3a4TeHO»
WU «HE 3a4TCHOM.

— nuddepeHIMpPOBaHHbBI 3a4eT — 93T0 (GopMa OLEHKM 3HAaHUHM, IOJIYyYEHHBIX
00yJaromuMcs IPU U3YYCHUU TUCIHILINHBI, TP BBIOJHEHHH KYPCOBBIX MPOEKTOB, KypPCOBBIX
paboT, HayYHO-MCCIIEIOBATEIBCKUX pabOT M MPOXOXKAECHUH MPAKTHK C aTTECTAIIMOHHOM OLIEHKON
OTIIMIHOY, «XOPOIIIOY, Ky IOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO.

Obsi3amenvho 0714 3an0NHeHUs npenooasamesnem. YKa3vl8aomcs mpeboeanus u Memoobvl
NPOoBedeHUs NPOMENHCYMOUHOU AMMeCmayuu.
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