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ABSTRACT

Bachelor’s degree in: 11.03.02 “Infocommunication technology and
communication systems”

Study profile: “Communication and radio-access systems”

Course title: “Antenna-feeder devices of radio communication systems”

Variable part of Block 1, 9 credits

Instructor: L.V. Bondarenko

At the beginning of the course a student should be able to:

e plan and perform a self-evaluation of self-guided work;

egeneralize the results of their activities and present it using modern
technologies;

o use different sources of information: books, articles, proceedings, state and
international standards, dictionaries, internet resources, etc.;

esearch, analyze, select, organize, convert, store and transmit necessary
information;

euse telecommunication technologies for communication with remote
interlocutors;

e WOrk in a groups and reach compromises;

In addition, students must meet following competences obtained during the
course “Descriptive geometry””:

General Professional Competence:

GPC-2 - the ability to solve standard tasks of professional activity based on
information and bibliographic culture using infocommunication technologies and
taking into account the basic information security requirements;

GPC-3 — ability to own basic methods, methods and means of obtaining,
storing, processing information;

GPC-6 — ability to conduct instrumental measurements used in the field of
infocommunication technologies and communication systems.

Learning outcomes:

Specific Professional Competence:
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SPC-3 — the ability to carry out installation, adjustment, adjustment,
adjustment, testing of operational efficiency, testing and commissioning of
facilities, facilities and equipment of networks and communication organizations

SPC-18 - the ability to organize and conduct experimental tests to assess
compliance with the requirements of technical regulations, international and
national standards and other regulatory documents

Course description: The discipline "Antenna-feeder devices of radio
communication systems" is included in the variable part of the required disciplines
of the direction of 11.03.02 "Infocommunication technologies and communication
systems".

The total complexity of mastering the discipline is 9 credits (324 hours). The
curriculum includes lectures (72 hours), practical lessons (72 hours), laboratory
work (18 hours), independent work of the student (108 hours), preparation for the
exam (54 hours). Discipline is realized on the 3" and 4™ years of the 6™ and 7th
semesters.

The discipline "Antenna-feeder devices of radio communication systems" is
based on the preparation that students receive in the study of disciplines:
"Mathematics”, "Informatics", "Physics". The content of the discipline covers the
following range of issues: free and guided electromagnetic waves, devices for
transferring the energy of electromagnetic waves, radiation and reception of
electromagnetic waves, antenna-feeder devices of various radio communication
systems.

Main course literature:

1. HF electronics in radar systems and communications. Technical
Encyclopedia. In 2 books. Book 1 [Electronic resource] / Belous A.l., Merdanov
M.K., Shvedov S.\V. - M.: Technosphere, 2016. -
http://www.studentlibrary.ru/book/ISBN9785948364445.html

2. Ponimatkin V.E. Antenna-feeder devices of communication systems

[Electronic resource]: a tutorial / V.E. Ponimatkin, A.A. Shpilevoy. - Electron. text


http://www.studentlibrary.ru/book/ISBN9785948364445.html

data. - Kaliningrad: Baltic Federal University. Immanuel Kant, 2010. - 122 c. -
978-5-9971-0100-8. - Access mode: http://www.iprbookshop.ru/23761.htmi

3. Shpileva A.A. Theory of antenna-feeder devices of communication

systems [Electronic resource]: a tutorial / A.A. Shpileva, V.E. Ponimatkin. -
Electron. text data. - Kaliningrad: Baltic Federal University. Immanuel Kant, 2011.
- 114 p. - 978-5-9971-0191-6. - Access mode:
http://www.iprbookshop.ru/23936.html

Form of final control: exam


http://www.iprbookshop.ru/23761.html
http://www.iprbookshop.ru/23936.html

AHHOTAIUA

HuciumiHa «AHTEHHO-QUIEPHBIE YCTPONCTBA CHUCTEM  PAJIUOCBSI3N»
npeaHasHayeHa g HanpaeiaeHus — 11.03.02 MHpoxoMMyHUKAIMOHHBIC
TEXHOJIOTMH U CUCTEMBI CBSI3U. TPyIO0EMKOCTh TUCITUTIINHBI 9 3a4eTHBIX STUHUIIBI,
324 akaneMudeCcKMX dYaca, U3 HHMX (2 4YacoB JIEKIUH, /2 4acoB IMPaKTHYECKUX
3ansaTHi, 18 yacoB mabopaTopHbIXx padot, 162 yaca camocrostensHas padora (B
TOM yucie 54 yaca Ha MOJTOTOBKY K 9K3aMeHy). JlaHHas MUCUMUILIMHA BXOIUT B
0110k 00s3aTENBHBIX TUCHUIUIMH. Jucuumnuna peanusyercs Ha 3. 4 Kypcax B 6, 7
cemecTtpax. JucuunirHa « AHTEHHO-(PHIEpHBIE YCTPOMCTBA CUCTEM PaJHOCBSII3N
0asupyercs Ha TOJTOTOBKE, KOTOPYIO CTYACHTHl TOJYy4YalOT MPU H3YYCHHUH
mucuuiuinH:  «Maremarukay, «MHpopmaruka», «Pusukay. CopnepxkaHue
JUCLUMIUIMHBL ~ OXBAThIBAET  CJCAYIOIIMM KPYr BOMIPOCOB: CBOOOJHBIE W
HaIlpaBIISIEMbIE 3JICKTPOMArHUTHBIE BOJIHBI, YCTPOWCTBA ISl MEpPEHOCA SHEPTUU
AJICKTPOMArHUTHBIX BOJH, H3JIy4Y€HHE M TIPUEM DJICKTPOMATHUTHBIX BOJIH,
aHTEHHO-(UIEpHBIC YCTPOUCTBA PA3IMYHBIX CUCTEM PAIUOCBS3H.

Hean - natb oOy4arOnIMMcsl 3HaHUSL, YMEHUS U Pa3BUTh HaBBIKH, JAIOIIUE
UM BO3MOXHOCTh TPOEKTUPOBATH M OAKCIUIyaTUPOBATh aHTEHHO-(PUACPHBIC
YCTPOMCTBAa COBPEMEHHBIX CUCTEM PaAHOCBs3U. COBPEMEHHBIE CUCTEMBI CBSI3U —
MEeWIP)KUHTOBOM, COTOBOM, CIIYTHUKOBOM — BCE€ 4Yallle HCMOJb3YIOT YaCTOTHBIC
JIMANa30Hbl, OTHOCSIIHMECS K CBEPXBBICOKMM yacTtoTaM. Kpome Toro, pasButue
MOOWIIBHBIX CPEJICTB CBSI3M TpeOyeT MUHHMATIOPHU3AIMU TpHEeMOoIiepeaaronieit
amnmaparypbl U aHTEHHBIX YCTPOMCTB. OCHOBOW MHMHHUATIOpU3AIMU HA BBICOKHUX
YacTOTax SBISIIOTCA MUKPOMOJOCKOBbIe JuHuUM nepenady (MIDI), Tteopus u
pazIMuHble MOJIU(UKAIIMKY KOTOPHIX MPOIOJIKAIOT pa3padaThiBaThCsl B HACTOSAIIEE
BpeMs.

CtpeMieHue K YBETUYCHHIO YHCIa a0OHEHTOB B CHUCTEMax CBS3M M K

JaTbHOCTH TipueMa (mepefauyu) TpeOyeT pa3pabOTKHM HOBBIX THIIOB AHTEHHBIX



YCTPOMCTB, MHOIOJYYEBBIX aHTEHH, (PA3UPOBAHHBIX AHTEHHBIX PELIETOK.
Pa3pabartbiBatoTcs U BHEAPAIOTCA IJIOCKKE (TIedyaTHble) aHTeHHbI Ha MILJL.

Crenuanucty HeoOXOAUMO 3HATh JIMHUMA TEpeAad: HU3KOYACTOTHOTO,
CBEPXBBICOKOYACTOTHOTO M ONTHYECKOTO Juana3oHa; ycrpoicrsa CBY, 0e3
KOTOPBIX HEBO3MOKHBI TaKhe BHUJBI CBS3M, KaK pajguopeseiiHas, TporocgepHasi,
KOCMUYECKAsi U ONTUYECKAsl CBSI3b; TUIBI AHTEHH, IPUMEHSEMbIE B PAJUOCBS3H,
TEJIEBUJCHUH U PAINOBELIaHUH.

JI7ig yCHEemHOTo yCBOCHUS JUCIHUILTUHBI « AHTEHHO-(DUEpHbIE YCTPONUCTBA
CUCTEM PaJHOCBSI3N» Y 00Y4aIOIIUXCS JOJKHBI ObITh C(POPMHUPOBAHBI CIAEAYIOLIUE
IIpEIBAPUTEIbHBIE KOMIIETCHIUU:

OIIK-2 cnocoOHOCTh pemaTh CTaHAApTHBIE 3aAadd MpodeccCHOHATBHON
NESTEIIbBHOCTH Ha OCHOBE MH(POPMALMOHHON M OuOinorpauueckoi KyJabTyphl C
IPUMEHEHUEM HH()POKOMMYHHUKAIIMOHHBIX TEXHOJOTMA M C YYETOM OCHOBHBIX
TpeboBaHUil HHGOPMAITMOHHON OE30MTaCHOCTH;

OIIK-3 cnocoOHOCTh BIAAETh OCHOBHBIMM METOJAaMH, CHOCOOAMHU W
CpelICTBAMU MOJYYEHUs, XPAaHEHHUS], TepepabOoTKH HHPOpMaLIUK;

OIIK-6  cmocoOHOCT,  MPOBOAWTH  MHCTPYMEHTAJIbHBIE  M3MEpEHUs,
UCIIOJIb3yeMbl€ B 00J1aCTU NH(POKOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U CUCTEM CBSI3H.

3anayu:

1. B pe3ynpTaTe n3y4eHUs Kypca CTyACHTHI JOJIKHBI 3HATh:

® 0COOCHHOCTH PacHpOCTPaHEHHUs BOJIH U POSKTUPOBAHUS JIMHUN CBS3H;

® IIPUHLMUIIBI JEHCTBUS U MapaMmeTphl 3JIEMEHTOB (YHKIMOHAJIbHBIX Y3JI0B
CBUY;

® OCHOBBI TEOPUH AHTEHHO-(UEPHBIX YCTPOUCTB;

e TpecOOBaHMSI K AaHTEHHaM pa3HOTO0 HA3HAYEHHWs] U  CIOCOOBI UX
o0ecIIeUeHHS;

® TIPUHIUIIBI JEHCTBUSI, METO/bl pacueTa U KOHCTPYHUPOBAHUS Pa3IUYHBIX
THUIIOB NIEPENAIOIINX U TPUEMHBIX AHTEHH;

® OCHOBBI TEOPHH U3MEPEHUI MapaMeTpoB HUIEPHBIX TPAKTOB U aHTCHH.



2. B PEIYIILTATC IPAKTHYCCKOI0 HM3YUCHHA AUCHUIUIMHBI CTYACHT OOJDKCH

YMETh:

® PacCUMTHIBATH OCHOBHBIE XapaKTepuCTHKU ycTporcTB CBY,;

® [IPOBOJIUTH U3MEPEHUS MapaMeTpOB JUHUI nepenad u y3noB CBY;

¢ UN3MCPATH XAPAKTCPHUCTUKHU aHTCHH,

® IPOBOJUTH AHAJIN3 U CUHTE3 AHTEHHBIX YCTPOMCTB;

L p33pa6aTBIBaTB KOHCTPYKIUIO aHTCHH PA3JIMYHBIX THUIIOB.

B  pesynbrare

W3y4ECHUS

JAHHOW JHUCUMIUIMHBI Yy  OO0y4aroluxcs

dbopMUPYIOTCS  CEAYIOIMe o0IenpodeccuoHalbHbple M MPOodeCCHOHAIbHBIC

KOMIETEHIIUU (3JIEMEHTBI KOMIIETEHIIUMN).

Kon n popmyimpoBka

9Tanbl q)OpMI/IPOBaHI/Iﬂ KOMIICTCHIMHA

IIPOBOJIUTH

OKCIICPUMCHTAJIbHBIC

KOMIIeTeHIIUH
BU/JIbI (DUIIEPHBIX TPAKTOB U UX XapAKTEPUCTUKU;
TIK-3- TpeOOBaHMs K MOHTaXY U Hanaake ycrpoiicte CBY;
CIIOCOOHOCTBIO 3HaeT HOPUHIUIBI IEHCTBUS Pa3IMYHBIX TUIIOB HEpeAaolnX
OCYIIECTBJIATH MOHTAK, W IIPMCMHBIX AaHTCHH.
HaJaJKy, HACTPOUKY,
PeryMpOBKY, OTBITHYIO IpoBOIUTH aHAN3 paboTel CBY ycTpoiicTs;
TTPOBEPKY IIPOBOAMTH CUHTE3 aHTEHH;
paborocrocobHocTH, OCYIIECTBUTh MOHTQX M HaJlaJKy IMepelallux Hu
HMCIbITAHIA 1 C/laTy B Ymeer INPUEMHBIX aHTEHH;
OKCILTyaTaImio POBEPATh PAOOTOCIIOCOOHOCTh (PUIEPHBIX TPAKTOB U
COOpYKeHHUIA, CPEACTE U AQHTEHHBIX YCTPOWCTB.
o0opynoBaHUs ceTel u
OpraHM3alyi CBSI3U
HaBBIKOM MPOBOAMTH PETYJIUPOBKY U  OIBITHYIO
Bnaneer | mpoBepky padotocmocooHocTrn CBY ycTpoiicTB.
I1K-18 ¢duznueckuit npuHuMn aercteust CBY ycTpoiicTs;
CIIOCOOHOCTBIO OCHOBHBIE TpeOoBaHuUs K TEXHUUYECKUM
OpraHu30BbIBATh U 3HaeT xapakrepuctukam CBY ycTpoOHCTB B COOTBETCTBUM C

MECKIAYHAPOAHBIMU M HATUOHAJIBHBIMU CTaHAApTaMU,




HCIBITAHUSA C LEJIbIO paccuMTaTh ~ OCHOBHble  xapakrepuctuku  CBY

OLICHKH COOTBETCTBUS Ymeer YCTPOWMCTB;

TpeOOBaHUAM n3MepATh napamerpsl CBY ycTpoiicTB 1 aHTEHH,;
TEXHUYECKUX

pEriiaMeHTOB,

MCKIAYHAPOAHBIX U

HAIMOHATBHBIX HABBIKOM 0 MU3MEPEHUIO MapaMeTpoOB JUHUHN Nepeay
CTAHJapPTOB U HHBIX Bnaneer | u y3nos CBY;

HOPMaTHBHBIX HaBBIKOM I10 U3MEPECHUIO XapaKTEPUCTUK aHTCHH.
JIOKYMEHTOB

Jlnst hopMHpoBaHUs BBIIIEYKAa3aHHBIX KOMIIETEHIIMI B paMKax JUCUUILIMHBI
«AHTEHHO-(pUJEpHbIE  yCTPOMCTBA  CHUCTEM  PAIUOCBSI3W»  MPUMEHSIOTCS
CIIEIyIOIME METOJbl AKTHUBHOTO/ MHTEPAKTHUBHOIO OOy4YeHUus: mpoOIemMHas

JICKIUS, JUCKYCCHS, ICHOTATHBIN rpad.



|. COIEP)KAHUE TEOPETUYECKOM YACTH KYPCA

Beenenue (1 uac.)

Pone ADY B pammoxkomiuiekce. Ilonsitue o0 aHTeHHAX W (PUIASPHBIX
YCTPOMCTBAX, HWX HA3HAYEHUE, OCHOBHbIE TpeboBaHus K HuM. OOmas
kinaccudukanusa  guaepHbix  ycrpouictB. Krnaccudukamus — paguoBOSH - TIO
nuanazoHaM. Ponb nuanaszona CBY B pa3inuuHbIX 00JIACTAX HAYKU M TEXHUKU.
Ocobennoctu koHCTpyKIMit CBY ycTpoiicTs.

Mogayas 1. Hanpasisiemble BOJIHbBI

Paznen 1. O0mas Teopusi HanmpapJsieMbIX BOJIH (4 Jac.)

Tema 1.1. Ocnoenvie npunyunst s1exkmpoounamuru (2 uac.)

XapakTepuCTUKU DJIEKTPOMArHUTHOTO MOJs. YpaBHeHUs MakcBemia u
TPAaHUYHBIE YCIOBUA. DIIEKTPOMAarHUTHBIC BOJHBI B O€3TPaHUYHOM OIHOPOJTHOM
npoctpancTBe. [locTosiHHAs pacnpocTpaHeHHs BOJHBI, (ha3oBasi MOCTOSHHAS U
MOCTOSIHHAsI 3aTyXaHWs BOJIHBL. [JyOMHA NPOHUKHOBEHHS AJICKTPOMArHUTHOMN
BOJTHBI B ITPOBOJTHUK. DJIIEKTPOMATHUTHBIC BOJIHBI Ha TPAHUIIE pa3jiesia ABYX CPel.

Tema 1.2. Tunwi Hanpasisemvix 6oan (2 uac.)

Knaccudukanus HampaBiIsieMbIX BOJH: TOIEPEYHBIC 3JICKTPOMArHUTHBIC
(T), anexrpuueckue (E), maruutasie (H), ruOpumnbie BosHbl. Tumbl BONH B
BOJTHOBOJIaX. Da3oBasi CKOPOCTh HampaBiisieMbIX BOJH. Kputuueckas maiuHa
BOTHBL. CBsI3b MEXAY MPOJOJbHBIMH M TONEPEYHBIMU COCTABIISIOIIMMH  TTOJIS
HAIPaBJISIEMBIX BOJIH.

Paznen 2 Jlunanu nepenauu (11 yac.)

Tema 2.1. [lpsimoyeonvHole Memaniuyeckue 80aAH0800bL (4 uac.)

Tunel BOJIH B MPSMOYTOJIBHOM BOJIHOBOZE. KpuTudeckas ajMHa BOJHBI.
da3oBas U TpyIIoOBas CKOPOCTH, JUIMHA BOJIHBI B IMPSMOYTOJBHOM BOJIHOBOJIE.
Husmass (ocHOBHasi) BOJIHA TPSMOYTOJIBHOTO BOJIHOBOAA. TOKM B CTEHKax
BOJIHOBOJA. M3nywaronue u Heuslydaloonue Iead. AHaiu3 OCHOBHBIX

XapaKTCPUCTUK MPAMOYIOJIbHOT'O BOJIHOBOAA HA BOJIHE Hao. XapaKTepI/ICTI/I‘leCKOC
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CONMPOTHUBJIEHUE BOJHOBOIOB. BOTHOBOIBI clielinanbHOM (PopMbl, TOPpUpOBaHHBIE
BOJIHOBOZIBI.

Tema 2.2. Kpyenviti memannuseckuti 60110800 (3 uac.)

Tunel BoJIH B KpYIJIbIX BOJIHOBOAaX. Husiias (ocHOBHas) BOJIHA KPYTJIOTO
BOJHOBOAA. BonmHa Hp:i B KpyriioM BOJHOBOJE, HCHOJIB30BAHUE KPYTIIOrO
BoJHOBOAA Ha Hoi 171 ganbHEM CBsI3U, CIIOCOOBI MOJABIICHUSI HEXENATEIbHBIX
TUTIOB MIPU MHOTOMOAOBOM pexuMe. lIpuMeHeHne BOJH ¢ OCEBOM CHUMMETpHUEH
OMII. 3ampegensHbiii BosHOBOA. IloTepu B BONHOBOAAX. OJEKTpUYECKas
MIPOYHOCTH BOJIHOBO/IOB.

Tema 2.3. Jlunuu nepeoau ¢ sonnamu TEM (2 uac.)

Oo6mume xapakrepucTuky BosiH TEM B nuHMsIX nepenad. J{ByXnpoBOJHBIE,
YETBIPEXIIPOBOAHBIE W MHOTOIPOBOAHBIE JIMHUM Iepenad. YeTbIpeXnpOoBOIHOM
nepekpeiieHuslid  puaep. OCHOBHbIE KOHCTPYKTHMBHBIE JaHHBIC. 3aTyxaHUE.
Honyctumas MourHocTh. KoakcuanpHble JIMHUM Mepeaad. Tumbl BOJH B
KOAKCUAJIbHOW JIMHUU. Y CIIOBHSI CYIIECTBOBaHUS OJHOMOJIOBOTO pexkuma Ha T-
BOoJIHE. OCHOBHBIE XapaKTEPUCTUKH KOAKCHANBbHOW JMHUM: A; Z; Prp, Uy, o.
O6nacTu MpUMEHEHNs KOAKCUATBHBIX JIMHHM.

Tema 2.4. Ilonockosvie aunuu nepeday (1 uac.)

Tunel nonockoBeIX JUHUK. CummerpuuHas nojiockoBas Jmnus (CII),
mukponosiockoBas auHus (MILJI). VYcnoBue ogHOMOMOBOTO BO30YXKACHUS.
Ocnosnble mapametpel. CBazannsie MIUIL. [l{eneBbie u KOIIaHApHBIE TUHUM.

Tema 2.5. Jfusnexkmpuueckue 80110600wl(1 uac.)

VY ca0Bus BOSHUKHOBEHUS IOBEPXHOCTHOM BOJIHBI. CTPYKTypa MoJisi, BEIOOD
nonepeyHsix pasMepoB. [loHsITHE O MOTEPSAX U DICKTPUYECKOW MPOYHOCTH.
MHoOrocimonHble  AUANEKTPUYECKUE  JIMHUM,  CBETOBOABL.  BoO3MOXHOCTH
WCIIOJB30BaHUs ONTHYECKUX Kalened mis nmanbHed cBsizu. OgHOMPOBOIHBIN
bunep.

Panen 3. CornacoBanue JJuHHUi nepeaay (4 yac.)

Tema 3.1. Pexcumbl 6 nepedarowux aunusx (2 yac.)
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VYcaoBus BOBHUKHOBEHUSI O€rylux M cTosiuux BOJH. CBOMCTBA CTOSAYUX
BoiH. Koadduuuent otpaxenus, kospduiuent crosuerd BoiaHbl (KCB) u
kodddumment Oerymieit Bomubl (KBB). CoiicTBa OTpe3koB JMHHI Tepemad.
KpyroBasi tuarpamma noJHbIX COMPOTUBIECHUHN (TIPOBOAMMOCTEN).

Tema 3.2. Coenacyrowue ycmpotiicmsa (2 uac.)

HeobxoaumocTts cornacoBanusi. YeTBEPTHBOIHOBOM M SKCIIOHEHUIMAIbHBIN
TpaHchopmatopsl. buHOMHHaNbHBIE U ueOblmIeBcKUEe mepexossl. lllnelidonbiii
Tpanchopmatop. PeakTWBHBIE 3JIEMEHTHI B BOHOBOJHBIX JIMHUSAX: IITBIPH U
nuadparmel. KopoTko3aMbikaroye METaUIMuYeCKUE TOPIITHH.

MonayJb 2. ®uaepHbie TPAKTHI

Paznen 1. [lepexaya 3Heprun B ¢puaepHbIX TpakTax (3 yac.)

Tema 1.1. Cnocobul 8030yscoeHus 60110680008 (1 uac.

DnexkTpuyeckas W MarHuTHas CcBs3b. CorjlacoBaHue BO30YXKIAIOITUX
YCTPOUCTB ¢ BOJHOBOAOM. CBSI3b 4epe3 OJHO WM HECKOIBKHX OTBEPCTHUH B
CTEHKax BOJIHOBOJAX.

Tema 1.2. Counenenue nunuti nepeday (2 uac.)

@Onanipl, pa3beMbl.  BOJTHOBOIHO-KOAaKCHANbHBIE W BOJHOBOJIHO-
MOJIOCKOBBIE Tepexonabl. Bpamatommecss cowneHenns. E u H BoaHOBOIHBIE
pa3BETBICHHUS.

Paznen 2. DaemenTthl puaepHbix TpakToB (17 yac.)

Tema 2.1. Coenacosannvie nazpysxu (axsusaienmst anmennot) (1 uac.)

OcHoBHBIE XapaKTepUCTUKH. BOIHOBOIHBIE HArPY3KH HU3KOTO U BHICOKOTO
ypoBHst mottHocTH. KCB, paGounii quana3oH 4acToT, KOHCTPYKITHS.

Tema 2.2. Ammentoamopuwt (1 uac.)

[Tormomrarormie  w  mpenenbHbIe, TEpEeMEHHbIE ©  (PUKCUPOBAHHBIC
aTTeHIoAaTOpbl. [lapameTpbl, KOHCTpYyKIHMHM, Ha3HadyeHHS. JlocToMHCTBAa W
HEJIOCTATKH.

Tema 2.3. Bonnosoonvie pazsemenenus (4 uac.)

Hampasnenusie otBerButenu (HO) ¢ cunbHOM M cnaboil  CBSI3bIO.

BonHoBonHbIE, KOakcuaibHble M MosIockoBble HO. BOJTHOBOIHBIE TPOWHHKM.
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JIBOMHOW BOJIHOBOJHBIM TPOMHUK. M CHonb30BaHME JBOMHOIO TPOWHUKA B
KaueCcTBE MOCTa. BOJHOBOIHBIE KOJBLEBOM M IIENEBOM MOCThl. MOCTOBBIE
yctpoiictea UC CBUY. [lenutenu MOLTHOCTH.

Tema 2.4. Kommymayuonnwvie ycmpoticmea (1 uac.)

MexaHnueckue MepeKIoYaTeIn, aHTEHHbIE OalaHCHBIE MEPEKIIOYATEIIH.
[TonynpOBOTHUKOBEIE KOMMYTATOPHI.

Tema 2.5. @azospawamenu (1 uac.)

Meronsl  ynpaBneHuss ga3oil  BOJIHBL. BOJIHOBOJHBIE  B3aWMHbBIC
dazoBpamarenu. OCHOBHBIE XapaKTEPUCTUKU, KOHCTpyKims. PazoBpamnatenu UC
CBU.

Tema 2.6. Deppumor 6 mexnuxe CBY (2 uac.)

BonnoBonHbie (deppuTOBbIe BEHTWIH, (ha30BpalllaTeIH, MEePeKIIIoYaTeny,
HUAPKYJIATOPBL. MeTroasl ynpaBieHuss mnoJisipu3anuend BoJHBL. [IpuMenenue
MOJISIPU30BAHHBIX YCTPOUCTB JJI YIUIOTHEHUS JIMHUN CBSI3U, B PAJAMOJIOKAIIUU U B
npyrux oonactsax. @epputsl MC CBY.

Tema 2.7. Pezonamopor CBY u onmuueckoeo ouanaszona (4 uac.)

O6mass teopusi pe3oHaTopoB. CoOCTBEHHas, Harpy>K€HHas W BHEIIHSS
n00poTHOCTU. BoaHOBOAHBIE pe3oHATOphl. Pe30HaTOphl KOAKCHAIBHOIO THIIA.
TopounanbHbple pE30HATOPHI: pPE30HAHCHAs JUIMHA BOJHBI, TEPECTpOMKa.
MUuUKpOnoa0cKoBbie pe30HATOPBI. OTKPBITHIE PE30HATOPHI.

Tema 2.8. Qunbmpul (2 uac.)

YcaoBus duzmdeckoit peanuzanuu. Hu3kouacTOTHBIA MPOTOTUT. METOIbI
anmpOKCUMAIlMU  aMIUTUTYIHBIX W (Pa30BbIX XapakTepucTUK. Duimbtpser ¢
YETBEPTHBOJIHOBOM M HEMOCPEIACTBEHHOW CBA3bI0. DUIBTPHI Ha CBI3aHHBIX
nuHusAX. Bivsaue nmotepp Ha xapakTepucTuku GuiabTpoB. [Ipumenenue GpuibTpoB
JUISL ITUPOKONOJIocHOTO cornacoBanusa. @unetpel UC CBY.

Tema 2.9. @uoepnvie mpakmvl paouopeneuHvlx U KOCMUYECKUX JIUHULL
ceszu (1 uac.)

CocrtaBHbIE 3JEMEHTHl TpPakTOB. TpeOoBaHUs, TMPEABSIBIIEMbIE K HHUM.

[TpuMeHeHre KPYTIIbIX U AITUNTHYECKUX, THOKUX TO(PPUPOBAHHBIX BOJIHOBOJIOB.
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Moayasb 3. OCHOBBI TEOPUH AHTEHHBIX YCTPOICTB

Paznen 1. O6uiue moJiokeHHsI TEOPUH AHTEHHBIX ycTpoiicTB (7 yac.)

Tema 1.1. Ocnoeuvie 3a0auu meopuu anmenn (2 uac.)

Hasnauenune mepenaromieili W MNPUEMHOM aHTEHHBI B paJuOKaHAJIE.
Knaccudukanus antensn. [IpuMmeHenre npWHOHMNA CYMEPIIO3UIIUA TPU pacdeTe
anTeHH. HanpaBieHHbIe CBOMCTBA 3JIEMEHTApHOTO BUOparTopa.

Tema 1.2. Ochognble s1exkmpuyeckue napamempsvl nepeoaruux aHmeHnt (2
yac.)

XapakTepucTuKa HaNpaBJICHHOCTH, auarpamMma HamnpasieHHoctd (/IH)
aHTEHHBI: amIuIMTyaHas, (azoBasg. [llupuna auarpamMMbl HampaBiICHHOCTH H
OTHOCHUTEJIbHBIM YpOBEHb OOKOBBIX JienecTKoB. Koadduiment HampaBieHHOTO
nevicteuss anteHHsl (KHJ[). KHJ[ smemeHTapHOrO 3J€KTpHYECKOro BHOpaTopa.
Koadpduunent mnonesnoro neiictBus (KII) u kodpdunment ycunenus (KVY)
aHTeHHbl. OmnpeaeneHrne HaNpsXKEHHOCTH Mo mo 3amaHHoMy KY aHTeHHBI u
MOABOAMMON K Hel MOIIHOCTH. [loJIpH3allMOHHBIA 3JUIMIC U €r0 HapameTphl.
DIUMNTHYECKAas, KPYroBasi M JIMHEHHAS MOJAPU3ALUS TS U3JIYYECHHUS] aHTCHHBI.
BxonHnoe comporuBieHue aHTeHHBI. PaGouas mosioca 4acToT. Y3KOMOJIOCHEIE,
IIMPOKOTOJIOCHBIE M YACTOTHO-HE3aBUCHUMbIE aHTCHHBI. [IpeaenpHas MOIHOCTD.

Tema 1.3. Teopus npuemnvix anmenn (1 uac.)

®u3znueckue OCHOBBI Iporecca mnpuéma. [IpuHIMO B3aUMHOCTH ISt
aHajau3a MPUEMHBIX AHTEHH. YCJIOBHUS BBIJCICHUS MaKCUMaJbHOM MOIIHOCTH B
Harpy3ke npuéMHON aHTeHHbl. OCHOBHBIE 3JIEKTPUUECKUE MapaMeTPbl MPUEMHBIX
anTeHH. D exTuBHAS IUIONIA/1b. DKBUBAJICHTHAS CXE€Ma, IITyMOBas TeMIIepaTypa.

Tema 1.4. Cummempuunoiii eubpamop (2 uac.)

CUMMETpUYHBIN JJIEKTPUUYECKH BUOpATOp: HAMpaBJICHHBIC CBOWCTBA,
MOIIHOCTh U COMPOTHUBJICHUE W3YyUYE€HUS, BXOJHOE CONPOTUBIICHUE. Pe3oHaHCHAas
JUTMHA BUOpaTopa, €€ 3aBUCUMOCTh OT pa3MepoB morepeuHoro ceuenus. KHJI u
JEHUCTBYIOIAs IJTMHA aHTeHHbI. CHMMETpHUYHBIE TeeBbie BUOpaTopsl. [IpuHIium
nsorctBennoctu. JH, KHJI, BxogHas npoBOAUMOCTh (BHYTPEHHSS) U

MPOBOJUMOCTH M3Ty4deHUs (BHEIIHSIS) IIEIEBOT0 BUOpATOpA.
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Paznen 2. Teopusi aHTeHHBIX peméToK (8 yac.)

Tema 2.1. Aumennvie pewwemru (AP) (5 uac.)

JIuneliHble aHTEHHBbIE PEMIETKH. MHOXUTENb CUCTEMbI. Pexxumbl paboThI
aHTeHHBIX pemérok. CucTteMa U3 JIBYX CBS3aHHBIX BHOparopoB. HampapieHHble
cBoiictBa. IlaccuBubpie BuOpatopsl. Pedmextop. Hdupextop. Ympasnenue JIH
nyTeM u3MeHeHusi (a30BOro pacmpeneicHus. BrusHue HepaBHOMEPHOCTH
aMIUTUTYAHOTO pacrnpeaeneHuss u (azoBblx HckaxeHui Ha JIH nuneidinont AP.
Bxonnoe conporuBnenue usnydarouiero snemenra AP. HaBeneHnnsle n B3auMHbIe
conpoTtuByicHusa. Mznyuaemas momrHocTs M KHJ[ nuneiinbix AP. Ilonstue o
JUHEWHOM HempepblBHOM u3iydatene. Ilnockue AP. HeskBuauctaHnTHbIE
pELIETKU.

Tema 2.2. Cunmes anmennot no 3aoannou ¢popme /JH (1 uac.)

[Tonsatrie 0 cuHTe3e aHTEHHBI. [IpUOIMKEHHBIE METOBI pEIICHUs 3a/1ad
cuHTe3a. CBepxHaIpaBlICHHbIE aHTCHHBI. [lolyueHHe ONTHMANIBHBIX AWArpaMm
HaIlPaBJICHHOCTH.

Tema 2.3. Hznyuenue 6030yxcoénnbix nosepxnocmeti (2 uac.)

NneanbHas W3JIyvaronas IJIOCKas ITIOBEPXHOCTh (anmeptypa)
NPSIMOYTOJIBHOTO M KPYTJIOTO pacKpbiBa. BiusHue 3akoHa aMIUIUTYAHOTO U
dazoBoro pacmpeaesieHds MOJS HA M3JIy4yarolllde CBOWCTBA  amnepTyphl.
Koaddumment ncnonszoBanus mosepxuHoctu (KUIT).

MoayJib 4. Tunbl aHTEHHBIX YCTPOMCTB

Paznen 1. BuopatopHbie u mesieBbie anteHHbI YKB (8 uac.)

Tema 1.1. Ilpocmwie subpamopnwle u wenesvie aumennvl YKB (2 uac.)

Ocobennoctn anteHH YKB nuanazona. Bo3OyxaeHue CUMMETPUYHBIX
BuOpaTopoB. CuUMMETpHUpYyIOIIME  YCTPOWCTBA. Pa3HOBUIHOCTH  TPOCTHIX
BuOparopHbix aHTeHH. lllneid-pudbparop [Muctombkopca. CriocoObl yBeIMUYECHUS
pabouero auanazoHa BUOpaTopHbIX aHTeHH. BubOparop Hanenenko. IlyHTOBOM
BuOpatop AiizeHOepra. M3mydenne BuOpatopa, paclojOKEHHBIX BOJIHM3U

UJeaJbHO TIPOBOASIICH TMMOBEPXHOCTU (METOJ 3€PKAJIbHBIX OTOOPaKEHUM).
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HecumMmerpuunbiii  BuOpatop.  Anepuoandeckuii  pediektop.  IlleneBbie
PE30HAHCHBIE AHTEHHBI.

Tema 1.2. MnozosubpamopHule u MHO2OUene8ble anmenHbl (3 uac.)

Cundaznbie BHUOpaTOpHblE aHTEHHBbIE pemeTku. CXembl MHTaHUSL.
MHorouieneBble  BOJTHOBOJIHBIE AHTEHHbI. PE30HaHCHOE M  HEPE30HAHCHOE
BO30yX/1eHHe 1eneil. [{upekropHble aHTeHHBI. Jloronepruoanyeckne BUOpaTOpHbIE
AHTCHHBI.

Tema 1.3. Anmennvl spawarowerics noaspusayuu (2 4ac.)

TypHukerHslii u3nmydarens. CnupalbHas aHTEHHA. Y CIOBHE W3IIyYEHHUS
BOJIHBI C KpYTOBOM NOJIsIpu3anuei. Buapl criupanbHbIX aHTEHH.

Tema 1.4. Bonpocvl munuamiopuszayuu anment (1 uac.)

CBepxMmuHMaTIOpHBIE UHTerpupyemble aHTeHHbl (CHUA) — mnpuemHsbie
ANEKTPUUECKUE BUOPATOPHI MAJIBIX Pa3MEPOB C BKIIOUEHHBIMU B HUX AKTUBHBIMHU
/1 npudopamu (YCUIUTEISIMU, CMECUTEIIAMU U T.1.).

AHTEHHBI B I€4aTHOM HUCIIOIHEHUH. [IIMpOKOIIOI0CHBIE MUKPOIIOJIOCKOBBIE
anteHHbl (MIIA). AHTEHHbIE pEIIETKH B  TOJOCKOBOM  HCHOJHEHUHU.
MUKpPONOIOCKOBBIE M3JTy4YaTesid ¢ KpyroBou mnojspusanuei. Jluneitnoie MITA.
@pakTaIbHBIC AHTCHHBI.

Pa3znes 2. AneprypHbie aHTeHHBI (6 1ac)

Tema 2.1. Pynopuvie anmennwi (2 uac.)

AHTEHHA B BUJI€ OTKPBITOTO KOHIIA BOJHOBOAA. PynopHble aHTeHHBI. Bupl
pPYNOpPHBIX aHTeHH. PacmpeneneHue amIuidtyabl U (as3bl MOJS B PacKpbIBE.
OntumansHbeii pynop. CorjiacoBaHue pyrnopa ¢ BOJTHOBOJOM.

Tema 2.2. 3epranvnvle anmennwl (3 uac.)

3epkanbHble aHTeHHbI. Metop onpenenenus JIH no pacnipeneneHuro noJs
B M3JIyYarouled amepType M IO pachpelle]IeHUIO0 IUIOTHOCTH TOKAa Ha 3epKale.
TpeboBanus k JIH oOmyuatens. 3areHeHue packpbiBa 3epkajia oOJydaTresieMm,
peakiusi 3epkaiga Ha oOmydatenb. [lapaOonnueckue aHTEHHBI C BBIHECEHHBIM
oOnyuatenem. PynopHo-napabonnyeckas aHTeHHA. JIOMyCKM Ha M3rOTOBJIEHHE

3epKaJbHBIX aHTeHH. MeTobl pacyeta. J[Byx3epkanbHble aHTeHHBI. OOaydarenu
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3epKAJIbHBIX ~AHTEHH: BHOpATOpHbBIE, BOJHOBOJHBIC, PYMNOPHbIE, IEJEBbIE
BOJIHOBOJIHBIE, CHHUpAJIbHbIE. AHTEHHA — MapaOOJUYECKUN HMIUHIP. YTOIKOBas
aHTeHHA. JIMH30BbIC aHTEHHBI.

Tema 2.3. Anmennvt nosepxnocmuvix 601 (1 uac.)

JIupeKTpUYecKue  CTEp)KHEBbIE  aHTEHHBI.  [lmockue  aHTEHHBI
MOBEPXHOCTHBIX BOJIH.

Paznen 3. Ckanupyroniue aHTeHHbIe pemeTkH (3 gac.)

Tema 3.1. Ocobennocmu pabomvl Hasupo8aAHHbIX AHMEHHBIX peuemoK
(DAP) (1 uac.)

Haznauenne wu  wMeronsl ckanupoBanus. Hcekaxenuwe JH 1pum
ckaHupoBaHuu. TpeOoBanuss k mary ®OAP. B3auMHOe BIHMSHHE 3JIEMEHTOB
pemetku. TpeGoBanus, mpeabsaBisemMbie K uanydarento GAP.

Tema 3.2. Bozoyscoenue AP (2 uac.)

Cxewmbl Bo30yxieHus AP ¢umepHOro 1 oNTHYECKOro TUna. AHAJIOTOBBIM
U JTUCKPETHO-KOMMYTAIMOHHBIM CITOCOOBI (pazupoBaHusi. AHTCHHBIC PEIICTKH W3
akTUBHBIX W3ny4atened. [lonstue o0 AP ¢ oOpaboTkoil curHaia, IpuUMEHEHHE
OBM B AP.

Pa3znen 4. AHTeHHbIEe YCTPOMCTBA /JISI CBSI3M, TeEJEBHIACHUS H
paauoBemanus (6 4yac)

Tema 4.1. Aumennvt 051 menesuoenusi, paouopenetinvix aunuti (PPJI) u
KOCMUYECKOU paouocessu (2 uac.)

AHTEHHBl  TEpEeHarolIUX  TEJIEBU3HOHHBIX  LEHTpPoB.  IIpuemHble
TEJIEBU3UOHHbBIE AaHTCHHbI. AHTEHHBI JIJIs1 KOJUIEKTUBHOI'O MpUEMa.

Oco0eHHOCTH 3€pKAIbHBIX AHTEHH, MPUMEHSIEMBbIX Ha MarucTpabHBIX
PPJI npsmoiri Buaumoctu. llepuckonuueckne aHTeHHbIE cUCTEMBI. llaccuBHBIE
perpancisTopsl 1 PPJL.

OcHoBHBIE TpeOOBaHUSI K aHTCHHBIM YCTPOWCTBAM CHCTEM CITYTHUKOBOM
cs3u (CCC). Anrennsl 3eMHbix CCC u 6opToBsie antennb CCC.

Tema 4.2. Aumennbl 0examemposozo (KOpOmMKOBOIHOB020) OUaAna3oxa (2

yac.)
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Oco0eHHOCTH KOPOTKOBOJIHOBBIX aHTEHH. BHIOOp aHTEHHBI B 3aBUCUMOCTHU
OT JIJIMHBI JIMHUM CBS3U. Y3KOIOJOCHBIE U JHana3oHHble aHTeHHbl. CuHbazHas
TOpU3OHTAJbHAS JWANa3OHHAs aHTCHHA. THUIBI PEeQIEKTOPOB: HACTPOCHHBIC,
aKTUBHbIE, JMaNa3oHHbIe, anepuogudyeckue. Hampasnenuwsie cBoiictBa, KH/I.
OnekTpudeckas mpouyHocTh. CorynacoBaHue ¢ nuTawolledl nuHuen. PomOuyeckas
aHTeHHa. J[BoiiHas pomOuueckas aHTeHHAa. AHTeHHa Oerymiei BomHbI. [IpuHImm
JIEHUCTBUS, BBIOOP AJIIEMEHTA CBSI3U MEKy BUOpATOpaMH U COOMPATENLHOMN JIMHUEH.
AHTEHHBI C PE3UCTOPHOUN CBsI3bI0. BepTukanbHas HECMMMETPUYHAs aHTEHHA
oeryiei BOJHBI.

Jloronepuoanyeckass  aHTeHHa.  [IpocTpaHCTBEHHbIE UM IUIOCKHUE
JIOTOIIEPUOANYECKHE AaHTEHHbI. M3mydaromme cBoiicTtBa. (CorilacoBaHue ¢
nuTatoei auHue. CundasHpie penieTKy U3 JOTONEPUOIUIECKUX aHTEHH.

Tema 4.3. AnmenHbl Mupuamemposovlx (C8EPXONUHHBIX), KUTOMEMPOBHLIX
(ONUHHBIX) U 2eKMOMempOoBbIX (Cpednux) 8oan (2 uac.)

Ocob6ennoctu anteHH. [IpoBosounbie T-, ['-00pa3Hble W 30HTUYHBIC
aHTEeHHbI. MeTo/Ibl pacueTa OCHOBHBIX MapaMeTPOB aHTEHH: pacHpeacsiCHUs] TOKa,
CONPOTHUBJICHUSI M3ITYyYECHUS, JIOMYCTUMOW MOIIHOCTH B AaHTEHHE, BOJIHOBOTO
COMPOTUBJICHUS, TIOJIOCHl MPONMYyCKaHUsl. MeTobl paclIupeHusi TOJIOChl pabouux
yactot, yeenudeHus KII1JI. Cucremsl 3a3eMieHM, TPOTUBOBECHI.

BematenbHble aHTEHHBI TE€KTOMETPOBBIX BOJH. 3a3€MJICHUE, AHTEHHBI-
MauThl, AaHTEHHAa IIYHTOBOTO TMHWTaHUS, AHTCHHAa BEPXHEro MHUTaHUS.
AHTU(ETUHTOBbIE aHTEHHBI-MAUThl. AHTEHHa Alf3eHOepra ¢ peryaupyeMbiM
pactipeneneHueM Toka (APPT). Antenna APPT ¢ nByMs TOYkaMHM NHUTaHUS.
[THeBMaTUUECKHNE aHTCHHBI-MAUTHI.

[IpuemHble  aHTEHHBI  KUJIOMETPOBBIX U  T€KTOMETPOBBIX  BOJIH:
HECUMMETPUYHBbIE BEPTUKAIbHBIC, PAMOYHBIC, MAarHUTHbIE, TOHHOMETPUUECKHUE,
OJIHOTIPOBOJIHBIE OETYIICH BOTHBI.

Paznen 5. Bonpocbl 3jekTpoMarHutHoii coBMectumoctu (IMC) m
o0ecnevyeHUs IKOJIOTMYECKOH 0e30IACHOCTH NPH NPOCKTHPOBAHUM AaHTEHH (2

yac.)
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BnusHre OOKOBOro M3y4eHUsI aHTEHHbl Ha KayeCTBO PabOThl CUCTEMBI.
VYepennenne JIH. TpeboBaHue K BEIMYMHE B3aUMHOM pa3Bs3KH (MEPEXOIHOTO
ocJla0yeHus1) OJIM3KO pacIoOKEHHBIX aHTEHH. Pa3Bsa3ka aHTEHH MO MOJIAPU3ALIH

QJICKTPOMATHUTHOI'O I1I0JIA. MGTOI[I)I CHIDKEHHS OOKOBOTO N3JIYUYCHUA.

1. COJIEP)KAHUE NPAKTUYECKOM YACTH KYPCA

JIABOPATOPHBIE 3AHATUA

3ansaTue 1. UcciienoBanue 31eMEHTOB H Y3J10B KOAKCHAJIBHOI0 TPAKTA
(4 vac)

1. O3HakoMieHHe ¢ paboOTOM M KOHCTPYKIUEH OTIENbHBIX 3JEMEHTOB U
Y3JI0B KOAKCHAJIBHOTO TPAKTA.

2. OmnpeneneHrne OTHOCUTENbHOM BEJIMYMHBI TOTEPh B KOAKCUAJIBbHOW JTMHUU
nepenad.

3. OcBoeHNE METOUKN U3MEPEHUs UTMHBI BOJIHBI, KO3 UIeHTa Oerymiei
BOJIHBI U ITOJIHOT'O CONPOTHUBIIEHUSI HArpy3KH € IOMOILBIO U3MEPUTENBHON JTUHUU U
KpYTrOBOM IHarpaMMmbl IOJHBIX CONMMPOTUBICHUMN.

3ansaTue 2. UcciienoBanue HEOJHOPOAHOCTEH B MPAMOYT0JIbHOM
BOJIHOBOJI€ (6 yac)

1. DkcnepumeHTanbHas  MNPOBEPKA  OCHOBHBIX  MOJIOKEHUH  TEOpUH
BOJIHOBO/JA.

2. U3mepenue ITOJIHBIX IIPOBOJANMOCTEN pa3IUYHOTO THUIIA
HEOJJHOPOJAHOCTEM.

3. CpaBHEHHUE TaHHBIX HKCIIEPUMEHTA C PACYETHBIMHU.

3anstue 3. UcciaenoBanue reveparopa CBY na nuoae I'anna (4 yac)

1. O3HakomyieHHE C TPUHUUINOM JelcTBUA U ycTpoiictBom CBY nuonos

['anna.
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2. I3ydyeHne KOHCTPYKIIMH, XapakTepucTuk U napamerpoB CBY reneparopa
MaJoi MOIIHOCTH Ha apCeHHUJOrajlIMeBOM AuOoJe ['aHHa TPEeXCaHTUMETPOBOTO
quarna3oHa, a Takke anmaparypel CBY, ucnonb3dyemoil mpu HCCIEAOBaHUU
TBEP/OTEJIbHBIX T€HEPATOPOB.

3ansrtue 4. UcciienoBanue pynopHoil aHTeHHbI (4 yac)

1. 03HaKOMJIEHHE C OCHOBHBIMH XaPAaKTEPUCTUKAMHU U MTapAMETPaMU aHTEHH
CBY, ocBoeHME METOAOB H3MEPEHMS JHarpaMM  HalpaBICHHOCTH U
K03 UIIMEeHTa HAMpPaBICHHOTO JEWUCTBUS PYNOPHOW aHTEHHBI, CPaBHEHUE W

aHaJIN3 JaHHBIX pacqéTa H SKCIICPUMCHTA.

HNPAKTHUYECKHUE 3AHATUSA

3ansTue 1. IIpaMoyroJibHbIe MeTAIMYECKHE BOJTHOBOABI (4 4ac)

1. Onpenenenue KapTUHBI 3JIEKTPOMArHUTHOTO TOJIA B MPSMOYTOJIBHBIX
BOJIHOBOZAX JUIsl Pa3JIMYHBIX TUIIOB BOJIH.

2. HaxoxxneHnue mapaMeTpoB MPsIMOYTOJIBHBIX METANTHYECKUX BOJTHOBOOB.

3. OnpeneneHue HampaBlieHUST M BEIMYMHY TOKOB Ha  CTEHKax
MPSAAMOYTOJIBHBIX BOJIHOBOJIOB.

3ansaTue 2. Pacyér JHepreTuHYeCKuX XapaKTePUCTUK MPAMOYT0JIbHBIX
BOJIHOBO0B (4 4ac)

1. Bb16op cTaHAapTHOTO MPSIMOYTOJIBHOTO METAJUTMYECKOTO BOJIHOBO/A.

2. AHanu3 OCHOBHBIX XapaKTEPUCTUK MPSMOYTOJbHOTO BOJHOBO/IA Ha BOJHE
Hio.

3ansaTue 3. Kpyrible MmeTanin4yeckue BOJTHOBOBI (2 4ac)

1. Onpenenenne  KapTUHBI ~ JIEKTPOMAarHUTHOTO  MOJISI B KPYIJIBIX
METAJUIMYECKUX BOJIHOBOJAX JIJIS PA3JIMYHBIX TUIIOB BOH.

2. HaxoxxieHre nmapaMeTpoB KPYTJIbIX METAIUTMYECKUX BOJHOBOJIOB.

3. OmpeneneHyie HampaBiCHUS U BEIUYUMHY TOKOB Ha CTEHKAX KPYIJIBIX
BOJIHOBOJIOB.

3anatue 4. KoakcuajabHble BOJTHOBOABI (2 yac)
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1. Onpenenenne KapTUHBI AJIEKTPOMArHUTHOTO TIOJiI B KOAKCHAJIbHBIX
BOJIHOBOJIaX JIJISl pa3JUYHBIX THUIIOB BOH.

2. HaxoxieHne mapaMeTpoB KOAKCHATBHBIX BOJTHOBOJIOB.

3. OnpeneneHue HampaBiIeHWS W BEIWYMHY TOKOB Ha  CTEHKax
KOAKCHAJIbHBIX BOJTHOBOJIOB.

3ausaTue 5. IlosiockoBbIe TMHNHU Mepeaayn (2 yac)

1. AHaJIN3 TTOJIOCKOBBIX BOJIHOJIOB.

2. CUHTE3 TTOJIOCKOBBIX BOJTHOJIOB.

3ansitue 6. Pe:xkumbl BOJIH B JIMHUSX nepeaayu (4 yac)

1. Onpenenenue pexvMa BOJIH B JIMHUSAX TIepeaad.

2. Pacuér xapakTepHuCTUK JIMHUN TTepeaad B pa3InIHbIX PEKUMAaX BOJH.

3ansitue 7. Cornacywmue ycrpoicrna (2 yac)

1. Pacu€T 4eTBEepTHBOIHOBBIX TPAHCPOPMATOPOB.

2. Pacuér nureiidoBrix TpaHcHopMaTOpOB.

3ansitue 8. Pacuér KoJabeBoro Mmocra (2 4ac)

1. BeiGop Marepuana NpoBOJHUKOB U MOJJIOKKHU MOJIOCKOBOTO KOJIHIIEBOTO
MOCTA.

2. CuHTE3 Tj1eY MOJIOCKOBOTO MOCTA.

3. Pacuér mapamMeTpoB W T'COMETPUYECKHX pPa3MEPOB  IOJIOCKOBOTO
KOJIBLIEBOTO MOCTA.

3ansarTue 9. PacuéT kBagpaTypHoro mocra (2 4ac)

1. Beibop marepwasia  TPOBOJHUKOB W TOJJIOKKH  TOJOCKOBOTO
KBaJpaTypHOI'O0 MOCTA.

2. CuHTe3 11ed KBaJApaTypHOro MOCTA.

3. Pacuér mapamMeTpoB W TE€OMETPUUYECKHX pa3MEpOB  ITOJIOCKOBOTO
KBaJpaTypHOT'O MOCTA.

3ansaTue 10. Pacuér MHOrOKaHAJIBHOIO AeJIUTESI MOIIHOCTH (2 Yyac)

1. Beibop Marepuaza TPOBOJHMKOB M IOJJIOXKKH  ITOJOCKOBOIO
MHOT'OKaHAJIBHOTO JICJIUTEJISI MOIIIHOCTH.

2. CuHTE3 mIey IMoJIOCKOBOTO0 MHOIOKaHAJILHOT'O JACINUTECIIA MOIITHOCTH.
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3. Pacuér mapamMeTpoB M TIE€OMETPUYECKHX Pa3MEpPOB  IOJIOCKOBOIO
MHOTOKaHAJIBHOTO JIEJIUTEIIS MOIIHOCTH.

3ansaTue 11. Pezonaropsi (2 yac)

1. Onpenenenne KapTUHBI 3JIEKTPOMATHUTHOTO TIOJIE B BOJIHOBOAHBIX
pEe30HaTOpax JJisl pa3IMYHbIX TUIIOB BOH.

2. HaxoxnieHre mapamMeTpoB pe30HATOPOB.

3. OmnpeneneHne HaAPaBJICHUS U BETUYMHY TOKOB Ha CTEHKaX BOJHOBOIHBIX
METaJUIMYECKUX PE3OHATOPOB.

3ansiTue 12. ®uabTpsl (4 4ac)

1. Bo16op skBUBajseHTHOM cxeMbl GriibTpoB CBY.

2. Pacuér mapamerpos punsTpoB CBY.

3ansaTue 13. CumMeTpuuHbIid BUOpaTop (4 yac)

1. Onpenenenre BETUYUHBI 3JIEKTPOMArHUTHOTO TMOJs, CO3/1aBA€MOIO
BUOpaTOpOM.

2. Pacuér pazmepoB BUOPATOPOB U UX MAPAMETPOB.

3ansTue 14. AHTeHHble pemiéTkm (8 yac)

1. OnpenenieHde BENWYUHBI  DJIEKTPOMArHUTHOTO TOJS, CO3/1aBaeMOTO
AHTEHHOU PEMIETKOM.

2. Pacuér pazMepoB aHTCHHOW PEMIETKU U €€ MapaMeTPOB.

3ansaTue 15. CuHTe3 aHTEHH N0 3a1aHHON GopMe JUATPAMMBI
HanpaBJieHHOCTH (4 4ac)

1. Cunre3 Jlonbd-deObIeBcKOi aHTEHHON PEIIETKH.

2. Pacuér mapametpoB Jloyb-ueObIeBCKO aHTEHHON PEIIETKH.

3anstue 16. Buoparopubie u mesieBbie anTeHHbl YKB (4 yac)

1. Onpenenenue napameTpoB BHOpaTopHbIX anTeHH YKB.

2. Pacuér cnupasibHbIX AaHTEHH.

3. Onpexaenenue napaMeTpoB IIEIEBbIX aHTEHH.

3ansitue 17. Pacyét BOJIHOBOIHOI MHOTIOIIE1€eBOIi AaHTEHHBI (4 yac)

1. Onpenenenue mapaMeTpoB U TEOMETPUUECKUX Pa3MEpPOB MHOTOIIEIEBOM

AHTCHHBI.
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2. Pacuér quarpaMMbl HalpaBJIE€HHOCTH MHOTOLIEIEBOM aHTEHHBI.

3ansaTue 18. U3irydyenue Bo30yK1EHHBIX MOBePXHOCTEH (4 yac)

1. Pacuér pa3mepoB BO30YXIEHHOW MOBEPXHOCTH IO 3aJIaHHON BEITUYMHE
ko3 uIeHTa HAMPaBIEHHOTO JCHCTBUS.

2. OmnpesienieHre HAMPaBIEHHBIX CBOMCTB BO30YXAEHHBIX TTIOBEPXHOCTEH.

3ansaTue 19. Pacuér ontumanbHoro pynopa (4 gac)

1. Pacuér pa3MepoB ONTUMAJILHOTO pyIopa MO 3aJaHHOM BEITUYUHE
kod(duIreHTa HaMPaBIEHHOTO JACHCTBU.

2. OnipesiesieHre HAMPaBIEHHBIX CBOMCTB PYIIOPHOM aHTEHHBI.

3ansaTue 20. AneprypHbie aHTeHHbl Y KB. AHTEHHBI IOBEPXHOCTHBIX
BOJIH (4 4ac)

1. Onpenenenue mapaMeTpoB W HANpPaBJICHHBIX CBOWCTB 3€pKaTbHBIX
aHTEHH.

2. OmpesienieHre  TapaMeTpOB W HAMPABICHHBIX  CBOWCTB  aHTEHH
MOBEPXHOCTHBIX BOJIH.

3ansiTHe 21. AHTEHHBI IeKAMETPOBBIX (KOPOTKUX), MUPHAMETPOBBIX
(CBepXVIMHHBIX), KHJIOMETPOBBIX (JINIMHHBIX) M TEKTOMETPOBBIX (CPeIHMX)
BOJIH (4 yac)

1. Onpenenenre mapamMeTpOB U HAMNpPABICHHBIX  CBOWCTB  aHTEHH
JIEKaMETPOBBIX BOJIH.

2. OmpeienieHre  TapaMeTpOB W HAMPABICHHBIX  CBOWCTB  aHTEHH
MHUPHUAMETPOBBIX (CBEPXJIMHHBIX), KUWIOMETPOBBIX (IJIMHHBIX) U T€KTOMETPOBBIX

(cpenHuX) BOJIH.

1. YYEBHO-METOJINYECKOE OBECIIEYEHHE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHOU paboThI
oOyJarormuxcss 1Mo guciuiuimHe «Ha3BaHwe NUCHMIUIMHBD) TPEACTaBICHO B
[Tpunoxenuu 1 u BKiIto4aeT B ceO:

IIaH-Tpa(UK BBITOTHEHUS CAMOCTOSATEIbHON pabOThI 110 TUCIHUILUIMHE, B TOM
YHUCJIe MPUMEPHBIE HOPMBI BPEMEHH Ha BBITIOJIHEHHE 110 KaXKOMY 33JIaHUIO;
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MCTOJUYCCKHC PCKOMCHIAINH 110 UX BBIIIOJIHCHHIO,

TpeOOBaHHS K

CaMOCTOATENbHON pabOTHI;

MPEJCTABICHUIO U

0(hOpPMIIECHUIO

KPUTCPHUH OICHKH BLIITOJTHCHU S CaMOCTOSITEJIbHOM pa6OTI>I.

XapaKTCPUCTHUKA SaHaHI/Iﬁ JJIA CaMOCTOSITEJIbHOM pa6OTI>I 06y11a}01u1/1xc>1 )41

pE3yNIbTATOB

IV. KOHTPOJb JOCTHKEHUSA LEJEN KYPCA

Ne | Koutponupyemsie pa3aensi / Koppb! 1 aTamns: OneHouHbIE CPECTBA
n/n TEMBbI JUCIIUIINHBI (bopmupoBaHus TEKYIIUN IIPOMEXKYTOUHAs
KOMIIETEHIIHH KOHTPOJIb aTTecTauus
3HAET Huckyccus [Toptdommo (ITP
(YO -4) -8)
eer [ MaGoparopas | 11 rp
1 HamnpagnsiemMbie BOJIHBI IK-3 16)) -8)
BJaJieeT Kypcosas
IT I[P
pab6ora (ITP — gl)qu)OHHO (
5)
3HACT Huckyccus [Toptrdomuo (ITP
(YO -4) -8)
yeer [ MaGoparopas |11 rp
2 dunepHbIe TPAKTHI I1K-18 g) -8)
BJIaJIeeT Kypcosas
IT [P
pa6ora (ITP — ZI;T(I)OHHO (
5)
3HAeT Huckyccns [Toprdomnuo (TP
(YO -4) -8)
J
ymeet ;66;)5;;_?5 Ha [Toptdommo (TP
TIK-3 P —8)
6)
BJIaJICET KypcoBas
I1 [P
pabora (ITP — gmbonno (
c _
3 OCHOBBI TEOPHH aHTCHH )
3HAET Huckyccus [Toptdommo (ITP
(YO -4) -8)
JIab
eer [ MaGoparopas | 1o e
TIK-18 P - 8)
6)
BJIaJieeT Kypcosas
IT 1P
pabora (ITP — ZI)) Toamo (
5)
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V. CIIMCOK YYEBHOH JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOIUYECKOE OBECIHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEeparypa

1. BU-351eKTpoHMKa B CUCTEMax paJuoJIOKallUd M CBSA3H. TexHH4YecKas
sHImKIoneaus. B 2-x kuurax. Kuura 1 [Dnextponssiii pecypc] / bemoyc A.U.,
MepmanoB M. K., IHIesemoB C.B. - M. : Texnochepa, 2016. -
http://www.studentlibrary.ru/book/ISBN9785948364445.html

2. [lonumatkun B.E. AnTeHHO-QuaepHble yCTpONCTBA CHUCTEM CBS3U
[DnexTpoHHBIN pecypc] : yueOHoe nocobue / B.E. Ilonumatkun, A.A. [llnunesoii.
— DIIeKTpOH. TeKCTOBbIe NaHHble. — Kamununrpaa: bantuiickuit genepaabHblil
yauBepcuteT uM. Ummanymna Kanra, 2010. — 122 ¢. — 978-5-9971-0100-8. —
Pexxum moctyna: http://www.iprbookshop.ru/23761.htmi

3. llInunesoit A.A. Teopusi aHTeHHO-(UIEPHBIX YCTPONUCTB CUCTEM CBSI3U
[DnexTpoHHBIN pecypc] : yuebHoe nocodue / A.A. lnunesoit, B.E. I[lonumaTtku.
— DIIeKTpOH. TeKCTOBbIe naHHble. — Kamununrpan: bantuiickuit penepanbHbiii
yauBepcuteT uM. Mmmanywmna Kanra, 2011. — 114 ¢. — 978-5-9971-0191-6. —
Pexxum moctyna: http://www.iprbookshop.ru/23936.html

JlonosiHUTe/ILHAS JINTEPaTypPa
1. AHTeHHO-puAepHbIE YCTpoMcTBAa : YYEOHHUK [UJII DIEKTPOTEXHHUYECKHX

uHctutytoB cBsizu / I'. H. KouepxeBckuit. - Mocksa : Csizb, 1972 1., 471 c.

(10 ax3.) http://lib.dvfu.ru:8080/lib/item?id=chamo:675488 &theme=FEFU

2. Autennsl u ycrpoiictBa CBUY : wmertomuueckas paspabotka /
JlanpHEBOCTOUHBIN TOCYIApPCTBEHHBIM TEXHUYECKHM yHUBEpcuTeT ; [cocT. 1. T
VkomoBa] - BmaguBoctok : [M3a-Bo J[adbHEBOCTOYHOIO TEXHHUYECKOTO
YHUBEPCUTETA], 2002 r., 59 C. (10 9K3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:403438&theme=FEFU

3. Yerpoiictea CBY u anTenHwl : ydyebHoe mocobue mis By3oB / E. W.

HedemoB - MockBa : Axagemus, 2009 1., 376 c. (26 9K3.)
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http://www.studentlibrary.ru/book/ISBN9785948364445.html
http://www.iprbookshop.ru/23761.html
http://www.iprbookshop.ru/23936.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:675488&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:403438&theme=FEFU

http://lib.dvfu.ru:8080/lib/item?id=chamo:290589&theme=FEFU

Ilepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKALIMOHHOM CETH
«HHTepHer»

1. http://window.edu.ru/window/library «DJIEMEHTHI PAIMOYACTOTHBIX

IuHUN nepemaun: Meromudeckas paspadborka mo kypcam "Ycrporictea CBY u

anTeHHbl", "Texuuueckas anekrpoanHamuka'/ Haiimymun M.IL., ConoBbsiHOBa

N.I1»

2. http://window.edu.ru/window/librar  «IIpoekTupoBaHve aHTEHH C

nomoribio makera ELNEC: Metonnueckue ykazanus/ [lTabynun C.H.»

VI. METOJIMYECKUE YKA3AHUS IO OCBOEHMIO
TV CHMUTILIAHBI

JUis u3yd4eHMs] TUCHUIUIMHBI «AHTEHHO-(UIEpHbIE YCTPONCTBA CHCTEM
panrocBs3u» o0ydaroleMycs npeasiaratoTcsl JIEKIMOHHbIE, IPAKTUUECKUE 3aHATUS
U J1Ta0opaTOpHbId MpPakTUKyM. OOs3aTENbHBIM JIIEMEHTOM SIBJISIETCS TaKkKe
camocrosiTenbHas padota. M3 324 obnux yueOHbIX yacoB 162 vaca oTBOaUTCS Ha
CaMOCTOATENbHYI0 padOTy CTylIEHTa, B TOM uHcie 54 4Yaca Ha MOJATOTOBKY K
sK3ameHy. B pamkax 4acoB, BBIJEICHHBIX HA CAMOCTOSATENbHYIO padoOTy, CTYJAEHT
JOJDKEH TPOM3BOJAUTH IOATOTOBKY K PEWTHHIOBBIM M 3a4€THBIM NPOBEpPKaM, a
TaKX€ W3y4aTh TEMbl, OTBEICHHBIE IPENOJABATEIIEM HA CaMOCTOSATEIIBHOE
uzydeHue. IloMMMO  pa3nuuHBIX  METOOWYECKHX  yKa3aHUM M CIHCKa
PEKOMEHIyeMOM JIMTEPaTypbl 00yHaIOIIUNCS TOJKEH 00CYK/1aTh BOSHUKAIOUIUE Y
HEr0 BOMIPOCHI HA KOHCYJIbTALMAX, HA3HAYAEMBIX IIPENOAABATEIIEM.

JIMCUMITTUHY pEeKOMEHAYeTCsl U3ydaTh MO IUlaHy 3aHATui. OOydarommiics
JIOJDKEH CBOEBPEMEHHO BBINOJHATH 3a/laHMsl, BbIJAHHbIE HA MPAKTHYECKUX
3aHATUAX, TEKyIIUe JabopaTopHble pabOThl U 3allIMIIaTh UX BO BpeMs 3aHATUH
WJIM Ha KOHCYJIbTallUH.

HpI/I INOATOTOBKE K JICKIIHUAM 06yqa}01um”10;1 HN3y4acT IIJIaH JICKOUOHHOTIO
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MaTtepuana, peKOMEHJOBAaHHYIO U IOTIOJIHUTEIbHYIO JUTEPATYPY.

Kaxnas naGoparopnas pabora paccuMTaHa Ha HECKOJBKO ayJIUTOPHBIX
gacoB. [lockonbKy BBINONTHEHKE T1a00paTOPHBIX PAa0OT OMUPAETCS Ha JIEKIIMOHHBIN
MaTepuai, B Kypce BBIOpAHO HEpPaBHOMEPHOE paclpeiesieHue J1adopaTopHBIX
paboT MO PEUTHHTOBBIM OJl0KaM. B mepBoM peHTHHTOBOM OJIOKE CTYACHT JOJIKEH
MOJITOTOBUTH 2 mabopaTtopHbie paboThl, BO BTopoM — 1 u B TpetbeM — 1. Takum
o0pa3oM, CTYJIEHT AOJKEH CIaTh COOTBETCTBEHHO:

® K KOHILy [IEPBOT0 PEUTHHIOBOTO 0JI0oKa 1 1 2 1abopaTopHbie pabOTHI;

® K KOHILy BTOPOI'O PEUTHHIOBOrO 0Ji0Ka 3 1abopaTopHyto padoTy.

® K KOHIIY TPEThEr0 PEUTHHTOBOTO 0JiIoKa 4 1a00paToOpHYIO PadoTy.

st kakno J1abopatopHOi pabOThl MPHUBEAEHBI KOHTPOJIbHBIE BOIPOCHI.
DT BOMPOCHI MTPEeIHA3HAYEHBI JIJIsI CAMOCTOSITEIbHOTO OLIEHUBAHUS 00YJYarOIINXCS
M0 pe3yJIbTaTaM BBITIOJIHEHHS paboT. J[Js MOATOTOBKHM K MPAKTUUECKUM 3aHSATUSIM
U J1abopaTOpHBIM paboTam TpedyeTcs U3y4YeHHE JIEKIIMOHHOTO MaTepuala,
YBEpPEHHOE 3HAHHME OTBETOB Ha KOHTPOJIBHBIE BOMPOCHI I 3aKpEIUICHUs
Matepuana. [l BBIOJHEHUS TaOOPATOPHBIX PabOT M MOJATOTOBKH MX K clade
BO3MOXXHO  HCIIOJB30BaTh B  KAaueCTBE  BCIIOMOTATEIbHOW  JIMTEPATYpPhI
METOJUYECKUE YKA3aHUs MO BBITIOTHEHHUIO JIA0OPATOPHBIX paboT.

K sx3ameny oOydaroniuiicsi TOJDKEH OTYUTATHCS MO BCEM MPAKTUYECKUM U
7a00paTOPHBIM 3aHATUSAM. TeMBbI, pACCMOTPEHHBIC Ha JICKIIMOHHBIX 3aHATUAX, HO
HE OTPaXEHHBIC B JIAOOPATOPHBIX pabOTaX 3aKPETUISIOTCS 00yJaronuMcs BO BpeMs
CaMOCTOSTEIbHON padOTHI.

[Tpu moATOTOBKE K dK3aMEHY HEOOXOIMMO TIOBTOPHUTH YUE€OHBIM MaTepHall,
UCIIOJIb3YsI KOHCIIEKT JICKIUM, OCHOBHYIO W JOMOJHUTEIBHYIO JIUTEPATypy, MpU
HEOOXOJMMOCTH  TOCEIIaTh KOHCYJIbTallMd. OK3aMeH TPOCTaBISIETCS 110

pe3yJibTaTaM PEUTHHTA.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUITIJINHBI
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Jla6oparopus CBY ycTpoNCTB 1 aHTEHH:
nabopatopHsie creHibl, CBY obopyaoBanue.
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MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUNCKOU
OEJIEPAIINN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YIPEIKICHUE
BBICIIETO 00pa30BaHus
«/1aJabHeBOCTOYHBIN (heaepaibHbIN YHUBEPCUTET»

(ABDY)

NHKEHEPHAS IIKOJIA IB®Y

YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJBHOM
PABOTBI OBYUYAIOHINXCA
10 AMCHUIINHE KAHTEHHO-(PUAECPHBIE YCTPOUCTBA CUCTEM PAIUOCBA3I)
Hanpasienue noaroroBku 11.03.02 UH(pokoMMyHUKAIIMOHHbIE TEXHOJIOTUHU
U CHCTEMBI CBSI3HU
dopMa NOATOTOBKH OYHAA

BiaaauBocTok
2016

29



ILinan-rpaduk BoINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 JUCHUIJINHE

Ne Jara/cpokn Bun camocrositenbHoit | Ilpumepubie | @opMa KOHTPOJIsA
n/n BbIINOJIHEHUSA padoThI HOPMBbI
BPEMEHU HA
BBIINIOJIHCHUC
1. B teuenun 3akperuieHue 16 IIpoBepka
ceMmecTpa JIEKIIHOHHOTO KOHCITEKTOB
Marepuaia
2 B teuenue [ToaroToBka k 20 Huckyccun
ceMecTpa MPaKTUYECKUM
3aHATHAM
3 B Teuenue IToaroroBka k 36 Onpoc
ceMecTpa 71a60paTOPHBIM
pabotam
4 B teuenune IToaroroBska k 54 DK3aMeH,
ceMecTpa AK3aMEHY MIPECTaBIICHUE
nopTdoano
5 B Teuennn KonTposs 3a 36 3ammura
ceMecTpa BBITTOJIHEHUEM
KYpCOBOTO 3alaHusl

PexomeHaaluu 0 CaMOCTOATEILHOM padoTe CTYACHTOB

VYcnemHoe OCBOEHUE HUCIUIUIMHBI OCHOBBIBAETCSI HA CHUCTEMAaTUYECKOU
MOBCEIHEBHON paboTe oOywaromierocsa. CamoctosTenbHas padoTa Mpenoiaraet
paboTy C JUTEepaTypoi, HOPMATUBHBIMH JOKYMEHTAMH, HUHTEPHET-PECYpCaMH,
NPEVIOKEHHBIMA  TPENOJABaTeieM, a TaKXke IOCEHIEHUE KOHCYJIbTalHi,
MPOBOAMMBIX MpernojaBaTeneM. CucteMatu3anus MaTepuaga MOXKET MTPOBOAUTHLCS
B BUJIE KOHCIEKTOB, pedepaToB, TaOIMYHOM BapHAHTE W JIPYTHMU CIOCOOAMHU,
yIOOHBIMU /17151 00yUaIOILIETrocs!.

MeToauyeckue yKazaHusi K HAIMCAHUIO KOHCIIEKTA
KoncnekT MokeT ObITh BBITIOIHEH B ITIEYAaTHON WMJIM IMTUCHbMEHHOM (hopme.
OcHoBHBIEC TPeOOBaHUS K KOHCTIEKTY:

1. Tema uzyuaemoro marepuasna,
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2. 3anuch OCHOBHBIX MOHSTHUH, OMpPEAENICHHU, 3aKOHOMEPHOCTEH, popmy,
U T.1.,

3. 3akmroueHue 1o MPONICHHOMY MaTepHay,

4. CHuCcOK UCHOJIb30BaHHBIX UCTOUYHUKOB.

KoHcnekTsl AOMONMHAIOTCA MaTepualiaMy, MOJYYEHHBIMU TMPU MPOpadOoTKe

JOTIOJIHUTENIBHOU JINTEPATYPHI.

MeTtoauyeckue yKkazaHusi K BbINIOJHEHUIO J1a00PaTOPHOIi padoThI

JlabopatopHass pabora — BHUJ Y4eOHOTO 3aHATUS, HaNpaBICHHBIN Ha
yrayOleHne M 3aKpeIUieHHEe TEOPEeTHYECKMX 3HaHMM U NpuoOpeTeHue
IPaKTUYECKUX HaABBIKOB. JlabopaTopHble palOThl SBISIIOTCS HEOTHEMIIEMOU
YacThl0 M3YYECHHUS JUCHUUIUIUHBI «AHTEHHO-(QUICPHBIE YCTPOWCTBA CHUCTEM
PauOCBS3MY.

Jlns kaxaoit mabopaTtopHoOil paboThl pazpaboTaHbl METOAUYECKHUE YKa3aHUs,
B KOTOpBIX MPUBEICHBI: LI€Ib pabOThl, COAEpKaHHE padOThl, 3alluTa pPadOTHI,
BapHAaHTHI 33JaHUI, METOJUIECKIE YKa3aHHs U KOHTPOJIbHBIE BOTIPOCHI.

Ha nepBoii 1aboparopHoii paboTe 00yJaronuecs co3IaT JUYHYIO TaIKy C
YHUKAIbHBIM HMeHeM (DaMuivs.MHUIMANBl TPYIa Toja), TA€ COXPaHSIOT BCe
MOCJEAYIONIME pe3yibTarhl padoT. B KkoHIle kaxao mpabopaTopHOl paboTHI,
BBIMIOJIHEHHOE 3aJlaHuE NPEIbSABISETCS MO TPeOOBaHUIO MpEnojaBaTess s

3aIlIUTHI. B MMPpOHIECCEC 3aIlINUTHI MMPCIAracTCsa OTBETUTh Ha KOHTPOJIbHBIC BOITPOCHI.

MeToanyeckue yKa3aHusi 1o MOAroTOBKe K IK3aMeHY
OOyuaromuiicst TOKEH CBOCBPEMEHHO BBITIONHATH 3aJaHKS, BbIIAHHBIC HA
MPAKTUYECKUX 3aHATUSX, TEKyIIHE JabopaTOopHbIE pabOThl W 3alUIIATh WX BO
BpEMsI 3aHATHI WM HAa KOHCYJIBTAIIHH.
B mnepBoM peWTHHroBOM OJIOKE CTYIEHT JOJOKEH IOATOTOBUTH 2
nabopaTopHbie paboThl, BO BTOpoM — 1 u B TpeTheM — 1. Takum oOpazoMm, CTyIeHT
JIOJKEH CIaTh COOTBETCTBEHHO:

® K KOHILy [IEPBOT0 PEUTHUHIOBOTO 0JI0Ka 1 1 2 1abopaTopHbie padoThI;
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® K KOHITy BTOPOTO PEUTHHTOBOTO OJI0Ka 3 1abopaTopHyIo padoTy.

® K KOHITYy TPETHETO PEUTHHTOBOTO 0JI0Ka 4 J1ab0opaTOpHYIO padoTy.

Jlist kaxknod J1abopaTtopHOi pabOThl MPUBEIEHBI KOHTPOJIbHBIE BOMPOCHI.
DT BOMPOCHI MTPeIHA3HAYEHBI JIJIsl CAMOCTOSITENIFHOTO OLEHUBAHUS 00YJatOINXCsl
M0 PE3yJIbTaTaM BBITIOJHEHHs padoT. J{J1sl MOArOTOBKH K MPAKTHUYECKUM 3aHSATUSIM
u gjabopatopHbiM paboTam TpeOyeTcs H3ydeHHE JEKIMOHHOTO MaTepHuaa,
YBEpPEHHOE 3HAHHME OTBETOB HAa KOHTPOJIbHBIE BOMPOCHI JJIsi 3aKPEIUICHUs
Matepuana. [l BbINOJHEHUS JaOOPAaTOPHBIX pabOT M MOJATOTOBKH MX K cJaye
BO3MOXKHO  HCIIONB30BaTh B  KAueCTBE  BCIOMOTATENBbHOW  JUTEpaTyphl
METOJMYECKUE YKa3aHUs 110 BHIMOJIHEHUIO JaOOPATOPHBIX padoT.

[Ipy moarotoBke K 3K3aMeHy HeoOxoaumo mnpeactaButb lloprdonno u
MOBTOPUTHh YYEOHBIA MaTepual, HCIOJIb3YsS KOHCHEKT JIEKIH, OCHOBHYIO H
JIOTIOJIHUTENIBHYIO JIUTEPATypy, IPH HEOOXOJUMOCTH MOCETUTHh KOHCYJbTAIUH.
DK3aMEH MPOCTABISAETCS MO pe3yJibTaTaM PEUTHHTA. [[J1 MOJ0KUTEIBHON OLIEHKH
He00X0aMMO HaOpaTh He MeHee 61 Oarna.

Crpykrypa Iloptdommo: 1. HazBaHue mopTdonro; 2. KOHCHEKT JCKIH; 3.
naboparopHbie paboThl (Kaxknmas pabota oTaenbHbIM (aiinom); 2. Kypcosoii
IPOEKT.

Kpurepuu oueHKH BbINOJHEHHUS CAMOCTOATEIbHON PadoThI

® [IOJTHOTA ¥ KaYECTBO BBIMOJHEHHBIX 33/IaHUI;

® BJAJICHWE METOJaMU U TMpPUEMaMH KOMIBIOTEPHOTO MOJACITUPOBAHUS B
UCCIIEyEMbIX BOIIPOCaX, MPUMEHEHHE CIEUUATU3UPOBAHHBIX MPOrPAMMHBIX
CPEIICTB;

e KauecTBO O(OpPMIICHHS OTYETa O MPOJCIAHHON padoTe, MUCTOIH30BAHUEC
MIPaBUJI M CTAaHAPTOB O(DOPMIICHHS TEKCTOBBIX U DJIEKTPOHHBIX JOKYMEHTOB;

® UCIOJB30BaHUE JAHHBIX OTEUECTBEHHOW M 3apyOexHOW JUTEpaTyphl,
UCTOYHUKOB ceTu VHTepHeT, mHpOopMaIlii HOPMATUBHO-TIPABOBOTO XapakTepa M
MEePEI0BOUN IPAKTUKH;

e OTCYTCTBHE (DaKTHMUECKUX OIIMOOK, CBSI3aHHBIX C TOHUMaHHEM

poOJIEMBI.
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MHWHHCTEPCTBO OFPA3OBAHUSA 1 HAYKU POCCUMCKOM ®EJIEPAITUN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»

(ABDY)

NH>KEHEPHAS HIKOJIA IB®Y

®OH/I OHEHOYHbLIX CPEJACTB
10 JUCUMILVIMHE KAHTEHHO-(pHUIePHbIE YCTPOICTBA CUCTEM PAJNO0 CBA3)
Hanpasiaenue noarorosku 11.03.02 MHpOKOMMYHHUKALMOHHBIE TEXHOJIOTHH
U CHCTEMBI CBA3H
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2016
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Kon u popmynuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHT

KOMIIeTeHIHH
BUBI (PUIEPHBIX TPAKTOB U MX XapPAKTEPUCTUKH;
TIK-3- TpeOOBaHMs K MOHTaXY U Hanajake ycrpoiicts CBY;
CIIOCOOHOCTBIO 3HaeT HOPUHLUIBI AEHCTBHS Pa3IMYHbIX TUIIOB IEPEAAOLINX
OCYILLECTBIATh MOHTAX, Y IIPUEMHBIX aHTECHH.
HaJIaJKy, HACTPOIKY,
PCIYIIIPOBKY, OTBITHYIO MPOBOIUTH aHanmu3 padotel CBY ycTpoiicTs;
TIPOBEPKY MIPOBOJIUTH CHHTE3 aHTCHH;
paborocrocobHocTH, OCYIIECTBHTh MOHTQX W HaJaJIKy IMEpeNarolliux Hu
HMCHBITAHUA 1 Claty B Ymeer IPUEMHBIX aHTEHH;
IKCILTyaTaImio POBEPATh PAOOTOCIIOCOOHOCTh (PUIEPHBIX TPAKTOB U
COOPYKEHHH, CPEICTE M AHTEHHBIX YCTPOMCTB.
o0opynoBaHus cereil u
OpraHu3aluii cBs3U
HaBBIKOM TPOBOJUTH PETrYJIMPOBKY U  OIBITHYIO
Brnaneer | mpoBepky paborocnocooroctu CBY ycTpoiicTs.
I1K-18 ¢buznueckuit npuHIMn aercteus CBY ycTpoiicTs;
CIOCOOHOCTBIO OCHOBHbBIE TpeGoBaHuUs K TEXHUYECKUM
OpraHu30BbIBAThH U 3Haer xapaktepuctukaM CBY ycTpolicTB B COOTBETCTBHM C
MIPOBOTUTH MEXyHAPOJIHBIMH U HAIMOHAJIBHBIMH CTaHIapPTaMH;
SKCHIEpUMEHTAIbHbIE
HCIbITaHUA C OCIbIO paccuMrarh ~ OCHOBHBIE  Xxapakrtepuctuku  CBY
OLIEHKU COOTBETCTBHS VMeeT YCTPOHCTE;
TpebOBAHHSM u3MepsTh napamerpbl CBY ycTpoiCTB U aHTEHH;
TEXHUYECKUX
periIaMeHToB,
MEXTyHAPOIHBIX U .
HaBBIKOM I10 MU3MEPEHUIO TTapaMeTpoB JIMHUH Tepeaad
HAIMOHATbHBIX
Bnaneer | u y3moB CBUY;

CTAaHAApTOB U MHBIX
HOPMAaTUBHBIX

AOKYMCHTOB

HAaBBIKOM I10 USMCPCHUIO XaPAKTCPUCTHUK aHTCHH.
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Ne | Koutponupyemsie pa3aensi / Koppb! 1 aramns! OneHouHbIE CPEICTBA
n/n TEMBbI JUCLIUILINHBI (dbopmupoBaHus TEKYIIUN IPOMEXKYTOUHAs
KOMIIETEHIIHH KOHTPOJIb arTecTanus
3HAET Huckyccus [Toptdomumo (ITP
(YO -4) -8)
yeer [ MaGoparopas |11 1p
1 HamnpagnsiemMbie BOJHBI I1K-3 g) -8)
BJIaJIeeT Kypcosas
IT I1P
pabora (ITP — gmbonno (
5)
3HaeT Huckyccus [Moptdommo (ITP
(YO -4) -8)
yMeet Hj:;faagg) Ha [Toprdonuo (ITP
2 duepHbIe TPAKTHI I1K-18 g) - 8)
BJIJICET KypcoBas
I1 [P
pabora (I1P — g;mbonno (
5)
3HaeT Huckyccus [Moptdommo (ITP
(YO -4) -8)
JIab
yMeeT abopaTtopHas Moprdoo (TP
IK-3 pabota 1P — _g)
6)
BJIJICET KypcoBas
I1 [P
pabora (I1P — ;?T(bojmo (
c _
3 OCHOBBI TEOpUH AaHTEHH )
3HAET Huckyccus [Toptdommo (TP
(YO -4) -8)
JIab
yweer [ MaGoparopas |11 e
TIK-18 P —8)
6)
BJIaJieeT Kypcosas
IT [P
pabora (ITP — ZI)) Toamo (
5)
IlIkaJjia oueHUBaHNsA YPOBHA CHPOPMHUPOBAHHOCTH KOMIIETEHIIUH
Koa n 0a
(¢opmyanpoBka ITanbl GopMUpOBaHIs KpHUTepUHU NnoKa3aTeJn JI
PMysTap KOMIIeTeHIUH pHTep
KOMIIeTeHIUH bl
[1K-3- 3HaeT OCHOBHBIE ITOHATHUS | 3HAHUE 3HaHUE 61-
CIOCOOHOCTBIO | (TIOPOTOB | ¥ TEXHUYECKHE OCHOBHBIX TEXHUYECKUX 75
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OCYIIECTBIISITh
MOHTaX,
HaJIaJIKy,
HAaCTPOWKY,
PETYIUPOBKY,
OTIBITHYIO
MIPOBEPKY
paboTocrnocoOH
OCTH,
HCIIBITAHUS U
clady B
JKCILTyaTaIUIo
COOPYKEHHU,
CPEJCTB U
o0opynoBaHus
ceTer u
OpraHu3arui
CBSI3U

BI CpEICTBa, MOHATHH U CpEICTB
YPOBEHB) | HEOOXOIUMBIC MIPH | TEXHUIECKUX HEOOXOUMBIX
MOHTaXe, HaJIaJIKe, | CPEICTBax MIPU MOHTAXE,
HacTpoiKe, HEOOXOJUMBIX | HaJIaJKe,
peryaupoBKe, P MOHTaXKE, | HACTpPOMKe,
OTIBITHOM ITPOBEPKE | HaJlaIKe, peryaupoBKe,
paboTOCIIOCOOHOCT | HACTPOMKE, OIIBITHOM
U, UCTIBITAHUS, peryjaupoBKe, | IpoOBepKe
cllavyd B OTIBITHOM paboTocmoco6HOC
JKCILTyaTaIUIo MPOBEPKE TH, HCIILITAHUS,
COOPYKEHHI, paboTtocmocod | caauu B
CPEICTB U HOCTH, AKCILTyaTaIUIo
o0opynoBaHus WCIIBITAHMS, COOPY>KEHHUIA,
ceTeH u cIayu B CPEJIICTB H
OpraHM3allfil CBsI3U | SKCILTyaTaluio | 000pyAoBaHUS
COOPYKEHHH, | ceTeil u
CPEIICTB H OpraHu3aIui
000pyI0BaHUs | CBSI3U
cereit u
OpraHu3aun
CBSI3U
yMEHHE YMEHHE 76-
OCYILIECTBIIAITh | OCYILECTBIATH 85
OCYULIECTBIISAThH MOHTaX, MOHTaX,
MOHTaX, HAJIAJKY, | HAJIAIKY, HaJaJKy,
HAaCTPOWKY, HAaCTPOWKY, HAaCTpOWKY,
pEeryJIupoBKY, pPEryIupoOBKY, | PETYJIHUPOBKY,
OTIBITHYIO OTIBITHYIO OITBITHYIO
MIPOBEPKY IPOBEPKY MIPOBEPKY
paboTtocnocoOHOCT | paboTocnocod | paboTocmocoOHOC
yMeer U, UCTIBITaHUS U HOCTH, TH, UCIIBITAaHUS U
(mponBuH caady B WUCIILITAHUS U caady B
YTBli) JKCIUTyaTaluio craavy B JKCIUTyaTaluio
COOPYKECHH, AKCIUTYaTaIlUI0 | COOPYKEHUH,
CPEACTB U COOPYKEHHM, | CPEACTB U
o0opyoBaHUS CPENCTB H o0opyaoBaHUs
ceTeil u o0opy/noBaHusl | ceTel u
OpraHu3alUi CBSI3U | CETEN U OpraHu3aluin
OpraHu3aIuit CBSI3U
CBSI3U
HaBBIKOM BIIQJICHUE BIIAJICHUE 86-
BIIaJIeeT 10
. | OCYILIECTBIATH HaBBIKOM HaBBIKOM
(BBICOKMIN) 0
MOHTaX, HANAJKy, | OCYIIECTBISTh | OCYIIECTBIISTH
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HAaCTPOMKY, MOHTaX, MOHTaX,
PETyIUpOBKY, HaNafKy, HaJIAJIKY,
OIIBITHYIO HAaCTPOMKY, HAaCTPOMKY,
MIPOBEPKY PETYIHPOBKY, | PETYIHUPOBKY,
paboTOCIIOCOOHOCT | OTBITHYIO OTIBITHYIO
U, UCTIBITAaHUS U IPOBEPKY MIPOBEPKY
crady B paborocnocod | paboTocrmocoOHOC
JKCILTyaTaIuIo HOCTH, TH, UCTIBITAHUS U
COOpYKEHHH, WCTIBITAHUSA U | CIa4y B
CpeACTB U cravy B HKCILTYaTaIUIo
000pyI0BaHUS HKCIUTYaTaIlIo | COOPYKECHHUH,
ceTed u COOPYKECHMM, | CPEACTB U
OpraHM3aIHil CBSI3U | CPEACTB U o0opynoBaHus
o0opynoBaHusl | ceTeil u
ceTel U OpraHu3alui
OpraHu3aluii | CBS3H
CBSI3H
3HAHUE 3HAHUE O 61-
COBPEMEHHOIO | COBPEMEHHOM 75
COBPEMEHHOE
COCTOSIHUS COCTOSIHUH
[1K-18 COCTOSIHUE YPOBHS YpOBHA I ypOBHA I
CIOCOOHOCTBIO 1 HATIpapIICHie HaIlpaBJICHUS | HAIPaBIICHUS
OpraHU30BBIBATH pasBuTHA pasBHTHS pasBHTHS
1 HPOBOIUTE crerent cucTeM CUCTEM
OKCICpUMCHTAN PAHOCHISH, panruoCBsI3H, paanoCBs3y, U
LHEIE OCHOBHbIE
3HaeT OCHOBHBIE OCHOBHBIE
MCTIBITAHIA C (moporos TpeboBai TpeOoBaHUs TpeOoBaHus
I1eITBIO OICHKH . TEXHHYECKUX
BIiA TEXHHYECKUX | TEXHUYCCKUX
COOTBETCTBHA YPOBEHB) PeTJIaMEHTOB, pErIaMeHTOB, | PErJIaMeHTOB,
TpeboBatmaM MERAYHAPOAHBIX 1 MEXTYHAPOIH | MEXKIYHAPOIHBIX
TEXHUUYECKHUX HallMOHAIbHBIX
BIX U Y HaIIMOHAJIBHBIX
PCTIaMCHTOB, CTARApTOB A HAI[MOHANILHBI | CTAHAAPTOB U
MEKAYHAPOHBI HHBIX X CTaHJAPTOB | UHBIX
X HOpPMAaTUBHBIX
Y UHBIX HOPMAaTUBHBIX
HalHOHAIBHBIX AOKYMCHTOB HOPMATUBHBIX | JOKYMEHTOB
CTaH/IapTOB U JTOKYMEHTOR
WHBIX
HOPMATHBHbIX OpPTaHHW30BBIBATh U | YMCHHE YMEHHUE 76-
AOKYMEHTOB MPOBOJIUTH a¢phexTuBHO 3¢ heKTHBHO 85
yMeet OKCIIEPUMEHTANbH | OPraHW30BbIBA | OPTaHU30BBLIBATH
(p OVHBHH bI€ UCIIBITAHUS C Th U Y TIPOBO/IUTH
yTIi) LEJIbIO0 OIICHKH MIPOBONTH AKCIIEPUMEHTAIbH
COOTBETCTBHS 9KCIIEPUMEHTA | bI€ UCIBITAHUS C
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BJIaJIEET
(BBICOKUIN)

TpeOOBaHUSM JIbHBIE LIENBIO OL[EHKU
TEXHUYECKUAX HUCIIBITAHUSA C COOTBETCTBUSI
pPETIaMEeHTOB, L[EJbIO OLICHKH | TPeOOBaHUSAM
MEXTYHAPOIHBIX H | COOTBETCTBHSI | TEXHUYECKHX
HAIlMOHAIBHBIX TpeOOBaHUSAM | PETJIAMEHTOB,
CTaH/IapTOB U TEXHUYECKUX MEXTYHAPOIHBIX
HMHBIX PErjIaMeHTOB, | M HAIMOHAJIBHBIX
HOPMAaTHBHBIX MEXKJIYHApOJH | CTAaHIAPTOB U
JIOKYMEHTOB, BIX U HMHBIX

HAI[MOHANILHBI | HOPMATUBHBIX

X CTaHJAPTOB | JOKYMEHTOB

W UHBIX

HOPMATHUBHBIX

JIOKYMEHTOB

BJIAJICHUE BJIAJICHUE 86-

HaBBIKAMUA HaBBIKAMU 10
HaBBIKAMHA

OpraHu30BBIBa | OpraHu3oBbBaTh | O
OpPraHHU30BBIBATH U

Tb U Y TIPOBOJIUTH
MIPOBOIHTH

IPOBOJIUTH IKCIIEPUMEHTAIBH
IKCIIEPUMEHTAIBLH

9KCIIEPUMEHTA | bI€ UCIBITAHUS C
pI€ UCIIBITAHUS C

JIbHBIE LIEJIBIO OLICHKH

LEJIBIO0 OIICHKH
COOTBETCTBHS
TpeOOBaHUSIM
TEXHUYCCKUX
periIaMeHToB,
MEXKIYHAPOIHBIX U
HaIlMOHAJIBHBIX
CTaH/IapTOB U
WHBIX
HOpPMAaTUBHBIX
JTIOKYMEHTOB

UCTIBITAHUS C
EJBIO OLIEHKH
COOTBETCTBUA
TpeOOBaHUSIM
TEXHUYCCKUX
perIaMeHTOB,
MEXTYHApOIH
BIX U
HaI[MOHATbHBI
X CTaHJapTOB
Y MHBIX
HOPMAaTUBHBIX
JIOKYMEHTOB

COOTBETCTBHS
TpeOOoBaHUAM
TEXHUYCCKUX
perIaMeHToB,
MEXIYHApOIHBIX
1 HATMOHAJIBHBIX
CTaH/IapTOB U
WHBIX
HOPMAaTUBHBIX
JOKYMEHTOB

MeToauueckue PE€KOMECHIAIINU, ONIPCACIAIOINNE NMPOUCAYPbl OHCHUBAHUSA

pPeE3yabTaToB OCBOCHHUSA JUCHMUILJIMHBI

OueHoYHbIE CPeACTBA JAJsl MPOMEKYTOUYHOM aTTecTAlMU

[IpomexxyTouHasi arrectanusi oOydaroIMXCcs ABIsieTCsl o0s3aTenbHON. [l

MOJIYYCHUS TIOJIOKHUTEIILHON OIICHKM Ha JK3aMEHEe HEeo0XoauMo chOpMHpPOBATH
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csoe [lopTdosno, KOTOpOe COCTOUT U3 PE3YJIHTATOB 33aJJaHUN U PAdOT OLIEHOYHBIX

CPE/ICTB TEKYIIEH aTTeCTaIluu.

IlepeyeHb BONPOCOB K IK3aMeEHY.

6 cemecTp

1. YpaBHenus MakcBeiia U ux GU3NIECKUN CMBICII.

2. [Tamenre IIOCKUX BOJTH HA TPAHUILY pasjesia ABYX CPel.

3. BosiHbI B TpSIMOYTOJIBHOM BOJIHOBOJIE: KapTUHBI TOJIeH, (HDU3UYECKUi
CMBICII MHJIEKCOB ITPU 0003HAYEHUH TUTIA BOJIHBI.

4. TokM B CTEHKAX MPSMOYTOJIBLHOTO BOJIHOBO/IA, TOKUA CMEIICHUSI.

5. Kputnueckass aiuHa BOJIHBI, XapaKTEPUCTUUYECKOE COIMPOTUBIICHUE,
dazoBass W TpymnmoBas CKOPOCTH B MPSAMOYroJIbHOM BOJIHOBOJE. BwiOop ero
pa3MepoB.

6. Bomuel B BosHOBOAE Kpyrioro ceueHusi. [IpuMeHeHHe BOJHOBOJOB C
KPYIJIBIM CEUCHHUEM.

7. KoakcuanpHasi TMHUS TIepeIadd: OCHOBHAsI BOJIHA, BBICIIME THUIIBI BOJIH,
BBIOOP BOJIHOBOT'O COTIPOTHBIICHUS.

8. [lonockoBBIE ~ BOJHOBOJBI:  CHMMETPHUYHAs HW  HECHMMETpHUYHAs
MOJIOCKOBBIE JINHUU.

9. [TonockoBBIC BOJTHOBO/IBI: IIEJIEBBIE, KOTUTAHAPHBIC, CBS3aHHBIC JTUHUH.

10. JIusnexkTpudecKkre BOTHOBO/IBI.

11. Pexxumbr B mepenaronux auHUSX. KCB, koadduimeHT orpakeHus,
BXOJIHOE COTPOTHUBJICHUE.

12. KpyroBast HoMmorpamma TMOJIHBIX COMTPOTUBIICHUN (TTPOBOIUMOCTEH ).

13. PeakTuBHBIC 3JIEMEHTHI B BOJITHOBOJIHBIX JIMHUSX: IITHIPH, JUa(parMsl.

14. Cornacyrouiye yCTpoucTBa.

15. KopoTko3aMbIKaOIIMe METAIUIMYECKHE MOPIIHHU.

16. CiocoObI BO30YkAEHUST BOJIHOBOIOB.

17. Counenenue JMHUN niepenay.
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18. CornacoBaHHble HAarpy3KH, aTTEHIOATOPBI.

19. HanpaBiieHHbIE OTBETBUTEIIH.

20. BonmnoBoHbIe pa3BeTBIeHUS: E- 1 H-TpOWHUKH, TBOMHON TPOIHHUK.

21. MocCTOBBIE COETUHEHUS.

22. MUKpONIOJIOCKOBBIE AETUTEN MOIIIHOCTH.

23. B3aumHbIe (azoBpaIiaTey.

24, ®deppUTOBBIE BEHTUIH, B TOM YHUCJIE IOJOCKOBBIE BEHTHIIH.

25. GepputToBbIC IUPKYIATOPHL U (a3oBpamiaTeNd, B TOM UHCIE
MI0JIOCKOBBIE.

26. BotHOBOJIHBIE pE30HATOPBI: THUIBI KOJEOAHWUN, PE3OHAHCHAs JUIMHA
BOJTHBI.

27. KoakcuaibHble, TOPOUIaJIbHbIE U TIOJIOCKOBBIE PE30HATOPBHI.

28. BoTHOBOIHBIE M TIOJIOCKOBBIE (PMIIBTPHI HUKHHUX YaCTOT.

29. BomHOBOIHBIE U TIOJIOCKOBBIE (PMIIBTPHI BEPXHUX YACTOT.

30. ITosocoBkIe 1 PCKCKTOPHBIC BOJIHOBOIHBIC M ITOJIOCKOBBIC q)HHBprI.

7 cemecTtp

1. CummeTpuuHbIii  BUOpaTop:  pacmpeneieHue ToKa W 3apAana,
HaIlpaBJIEHHbIE CBOWCTBA, BXOJAHOE COMPOTUBIECHUE U CONPOTUBICHUE U3ITYUEHUS.

2. CHMMETpHUYHBIN IIeJIEBOM BHOpATOP.

3. JIuHeiiHpIe aHTEHHBIE PEIICTKH C PaBHOAMIUIUTYAHBIM BO30YXKICHHEM H
JUHEHHBIM U3MEHEHUEM (a3bl: MHOXKUTENb, PEKHUMbl H3Iy4YCHMsI, BIIUSHUE
HEPaBHOMEPHOCTH aMILTUTYTHOTO pacripeiesieHus U (ha30BbIX UCKAKCHHIM.

4. JIluHeliHbIe aHTEHHbIE PEUIETKU C PABHOAMIUIUTYAHBIM BO30YKIECHUEM U
JVMHEWHBIM U3MEHeHHEM (Da3bl: BXOJHOE COMPOTUBIIEHUE, N3TyyaeMasi MOLIHOCTb,
K02 UIIMEHT HANIPaBJIECHHOTO JICHCTBUS.

5. HenpephIBHBINM TUHEHHBIN U3Ty4YaTeNlb.

6. [Imockre aHTEHHBIE PEIIETKHU.

7. N3nydyenue Bo30YyKIEHHBIX MOBEPXHOCTEH.

8. [IpubnmxeHHbIe METOABI PEeLICHHS 33/1a4 CUHTe3a. CBEXHAIIPaBICHHOCTb.
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9. IlpocTthie BUOpAaTOpPHBIC AHTEHHBI.

10. ITutanue BuOparopoB. CUMMETPUPYIOIIUE YCTPONCTBA.

11. HecumMeTpu4HBIC BUOPATOPHI.

12. Cundasznbie BUOpaTOpHBIC aHTEHHE pelIeTKH. MHOTroIIeIeBbIe AHTCHHBI.

13. JlupexktopHbIC aHTCHHEI. JIoTOnepruoInyecKne BUOPATOPHBIC aHTCHHBI.

14. AnTeHHbI Bpamaromencs noysipu3aiu.

15. AHTEHHBI TOBEPXHOCTHBIX BOJIH.

16. PynopHbie aHTEHHBI.

17. 3epkanbHble  MapabOJIMYECKUE  AHTEHHBI:  MPUHIUI  JCUCTBUS,
KO3 PUITMEHT yCUIIEHUsI, HETOCTATKH.

18. OGmy4arenu 3epKaIbHBIX aHTCHH.

19. Bo3Oyxnenue u crnocoObl (aszupoBaHusi (pa3zupOBAHHBIX aHTEHHBIX
pEIIeTOK.

20. Tlepemaroririe TeIEBU3HOHHBIC AHTEHHBI.

21. IlpuemHbI€C TEIEBU3MOHHBIC AHTEHHBI.

22. AHTeHHBI paaMoOpeneiiHbIX JNUHUI: J[ByX3epkaibHas aHTEHHa CO
CMEIICHHOW (OKaIbHOM OChIO, PYHOPHO-TIAPabOIMYECKUE, MEPUCKOTHYECKUE
aAHTCHHBI.

23. AuTeHHBI 11 COYTHUKOBOM M KOCMHYECKOW  PaJHOCBS3H,
JIByX3epKaJbHbIe aHTeHHBI Kaccerpena

24. TIpocteie KB aHTeHHBI.

25. Jlnamazonnbsic KB aHTEHHBL.

26. Ilepenaromuie CB aHTEeHHBI.

27. Ilepenaromue JIB u CJIB aHTEHHBI.

28. Ilpuémusnie /B aHTEeHHBI.

29. Metobl o0ecrieueHus JIEKTPOMArHuTHONM COBMECTUMOCTH aHTEHH.

30. MUKpONIOJIOCKOBBIE ~ aHTEHHBI:  M3JIy4yaTeldd PE30HAHCHOTO  THIIA,

mmpokonosiocHsie MITA.

KpnTeme BBICTABJICHHUSA OLCHKHU CTYACHTY Ha IK3aMEHE
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M0 JMCUMILUINHE KAHTEHHO-(UAepHbIe YCTPOHCTBA CHCTEM PaJIOCBSA3H»

Bbanabl
(peiTuH
TOBOU

OLICHKH)

Ouenka
IK3aMeHAa

(ctangapTHa

)

TpedooBanus Kk cGpOpMUPOBAHHBIM KOMIIETCHUMAM

100-86

«OMJaUYHO»

OrneHka «OTJIIMYHOY» BBICTABIISIETCS CTYACHTY, €CJIM OH
ri1yO00KO ¥ MMPOYHO YCBOWJI POTPaMMHBINA MaTepua,

M CYEPIIBIBAOIIIE, [TOCIIEI0BATEIBHO, YETKO U JIOTHYECKU
CTPOMHO €r0 U3J1araer, yMeeT TECHO yBSA3bIBATH TEOPHIO
C MPAKTUKOM, CBOOOJHO CIIPABISETCS C 3a]ja4aMu,
BOIIPOCAMHU U JPYTUMU BUJAMU TPUMEHEHUS 3HAHUM,
IpUYEM HE 3aTPYAHSIETCS C OTBETOM IIPH
BUJION3MEHEHHH 33/IaHU, UCIIOIb3YET B OTBETE
MaTtepuan MOHOTpadUIeCKOn JTUTEPATYPbl, TPABUIHHO
00OCHOBBIBAET MPUHATOE PEIICHUE, BIAJCET
Pa3HOCTOPOHHUMHU HaBbIKAMU U TPUEMaAMHU

BBITIOJIHCHU IIPAKTHYCCKUX 3a1a1.

85-76

«xopouio»

OneHka «XOpOIIO» BBICTABIISIETCS CTYACHTY, €CIIA OH
TBEPAO 3HAECT MaTepUall, FPaMOTHO U MO CYLIECTBY
M3J1araet ero, He JOMycKas CylIEeCTBEHHBIX
HETOYHOCTEMN B OTBETE HA BONPOC, TPABUIIBHO
IIPUMEHSET TEOPETUUECKHUE MOJIOKEHUS ITPU PEIICHUU
MPAKTUYECKUX BOMPOCOB U 3a/1a4, BIAJCET
HEO0OXOIMMBIMHM HaBbIKAMH U IPUEMAMU UX

BBITTOJIHCHUA.

75-61

«y00671emeo

PUMENbHOY»

OI_IeHKa «YIOOBJICTBOPUTCIBbHO» BBICTABJIACTCA
CTYACHTY, €CJIM OH UMCCT 3HAHUS TOJIBKO OCHOBHOTO

Marcpuajia, HO HC YCBOMUII €TO z[eTaneﬁ, AOITyCKAacT HC
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TOYHOCTH, HEAOCTATOYHO MPABHIIbHBIE (POPMYITHUPOBKH,
HapYILIEHUSA JOTUYECKOU MOCIIEI0BATEILHOCTH B
W3JIOKEHUH NPOIPAMMHOI0 MaTepHUala, UCIbITHIBAECT

3aTpyIHEHUS MPU BBITTOJIHEHUH MTPAKTUYECKUX PaboT.

Or1ieHKa «HEYIOBICTBOPUTEIILHOY BBICTABIIACTCS
CTYAEHTY, KOTOPBIA HE 3HAET 3HAYUTEIBHON 4acTH
IPOrPaMMHOTO MaTepHalia, T0IMyCKaeT CyIeCTBEHHBIC
«Heyo0osiem | OIMOKHU, HEYBEPEHHO, C OOJIBIIIMMHI 3aTPYIHEHUSIMU
60-50 80pumMeNbHO | BBITIOJTHAET MpakTHIecKkrue padboTel. Kak mpasuiio,

» OIICHKA «HEYJOBJIETBOPUTEIHHOY» CTABUTCS CTYICHTAM,
KOTOPBIE HE MOTYT MPOJOLKUTH 00yueHue 0e3
JIOTIOTHUTEBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH

JTUCLUILINHE.

TEMATUKA U ITIEPEYEHb KYPCOBBIX PABOT
Tema: IlpoekTHpoBaHME W pacyeT aHTEHH pPA3IMYHBIX THUIIOB (PYIOPHBIE,
criipajibHbIe, IIeNeBble U ap.), a Takke CBY ycTpoiicTB (1MOJIOCKOBBIE (DHIIBTPHI,

KOJIBLICBBIE MOCTBI U JIp.).

[lenpt0 KypCcOBOTO TPOCKTUPOBAHMS SIBJISICTCS PA3BUTHE HABBIKOB
CaMOCTOSATEILHOTO PEIISHUs 3alad 10 OpPTaHWU3allMA CHUCTEM CBS3H, YMCHHUS
000OCHOBaHHO BBIOMpATh THUIl AaHTEHHO-(UIEepHOrO YycTpoiicTBa (ADY) mo

3aJaHHbIM TCXHHUKO-3KOHOMHNYCCKHUM JaHHBIM.

Bapuanm 1
CnpoekTupoBaTh  MapaOOIMYECKyl0  aHTEHHY i1 nOpuéma  JMHEWHO-

HOJISIPU30BaHHOrO curuana Ha yacrtore fy. B Tabn. 1 yka3aHbl HCXOIHBIE JaHHBIE
JUIs  pacd€ra: 4YacToTa CUrHama, kodpdumuent ycunenus antenbl (K, ),

JOIYCTUMBIH YPOBEHB MEPBHIX OOKOBBIX JICTIECTKOB (& ).
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Tabmura 1

[Ipeanocneansis nudpa HoMepa 3a4€THON KHUKKH

[Tapametp |1 2 3 4 5 6 7 8 9 0

fo, [T 10 |4 5 12 |6 11 10 |6 8 2,5

Ky, ab 45 |35 (32 |48 |35 |40 |42 |37 |39 |30

é1, b -21 |-19 |-18 |-23 |-19 _202 -21 |-19 |-21 |-18

Bapuanm 2

CrpoexTupoBaTh MEpeAaroulyl0 pOMOMYECKYI0 AaHTEHHY [Jisi MarucTpajbHOU
CBA3U. Pacu€r »sNEeKTpUYECKMX W KOHCTPYKTHBHBIX IIapaMETPOB AHTEHHBI
IPOBOAUTCSA MO UCXOJHBIM JaHHBIM, IPUBEIEHHBIM B Ta0I. 2.

HeoOxoaumo paccuuTarh KOHCTPYKTHMBHBIE pa3MEpbl aHTEHHBI, BbIOPATH
MaTepuasa MpPOBOAOB Il CTOPOH pomMOa M AJii M3TOTOBJIEHUS COTJIACOBAHHOM
Harpy3ku, nomoOpatb ¢uaep i NUTaHUS aHTEHHbL. Pacuér sieKkTpuyecKux
NapamMeTPOB AHTEHHBI BHIMIOJHUTH HA ONTUMAIBHON M KpailHUX 4yacToTax paboyero
JMana3oHa.

B  3akmoueHume  paboOThl  HEOOXOAMMO  pacCUUTaTh  JAHATpamMMmy
HAIpPaBJICHHOCTU JIBOWHONW pOMOUYECKOW aHTEHHBI, BBIOpAB pPa3HOC MEXKIY

OOJBIIMMU TMArOHAIAIMH PpoMOa B TOPU3OHTAIILHOM MiIOocKOCTH D :(0.8 +l)- Ay,

IIPOAHATIN3UPOBATH MOJYYEHHBIN PE3yJIbTAaT.

Tabnuna 2
[Ipeanocneanss mudpa HoMEpa 3a4€THON KHUKKH
[Tapametp | 1 2 3 4 5 6 7 8 9 0
Ag> M 18 |20 |18 |30 21 |25 |32 40 19 |35
Al Ay 22 1151/251/08:15(0,8:2|2:1(09:15/0,8:15]2:1 | 2:1
A, Tpan 15 |17 13 16 15 14 |12 15 8 12
P, kBT 12 |20 |25 |30 50 |30 |40 25 20 |15
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3nece Ay- pabodas mnuHa BONHBL, A/Ag-  AManasoH BOJH, A- yron

HaKJIOHA TPACKTOPHHU JIydad.

Bapuanm 3
CKOHCTpyHpOBaTh PyHOpHO—TIapabOINYECKy0 aHTEHHY. VIcXonHble NaHHbIE IS
pacuéra JJIEKTPUYECKUX M KOHCTPYKTHUBHBIX IapaMETpOB aHTEHHBI JaHBl B
Tabnure 3.

Tabmura 3

[Ipennocneansis uudpa HoMepa 3a4ETHON KHIKKU

[Tapametp |1 2 3 4 5 6 7 8 9 0

Ky, ab 30 |40 (45 |37 |36 |37 |35 |40 |45 |45

Ay, eM 82 |3 29 |4 5 52 |83 (3,75 |3 3,75

Bapuanm 4

CrnpoeKkTupoBaTh BOJHOBOJIHO-IIEJIEBYI0 AaHTEHHYIO PELIETKY C YaCTOTHBIM
CKaHupoBaHueM. McxoaHble [aHHbBIE JJIsl  pacyeTa dDJIEKTPUYECKUX U
KOHCTPYKTUBHBIX MapaMeTpoB MpuBeaeHbl B Taon. 4. Ilpu npoekTupoBaHuuU
OTIPEJICIUTh BO3MOXKHBIM CEKTOp CKaHUpoBaHUS Af@ U  yriodyacTOTHYIO
YyBCTBUTEJIBHOCTh Ha CPEAHEN JJIMHE BOJIHBI T€HEPATOPA.

Tabmuua 4

[Ipennocneansis uudpa HoMepa 3a4ETHON KHIKKU

[Tapamerp |1 2 3 4 5 6 7 8 9 0

Aep > €M 32 |4 5 8 3 7 10 |25 [32 |42

Amax-€M |40 |45 |56 (93 |42 |78 |135 |32 |38 |45

dvin-™M (26 |3 |4 [612 |25 |5 |75 |2 |25 [32

0,.tpan |-45 |6 |-5 |-95 |5 10 |-65 |78 |5 |6

20p5.tpan|6 |7 |8 |7 |7 |8 |8 |6 |8 |7

P, kBt 03 |05 (01 (012 |O5 |02 |01 |05 |04 |04
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31ech ﬂcp - CpelHss JUIMHA BOJHBI TeHepaTropa; A" Amin~ TPAHULBI

NEPeCTPOKKM  JUIMHBI BOJIHBI TeHeparopa;, 6, - HampaBlIeHUE TIJABHOTO

MaKCHUMyMa JUarpaMMbl HAaIIPABJICHHOCTH Ha /Icp; 2005 - HIUPpUHA TJIABHOT'O

nenectka JIH Ha 4., ; P - MomHoCTh, mogBOAMMAs K aHTEHHE.

Bapuanum 5

CropoekTupoBaTh JBYX3€pPKAIbHYK0 AHTEHHY CIIyTHUKOBOM CBS3U IS
MpyueMa  JUHEWHO-TIOJISIPU30BAHHOIO  CHUTHAJIA MO  KWCXOJHBIM  JaHHBIM,
MPUBEIACHHBIM B TaOJIHIIE 5.

TabOmura 5

[Ipennocneansis uudpa HoMepa 3a4ETHON KHIKKU
[TapameTp

1 2 3 4 5 6 7 8 9 0

fo, [T 10 8 12 6 10 8 12 6 8 6

K, nb 50 49 48 50 48 49 50 48 49 49

Bapuanm 6

PaccuntaTh ¥ onpenenuTh KOHCTPYKIUIO COUPAIBHON aHTEHHBI B PEXKUME
OCEBOT0 W3JIyueHMsl. PacueTHble AaHHBIE TpuBeAeHbI B Tabmuie 6. K Hum
OTHOCATCA pabouuii Auamna3oH, CpeaHss JIMHA BOJHBI U KOI(POUIIUECHT yCUICHHUS
AHTEHHBI.
Bxon aHTeHHBl — CTaHAAPTHBIA KOAakKCcHaldbHbII pazbem 75 Owm. Pacuer
AIEKTPUYECKUX MapaMeTpOB AHTECHHBI BBIMNOJHUTH HA CpPEOHEd M KpaWHHX
yacToTax paboyvero auara3oHa.

Tabmura 6

[Ipeanocneansis mudpa HoMEpa 3a4€THON KHIDKKU
[Tapamerp

1 2 3 4 5 6 7 8 9 0

Ao, cM 15 30 10 50 20 10 18 25 35 45

S % |25 |10 |15 |20 |40 [18 |20 |15 |15 |30

46




K,, nb 20 15 10 18 15 13 10 14 15 12

nxm 2x2 |3x1 [ 2x2 |1x2 |3x2 |2x3 |2x2 |2x3 |[3x1 |2x1

B 3akitoueHnn paboOThl HEOOXOAUMO PACCUMTATh IUArpaMMy HaIpaBICHHOCTH
IUIOCKON CHH(A3HON pEelIeTKH Ha OCHOBE PACCYMTAHHON CHHUpAIbHOW aHTCHHBI.
Pa3mepsl pemetkn NXM gaHsl B Tadauie 6.
Bapuanm 7

Paccuurars u crpoektupoBaTh cuH(pa3zHyo aHTeHHy1o pemietky (CAP) Ha
MUKpPOIIOJIOCKOBBIX M3TyuaTesax. MicxonHble nanHble 1uist pacuera (pabodas JuiMHa
BOJIHBI M pa3Mmepbl pemeTkn (MXN)) npuBeneHsl B Tabmuue 7. BomHoBoe

conpotusienue noasoasmeit MIUI pasao 50 Om.

Tabmuma 7

[Ipennocnenuss nudpa Homepa 3a4ETHON KHUKKU
[TapameTp

1 2 3 4 5 6 7 8 9 0

o, CM 3 5 |4 6 3 10 |4 |5 7 8

mxn 2X2 |2X2 | 2x3 |3x2 |4x1 |4x1 | 2x2 |3x2 |[3x1 |4x1

Heo6xoaumo momoOpath marepuan v BbICOTY noanoxxku MITJI, marepuan
TOKOHECYIIEH TOJIOCKHA, PACCMOTPETh CYIIECTBYIOIIUE KOHCTpyKumu MIIJI
u3nydarenel 1 000CHOBATh BHIOOP OJHOTO U3 HUX, paccunTaTh JIH omuHouHOTO
n3ny4daressi. PaccMoTpeTh BapuaHThI pa3BeTBieHHS Toaomsamen MIIJT s
cuH(pa3HOro BO30YXACHUS U3TydaTese.

Bapuanm 8
Paccuntats u  pa3paboTaTh  KOHCTPYKIHMIO  IIJIOCKOM  AQHTECHHBI
NMOBEPXHOCTHBIX BOJH (AIIB) niist MCXOIHBIX JaHHBIX B TaOnuiie 8.

Tpebyercss BbIOpaTh  KOHCTPYKIIMIO  BO30OYIUTENS W HAIpPaBUTENS

MMOBEPXHOCTHOM BOJIHBI. BXOJ1 aHTEHHBI — CTAaHJAPTHBIN IpOoccenbHbIN (I1aHell.

Tabmnura 8

[Tapametrp | [Ipennocnenuss nudpa Homepa 3a4ETHONW KHIKKH
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1 12 3 1[4 15 J6 17 [8 19 Jo
7, oM 3 |5 |4 s |7 |s |10 |2 |12 |45
ZAT)“, % |15 |10 |15 |20 |10 |15 |15 |20 |15 |15
KHJT, pas | 50 40 30 50 |40 |60

26bs, rpan 20 20 30 |18

Bapuanm 9

Paccuntate H-MIOCKOCTHYIO pYIMOPHYIO AHTEHHY C KOPPEKTUPYHOLIEH

JIMH30HM B PacKpBIBE MO UCXOIHBIM JAHHBIM, IPUBEACHHBIM B TaOIHIIE 9.

Bxoxa aHTeHHBI — CTaHAPTHBIA APOCCENbHBIN (uiaHell, JTM00 KOaKCUATbHBIM

pazbeM 50 Om. OueHUTh HU3TydYarolKe CBOMCTBA AHTEHHBI HA KpasX 4aCTOTHOIO

JTMana3oHa.
Tabmauma 9

[Ipennocnennss nudpa HoMepa 3a4ETHON KHIKKHU
[Tapamerp

1 2 3 4 5 6 7 8 9 0
f, T 12 10 9 3 4 8 7 9 10 11,2
2Af 0
5 %) 10 12 15 15 15 15 10 15 20 15
2@, Tpan 8 10 9 20 15 10 20 12 10 14
Bapuanm 10

Paccuurare pymnopHyr aHTeHHY C¢ ocecummerpuuHor JIH u xpyrosou

nonﬂpmauneﬁ MOJIA U3JIYUCHHA. I/ICXOI[HBIC JaHHBIC IJIA pacucTa JaHbI B Ta6n1/1ue

10.
Tabnuua 10

[Ipeanocneansis mudpa HoMEpa 3a4€THON KHIDKKU
[TapameTp

1 2 3 4 3) 6 7 8 9 0
A, cM 4 35 |6 7 25 |3 28 |5 2 4
KH/, paz |80 60 40 30 50 80 95 40 30 70
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ZAT”“,% 10 |15 |15 |10 |15 |20 |15 |10 |15 |15

Bxon aHTeHHBI — CTaHIAPTHBIM APOCCENBHBIN (haHel WM KOaKCHUaTbHBIN
pazveM 50 Om (mmpu A>5 cM). OLeHUTh U3Iy4aroliie CBOMCTBA AaHTEHHBI Ha KpasiX

HJaCTOTHOI'O JHalla30Ha.

Kpurepuu onieHKn KypcoBOro npoeKra:

v/ 100-86 6aiI0B BBICTABISAETCSA CTYIEHTY, €CIIM CTYACHT BBIPA3HI CBOE
MHEHHE TI0 CQOpPMYJIUPOBAHHON MpoOJieMe, apryMEHTUPOBAJI €ro, TOYHO
OIIpPE/IENUB €€ CoJepKaHue U cocTapistoniie. [IpuBeaeHbl JaHHbIE OT€YECTBEHHON
U 3apyOeXHOH  JUTepaTypbl, CTaTUCTUYECKUE CBEACHUSA, HUHPOpMaus
HOPMATHUBHO-TIPAaBOBOr0 xapaktepa. CTymeHT 3HAaeT © BIAJCET HAaBBIKOM
CaMOCTOSITENIbHOM MCCIIE0BATEIBCKOM pabOThI IO TEME UCCIIEAOBAHUS; METOAAMU
U TIPUEMaMH aHaliu3a TEOPETUUCCKUX W/HIIU MPAKTHUYECKUX aCMEKTOB HM3ydaeMOu
obmactu. dakTHueckux OMMOOK, CBS3aHHBIX C MOHUMAHHEM MPOOJIEMBI, HET;
rpadudecku padoTa opopmiieHa MPABUIBHO.

v/ 85-76 Ga/utOB BBICTABIISAETCS CTYICHTY, €CIM paboTa XapaKTepH3yeTCs
CMBICJIOBOM LI€TTBHOCTBIO, CBSI3HOCTBIO M MOCJEAOBATEIBHOCTHIO H3JI0XKECHMUS;
JonyiieHo He Oosiee 1 ommOku mpu OOBICHEHUU CMBbICIA WK COJEp KaHUs
npobsieMbl. [Ins  aprymMeHTanmuu TPHUBOISATCS JaHHBIE OTEYECTBEHHBIX U
3apyOexHbIX aBTOPOB. [IpoeMOHCTPUpPOBaHBI HCCIEAOBATEIbCKUE YMEHUS U
HaBbIKM. DaKTHUECKHX OIIMOOK, CBS3aHHBIX C TMOHMMAaHHWEM MPOOJIEMBI, HET.
JlomymieHnsl ofHa-ABe OMMOKM B odopmiieHHH paboThl 75-61 Oamn - cTyaeHt
IPOBOJAUT JIOCTATOUHO CAMOCTOSITENIbHBIN aHAIN3 OCHOBHBIX ATANOB U CMBICIIOBBIX
COCTaBISIIONIMX MPOOJIEMBI; TIOHUMaeT 0a30BbIE OCHOBBI U TEOPETHUYECKOE
o0ocHOBaHHE BBIOpaHHOM TeMbl. [IpuBIIEYEeHBI OCHOBHBIE HCTOYHUKH IIO
paccmaTtpuBaemord Teme. JlomymieHo He Oojee 2 omMUOOK B CMBICIE WU
coJiep>KaHuM MpoOeMbl, opopMIIeHUH paOOTHI.

v' 60-50 6GasuIoB BBICTABISIETCS CTYICHTY, €CIIH paboTa IpeacTaBisieT COO0M
NepecKa3aHHbIA WM MOJHOCTHIO MEPENMCAHHBIN MCXOIHBIA TEKCT 0€3 KaKux Obl
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TO HU OBUIO KOMMEHTapueB, aHanu3a. He packpbiTa CTpyKTypa U TeOpeTHYecKas

cocCTaBjiromasas TCMBI. I[OHYHICHO TpHU HJIN Ooiece TPCX OImMOOK B CMBICIIOBOM

COJIEp>KaHUU pacKpbhIBaeMON poOsieMbl, B 0opMIeHUH PaOOTHI.

OneHovHbIe cpeacrea aJist TeKy]_lIeﬁ arTrecranmumn

IlepedyeHb IMCKYCCHOHHBIX T€M JIS1 IMCKYCCHH

0 TUCLUIUINHE «AHTEHHO-(PHUIEPHBIE YCTPOWCTBA CUCTEM PAJUOCBSI3H»

© ©o N o 0 &~ w b E

o el e e T o o e
© O N o U~ W DN L O

BO3HUKHOBEHNE U ATallbl CTAHOBJIEHUS PAJIUOCBS3H.
OO01ecTBO U nH(pOpMAIIHS.

Br16op dbunepHbIx yCTpOMCTB.

[1o10CKOBBIE TMHUY NTEPEIAYH.

Br10op cornacyronmx yCcTpoucTB.

CpaBHEHHE pa3IMYHBIX BUJOB PE30HATOPOB.
[IpocTtbie BUOpaTopHbie U 1eneBbie aHTeHHbI Y KB.
AHTEHHBI B I€YaTHOM HUCIIOJTHEHUH.

Jloronepuoanyeckue aHTEHHBI.

. CMHTE3 aHTEHH.

. OpaKkTabHBIE AHTCHHBI.

. ®a3upOBaHHbBIC AHTEHHBIC PEIIECTKH.

. MeToibl CKaHUPOBaHUS.

. Pemetku ¢ 06paboTKO# CUTHATIOB.

. CxeMbl BO30Yk1eHNS (Pa3upOBaHHBIX AHTEHHBIX PEIIETOK.
. MHOTOJTy4EBbIE AHTEHHBIE PEIIETKH.

. AHTEHHBI [ TEJICBUICHUS.

. AHTEHHBI I PAJUOPEIIEUHBIX JJUHUN PATUOCBA3U.

. AHTEHHBI JIJI1 KOCMUYECKOU PaIMOCBSA3H.

20.

AHTEHHBI KOPOTKOBOJIHOBOT'O, CPECAHCBOJIHOBOIO W AJIMHHOBOJIHOBOI'O

JIMAIIa30HOB.
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IHEPEYEHD JTABOPATOPHBIX PABOT
JlaGopaTopHnas padora Nel

1. O3HakomiieHHE C pabOTOM M KOHCTPYKLMEH OTAENBHBIX 3JIEMEHTOB WU

y3JI0B KOAKCHAJIBHOTO TPAKTA.

2. OmnpeneneHre OTHOCUTENBHOM BEIMYUHBI TOTEPh B KOAKCUATBHOU TUHUH
nepenad.

3. OcBoeHME METOIUKU U3MEPEHHUSI JUIMHBI BOJIHBI, KO3dduiinenTa Oeryien
BOJIHBI U ITOJIHOT'O CONPOTHUBIIEHUS HArPY3KU C TOMOIIBIO H3MEPUTENBHON JTUHUU U
KpYTrOBOU IHarpaMmbl IMOJHBIX COMMPOTUBIICHUM.

JlaGopaTopnasi paGora Ne2

1. ODkcnepumeHTanbHas  MNPOBEPKA  OCHOBHBIX  MOJIOKEHUH  TEOpUHU
BOJIHOBO/IA.

2. U3mepenue ITOJIHBIX IPOBOIMMOCTEN Pa3IMYHOTO TUNA
HEOJHOPOIHOCTEN.

3. CpaBHEHHUE JaHHBIX FKCIIEPUMEHTA C PACYETHBIMHU.

JlabopaTopnas padora Ne3

1. O3HakoMyICHHE C TPUHIUIIOM JeWcTBUsA U ycTpoiictBoMm CBY numomos
["anna.

2. VI3ydeHne KOHCTPYKIINH, XapakTepucTuk u mapametrpoB CBY reneparopa
Majoi MOIIHOCTM Ha apCEHUJOTAJIMEBOM JuoAe ['aHHa TpPEXCaHTHUMETPOBOIO
quanazoHa, a Takxke anmaparypsl CBY, wucnonb3yemMol mpu UCCIEIOBAHUU
TBEPAOTEJIbHBIX T€HEPATOPOB.

JlaGopaTopnasi paGora Ne4

1. o3HaKOMJIEHHE C OCHOBHBIMH XapaKTEPUCTUKAMHU U TIapaMeTpaMu aHTEHH
CBY, ocBoeHME METOAOB U3MEPEHUs JuarpaMM HampaBIE€HHOCTH U
Kod(duieHTa HaNpaBIIEHHOTO JEHCTBUSA PYNOPHOM AHTEHHBI, CPAaBHEHUE H

AaHaJIN3 JaHHBIX pacqéTa " DKCIICPUMCHTA.
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Kpurepuu oueHku:

v/ 100-86 GaioB BHICTABISAETCS CTYAEHTY, €CIM OTBET II0KA3LIBAET
IPOYHBbIE 3HAHUS OCHOBHBIX IIPOLIECCOB HW3Y4aeMOW MpEeAMETHON 00sacTu,
OTJAMYaeTCs  MIYOMHOM W TOJHOTOM  PAacKpbITUS  TEMbl;  BIIAJICHHUE
TEPMUHOJIOTHYECKUM  aIlllapaTOM; YMEHUE OOBSICHATHh CYIIHOCTb, SIBJIICHUU,
IIPOLIECCOB, COOBITUM, JI€NaTh BBIBOABI U 0000IIEHUS, 1aBaTh APIYMEHTHPOBAaHHBIE
OTBEThI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BJIAJEHUE MOHOJOTMYECKOW PpEUbIo,
JIOTUYHOCTh W TIOCIENOBATENbHOCTh OTBETA; YMEHHE NPUBOAMTH MPUMEPHI
COBPEMEHHBIX MPOOJIEM HU3ydaeMoil 00JIacTH.

v/ 85-76 OajIOB BBICTABJISAETCS CTYAEHTY, €CIId OTBET, OOHAPYKUBAIOIINIA
IPOYHBbIE 3HAHUS OCHOBHBIX IIPOILIECCOB HW3Y4aeMOl MpeAMETHOW 00JacTH,
OTJMYaeTcs  MIyOMHOM W TOJHOTOM  PAacKpbITUS ~ TEMbl;  BIIaJICHUE
TEPMUHOJIOTHYECKUM  allllapaTOM; YMEHUE OOBSICHATHh CYIIHOCTb, SIBJICHUU,
IIPOLIECCOB, COOBITUM, JIeNaTh BEIBOIBI U 0000IEHUS, TaBaTh APIYMEHTHPOBAaHHBIE
OTBEThI, MPUBOAUTH MPUMEPHI; CBOOOJIHOE BJIAJEHUE MOHOJOTHYECKON peyblo,
JIOTUYHOCTh M TOCJIEOBATENbHOCTh OTBeTa. OJHAKO [ONMYCKAaeTcs OfHa - JBE
HETOYHOCTH B OTBETE.

v 75-61 OaiIoB BBICTABISIETCS CTYAEHTY, €CIAM OILCHHMBAETCS OTBET,
CBUJIETEJILCTBYIOIIMK B OCHOBHOM O 3HAHHMM IPOLECCOB M3Yy4aeMOW NPEAMETHON
00JacTH, OTJIMYAIOIIMKACA HEAOCTATOYHOW TIyOMHOW M TOJHOTOM pPaCKPBITHS
TEMbI; 3HAHWEM OCHOBHBIX BOIPOCOB TEOPHH; c€JIa00 CcHOPMUPOBAHHBIMU
HAaBBIKAMM aHaJIW3a SBJIEHUM, IPOLIECCOB, HEJAOCTATOYHBIM YMEHHEM JaBaTh
apryMEHTHPOBAHHbIE OTBETHI M MPUBOAUTH MPUMEPHI; HEJOCTATOYHO CBOOOHBIM
BJIAJCHUEM MOHOJIOTUYECKOW PEeYbl0, JOTUYHOCTHIO W IMOCIEI0BATEILHOCTHIO
otBeTa. Jlomyckaercss HECKOJIbKO OIIMOOK B COJEP)KaHWU OTBETa; HEyMEHHE
NPUBECTU MPUMEP Pa3BUTHUS CUTYyallMd, MPOBECTH CBSA3b C JAPYTMMH aCIEKTaMU
u3y4yaemMoil o0nacTu.

v/ 60-50 GaisIoB BBICTABIIACTCS CTYICHTY, €CIIM OTBET, OOHAPYKHUBAIOIIHIA
HE3HAHWE TPOIECCOB H3ydyaeMOM MPeIMETHOM 007acTH, OTIWYAIOIIUICS

HeFHY6OKI/IM PACKPBITUEM TCMbI, HC3HAHHCM OCHOBHBLIX BOIIPOCOB TCOPHH,
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HCC(I)OpMI/IpOBaHHBIMI/I HaBbBIKaMH aHaJIn3a HBJIeHHﬁ, ImpouecCcoB; HCYMCHHEM
HdaBaTb ApryMCHTHPOBAHHBIC OTBCTHI, cia0bIM BIaJCHHUCM MOHOJIOTUYECKOU
pe€4bro, OTCYTCTBHUCM JIOTUYHOCTH MW IIOCICAOBATCIIBHOCTH. I[OHYCKaIOTCH
CCPBC3HELIC OIMOKHU B COACPIKAaHNU OTBCTA, HC3HAHHC COBpeMeHHOﬁ

npoOJeMaTUKU U3ydyaeMol 00JIacTH.
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