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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, 10 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 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
data. - Kaliningrad: Baltic Federal University. Immanuel Kant, 2010. - 122 c. -
978-5-9971-0100-8. - Access mode: http://www.iprbookshop.ru/23761.html

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.


http://www.studentlibrary.ru/book/ISBN9785948364445.html
http://www.iprbookshop.ru/23761.html

- 114 p. - 978-5-9971-0191-6. - Access mode:
http://www.iprbookshop.ru/23936.html

Form of final control: exam


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

AHHOTAIUA

HuciumiiHa «AHTEHHO-QUIEPHBIE YCTPONCTBA CHUCTEM  PAJIUOCBSI3N»
npeaHasHayeHa g HanpaeiaeHus — 11.03.02 MHpoxOMMYyHHUKaIIMOHHBIC
TEXHOJIOTMM W CHUCTEMBl CBS3U. TpynoeMkocTh mucnumuiiHbl 10 3adeTHbIX
equannbl, 360 akageMudyeckux 4dacoB, U3 Hux 72/20 dacoB mekumii, 72/36 4yacos
npakTuueckux 3aHaTui, 18/0 wacoB maboparopHbeix pador, 198/304 wyacos
camocTosTeNIbHa paboTa (B ToM umcie 54/18 yaca Ha MOATOTOBKY K 9K3aMEHY).
JlaHHasi TUCHUIUIMHA BXOJUT B OJIOK 00s3aTEIbHBIX MUCHUIUIMH. J(MCIMIUIMHA
peanmsyercs Ha 3, 4/4, 5 kypcax B 6, 7/7, 8 cemecTpax.

HucruminHa «AHTEHHO-QUIEPHBIE YCTPONCTBA CHUCTEM PAJIUOCBA3N
O0a3upyeTcs Ha TMOATOTOBKE, KOTOPYIO CTYJICHTHI MOJYy4YalT NpPU H3YYCHUU
mucuuiuinH:  «Maremarukay, «MHpopmaruka», «Pusukay. CopnepxkaHue
JUCHUIUIMHBL ~ OXBaThIBAE€T  CIEAYIOMIMA KPYyr BOINPOCOB: CBOOOJHBIE U
HaIpaBJisIEMbIE DJICKTPOMArHUTHBIE BOJIHBI, YCTPOWCTBA ISl MEPEHOCA SHEPrUu
ANIEKTPOMArHUTHBIX BOJH, HW3JIYYEHHE M TPUEM DJIECKTPOMATHUTHBIX BOJIH,
aHTEHHO-(UIEpHBIC YCTPOUCTBA PA3IMYHBIX CUCTEM PAJIMOCBS3H.

Heap - nate oOyyarommuMcsi 3HaHUS, YMEHHS U Pa3BUTh HABBIKU, JAIOIINE
UM BO3MOXHOCTh TPOEKTUPOBATH M OKCIUIyaTUPOBATh AHTEHHO-(UIIEPHBIC
YCTPOMCTBAa COBPEMEHHBIX CUCTEM pPaaroCBsi3U. COBPEMEHHbBIC CUCTEMbI CBSI3U —
MEUKUHTOBOM, COTOBOM, CIYTHHUKOBOM — BCE Yall€ MCIOJb3YIOT YaCTOTHBIE
JIMAra30Hbl, OTHOCSIIHMECS K CBEPXBBICOKMM yacTtoTaM. Kpome Toro, pa3Burtue
MOOMJIBHBIX CPEACTB CBSI3M TpeOyeT MHUHUATIOpU3ALUU MpUEMOIIepeaatoniei
anmnaparypbl U aHTEHHBIX YCTpOUCTB. OCHOBOW MHWHHUATIOpPHU3ALMK HAa BBICOKUX
4acToTax SBJSIOTCS MHUKpPOIOJIOCKOBble JMHMM nepenad (MILI), Teopust u
pazIMYHble MOJTU(DUKAIIMKM KOTOPHIX MPOI0JDKAIOT pa3padaThiBaThCsl B HACTOSIIEE
BpeMs.

CtpemieHue K YBEIMYEHHIO 4YHCiIa a0OHEHTOB B CHUCTEMAax CBS3M M K

JaNbHOCTH Tiprema (mepefaun) TpeOyeT pa3paOOTKHM HOBBIX THUIIOB AHTEHHBIX



YCTPOMCTB, MHOIOJIyYE€BBIX AHTEHH, (A3UPOBAHHBIX AHTEHHBIX PEIIETOK.
Pa3pabatbiBatoTcst 1 BHEAPSAIOTCS TUIOCKHE (TeyaTHbIe) anTeHHbl Ha MITJI.

Crenuanucty HeoOXOAUMO 3HATh JIMHUMA TEpeAad: HU3KOYACTOTHOTO,
CBEPXBBICOKOYACTOTHOIO M ONTHUYECKOTO Juana3oHa; ycTtporctBa CBY, 06e3
KOTOPBIX HEBO3MOXKHBI TaKHUE€ BU[bI CBS3M, KaK paguopesieiiHas, TporochepHas,
KOCMUYECKAsl U ONTUYECKAs CBS3b; THIbI AHTEHH, IPUMEHSEMBIE B PaJHOCBS3H,
TEJICBUJICHUU U PaIMOBEIIAaHUY.

JI7ig yCHEemHOTo yCBOGHUS JUCIUIUIMHBI « AHTEHHO-(DUEpHbIE YCTPONUCTBA
CUCTEM PaJHOCBSI3N» Y 00Y4aIOIIUXCS JOJKHBI ObITh C(POPMHUPOBAHBI CIAEAYIOLIUE
MpEABAPUTEIbHBIE KOMIIETEHIIUHN:

OIIK-2 cnocoOHOCTh pemiaTh CTaHAApTHBIE 3afaud MPOoQecCHOHATBHON
JESATEIIbHOCTH Ha OCHOBE MH(POPMAIMOHHON M OuOinorpaduieckoi KynbTypbl €
IPUMEHEHUEM HH()POKOMMYHHUKAIIMOHHBIX TEXHOJOTMA M C YYETOM OCHOBHBIX
TpeboBaHUil HHGOPMAIITMOHHON OE30MMaCHOCTH;

OIIK-3 cmocoOHOCTh BJIaJIETh OCHOBHBIMHM METOJAMH, CIIOCOOAMHM U
CpelICTBAaMHU MOJYYEHUA, XpaHEeHHUs], TepepaboTKH HHPOpMaLUK;

OIIK-6  cmocoOHOCT,  MPOBOAWTH  WHCTPYMEHTAIBHBIE  U3MEPEHUS,
UCIIOJIb3yeMbl€ B 00J1aCTU NH(POKOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U CUCTEM CBSI3H.

3anayu:

1. B pe3ynpTaTe n3ydeHus Kypca CTyACHTBI JOJKHBI 3HATh:

® 0COOCHHOCTH PacHpOCTPAHEHUs BOJIH U POSKTUPOBAHUS JIMHUN CBS3H;

® TIPUHIUIIBI JCHCTBUSA U MapaMeTphl DJIEMEHTOB (YHKIIMOHAIBHBIX Y3JIOB
CBUY;

® OCHOBBI TEOPUH AHTEHHO-(UEPHBIX YCTPOUCTB;

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

® TIPUHIUIIBI JEHCTBHS, METOABl pacueTa U KOHCTPYHUPOBAHMS Pa3IMYHBIX
TUIOB MEPEIAIONIUX U IPUEMHBIX AHTEHH;

® OCHOBBI TEOPUU U3MEPEHUI MapaMeTpoB (HUAECPHBIX TPAKTOB U AHTECHH.



2. B PEIYIILTATC IPAKTHYCCKOI0 HM3YUCHHA AUCHUIUIMHBI CTYACHT OOJDKCH

YMETh:

® PacCUMTHIBATH OCHOBHBIE XapaKkTepucTuku ycrpoiicts CBY;

® [IPOBOJIUTH U3MEPEHHUS MapaMeTPOB JIMHUM nepenad u y3noB CBY;

¢ U3MCPATH XAPAKTCPHUCTUKHU aHTCHH,

® IPOBOJUTH AHAJIN3 U CUHTE3 AHTEHHBIX YCTPOMCTB;

L p33pa6aTBIBaTB KOHCTPYKIUIO aHTCHH PA3JIMYHBIX THUIIOB.

B pesyaprare wu3ydeHUs JAaHHOM JUCHUIUIMHBI Yy  OOy4YaroUIuxcs
dbopMUpyIOTCS  clieayrone MpodhecCHOHAIBHBIE KOMIETCHIIMH  (2JIEMEHTHI
KOMITIETCHITUH ).

Kon n popmyimpoBka

9Tanbl Q)OPMHpOBaHHH KOMIICTCHIUHU

MPOBOJIUTH

OKCIICPUMCHTAJIbHBIC

KOMIIeTeHIIUH
BUJIbI (QUIIEPHBIX TPAKTOB U UX XapAKTEPUCTUKU;
TIK-3- TpeOOBaHMs K MOHTaXY U Hanaake ycrpoiicte CBY;
CIIOCOOHOCTBIO 3HaeT HOPUHIUIBI IEHCTBUS Pa3IMYHBIX TUIIOB HEpeAaolnX
OCYIIECTBJIATH MOHTAK, W IIPMCMHBIX aHTCHH.
HaJIaJKy, HACTPOIKY,
PeryMpOBKY, OTBITHYIO npoBOJUTH aHaN3 paboTel CBY ycTpoiicTs;
TTPOBEPKY IIPOBOAMTH CUHTE3 aHTEHH;
paborocrocobHocTH, OCYIIECTBUTh MOHT&X M HaJaJKy IEpeAalux U
HMCIIbITAHIA M Claty B Ymeer INPUEMHBIX aHTEHH;
OKCILTyaTaImio POBEPATh PAOOTOCIIOCOOHOCTh (PUIEPHBIX TPAKTOB U
COOpYKeHHUIA, CPEACTE U AQHTEHHBIX YCTPOWCTB.
o0opynoBaHUs ceTel u
OpraHM3alyi CBSI3U
HaBBIKOM MPOBOAMTH PETYJIUPOBKY M  OIBITHYIO
Brnaneer | mpoBepky padotocmocooHocTrn CBY ycTpoiicTs.
I1K-18 duznueckuit npuHIMn aercteust CBY ycTpoiicTs;
CIIOCOOHOCTBIO OCHOBHBIE TpeOoBaHuUs K TEXHUUYECKUM
OpraHu30BbIBATh U 3HaeT xapakrepuctukam CBY ycTpoHCTB B COOTBETCTBUU C

MEXIyHApOAHBIMHA U HAIIMOHATLHBIMHU CTaHAAPTAMH,




WCIBITAHUSA C LIEJIBIO 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 U3MEPEHUIO XapaKTePUCTUK aHTCHH.
JIOKYMEHTOB

Jlnst hopMHpoBaHUs BBIIIEYKAa3aHHBIX KOMIIETEHIIMI B paMKax JUCUUILIMHBI
«AHTEHHO-(pUJEpHBIE  yCTPOMCTBA  CHUCTEM  PAJUOCBSI3W»  MPUMEHSIOTCS
CIIEIyIOIIME METOJAbl AKTHUBHOTO/ HHTEPAKTHUBHOIO O0O0y4YeHus: mpoOaemMHas

JICKIUS, JUCKYCCHS, ICHOTATHBIN rpad.



|. COIEP)KAHUE TEOPETUYECKOMN YACTH KYPCA

Beenenue (1/ 0,5 uac.)

Pone ADY B pammoxkomiuiekce. Ilonsitue o0 aHTeHHAX W (PUIASPHBIX
YCTPOMCTBAX, UX Ha3HAY€HUE, OCHOBHbIE TpeOoBaHuaA K HuM. OOmas
knaccudukanus  GuaepHbIXx  ycTpocTB.  Kiaccudwukamus — paguoBOSH - TIO
nuanazoHaM. Ponp nuanazona CBY B pa3nuyHbIXx 00JIACTAX HAYKU M TEXHUKHU.
Ocobennoctu koHcTpyKIuii CBY ycTpoiicTs.

3/0: OOmas xnaccupukanus ¢uaepHsix ycrpoiictB. Knaccudukanms
paauoBoJiH 1o auanazoHaM. Ponb nuanasona CBY B pa3nuyHbIX 00JaCTSX HAYKH

U TexHUKU. Oco0eHHoCcTH KOHCTpyKumii CBY ycTpoiicTB.

Mogpyne 1. HanpaBinsieMbie BOJTHBI

Paznen 1. OOmias Teopust HarpaBIsIeMbIX BOJIH (4/ 1 ac)
Tema 1.1. OCHOBHBIC IPUHITUIIBI JICKTPOAUHAMHUKH (2/ 0,5 yac)

XapakTEepUCTUKHU DJIEKTPOMAarHUTHOrO NOJII. YpaBHEHHMs Makcgeiia u
IPaHUYHBIE YCIOBUS. DJIEKTPOMArHUTHBIE BOJHBI B O€3rpaHMYHOM OJHOPOJIHOM
npoctpaHncTBe. [locTOsiHHAs pacnpocTpaHEeHUs BOJIHBIL, (a3oBasi MOCTOSHHAA U
MOCTOSIHHASL 3aTyXaHUs BOJIHBI. [JyOMHAa NPOHUKHOBEHUS SJIEKTPOMArHUTHOU
BOJIHBI B IIPOBOJIHUK. DJIEKTPOMATHUTHBIE BOJIHBI HA TPAHULIE pa3/ielia ABYX Cpe.

3/0: I'myOvHa NPOHUKHOBEHMS AJIEKTPOMATHUTHON BOJHBI B MPOBOJHUK.

DNeKTpOMarHUTHbIE BOJIHBI HA TPAHUIIE pa3jieia ABYX CpPe/l.
Tema 1.2. Tunbl HarrpaBisieMbIX BOJIH (2/0,5 yac)

Knaccudukanus HampapiisieMbIX BOJH: MOIMEPEUYHBIE 3JICKTPOMArHUTHBIC
(T), anexrpuueckue (E), maraurasie (H), rubpumnbie BomHbL. Tumbl BONTH B

BOJHOBOJAaXx. da3oBas CKOPOCTb HAaIIpaBJIKICMbIX BOJIH. KpI/ITI/I‘IeCKaH JJINHa
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BoJHBI. CBS3b MCXKAY IMIPOAOJbHBIMH H IIOIICPCYHBIMU COCTABIIAIOIIMMHA I10JIA

HallpaBJIAICMbIX BOJIH.

3/0: CBa3b MCKAY HNPOAOJbHBIMH U IMONCPCUHBIMH COCTABJIAIOIIHUMUA I10JIA

HallpaBJIAICMBIX BOJIH.

Paznen 2 JIuanm nepenaun (10/2,5 gac)
Tema 2.1. [IpsiMOyTOJIbHBIE METAILTUYECKUE BOTHOBOBI (4/0,5 vac)

Tumnel BOJIH B NpSIMOYTOJIbHOM BOJHOBOAE. KpuTuueckas IjMHA BOJIHBI.
dazoBasi U TpynmnoBas CKOPOCTH, IJMHA BOJHBI B MPSIMOYTOJIBHOM BOJIHOBOJIEC.
Husmiass (ocHOBHasi) BOJIHA TPSMOYTOJBHOTO BOJIHOBOAA. TOKM B CTEHKax
BOJHOBOAA. M3nydamomme ¢ HEU3Iydarolue Uenu. AHalIu3 OCHOBHBIX
XapaKTepUCTHUK MPSAMOYTOJBHOTO BOJIHOBOAA Ha BosiHE Hip. Xapakrepucrtuueckoe
COMPOTHUBJICHUE BOJIHOBOIOB. BOTHOBOIBI crieaibHON (POPMBI, TOPPUPOBAHHBIE
BOJIHOBO/IBI.

3/0: XapakTepUCTUYECKOE COMPOTHUBJIICHUE BOJHOBOJIOB. BoIHOBOABI

crieruanbHoN (POpMBI, TOPPUPOBAHHBIE BOTHOBOIBI.
Tema 2.2. Kpyruibiii MeTaJuTHueCKUit BOJTHOBOJ (3/ 0,5 uac)

Tumnsl BOJIH B KPYIJIbIX BOJIHOBOAAX. Huzmas (OCHOBHas) BOJIHA KPYIJIOTO
BoJHOBOAA. BomHa Hpi B KpyryioM BOJIHOBOJIE, UCIIOJIb30BaHUE KPYTJIOTO
BOJIHOBOJIa Ha Ho1 1S jmanpHEN CBS3M, CIIOCOOBI ITOJABJICHMS HEXKEIATSIBHBIX
TUINOB NPU MHOTOMOJOBOM pexxume. lIpuMeHeHne BOJIH ¢ OCEBOM CHUMMETpPUEN
OMII. 3anpenenbHbiii BoJHOBOA. I[loTepm B BOJIHOBOJAx. OIEeKTpUUecKas
MIPOYHOCTH BOJTHOBOJIOB.

3/o: lTlpumenenue BoJH ¢ oceBod cummeTtpueirn OMII. 3anpenenbHbIi

BOJIHOBO/. [loTepu B BoTHOBOaX. DieKTpuuecKasi HpOYHOCTh BOJTHOBOJIOB.
Tema 2.3. JIunuu nepenad ¢ BoaHamu TEM (1/ 0,54ac)

O6mue xapakrepuctuku BoiH TEM B nuHusAx nepenad. [ByxnpoBoaHbIe,

YCTBIPECXIIPOBOAHBIE W MHOI'OIIPOBOAHBLIC JIMHHWHK IICpCaad. quBIPGXHPOBOHHOﬁ
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nepekpemeHdbplii  ¢uaep. OCHOBHBIE KOHCTPYKTHMBHBIE JIaHHBIC. 3aTyxaHUE.
Honyctumas MomtHocTh. KoakcuanapHble JIMHMM Tepeaad. Tumel BOJH B
KOAKCUAJIbHOW JMHUM. Y CIOBUS CYIIECTBOBAHUS OJHOMOJOBOIO pexknma Ha T-
BoJIHE. OCHOBHBIE XapaKTEPUCTUKH KOAKCHANBbHOW JWHUM: A; Zg; Prp, Uy, o.
O6nacTu NTpUMEHEHUS KOAKCUATbHBIX JIMHUIA.

3/0: OCHOBHBIE XapaKTEPUCTHUKU KOAKCUAIBHOW JMHUU: A; Z¢; Prp, Upp, .

OO61acTu MpUMEHEHHS KOAKCHUAJIbHBIX JIMHUH.
Tewma 2.4. ITomockoBble JinHMM Tiepeaad (1/ 0,5 yac)

Tunel nmonockoBeiX NuHUNA. CumMmerpuuHas mosiockoBas juHust (CILI),
MukponosiockoBass auHus (MILI). VYcnoBue o0aHOMOIOBOTO BO30YXKICHUS.
Ocnosnble mapametrprl. CBazannsie MIUIL. [lleneBbie u KomIaHapHbIE TUHNH.

3/o0: Csazannsie MIUI. l]eneBbie v KomIaHAPHBIEC TUHUU.
Tewma 2.5. JIudaektpuyueckue BOJHOBOIBI(1/ 0,5 yac)

VYca0BUs BOSBHUKHOBEHUS MIOBEPXHOCTHOM BOJHBL. CTPYKTYypa MoJisi, BEIOOP
nonepeyHslXx pasMepoB. [IoHATHE O MOTEPAX M DIEKTPUYECKONM IMPOYHOCTH.
MHoOrocionHsle  OUANEKTPUYECKUME  JIMHAHM,  CBETOBOABL.  BO3MOXKHOCTH

WCIIOJB30BaHUS ONTHYECKUX KaOeneh s nanbHer cBs3u. OJaHOMPOBOIHBIN

bunep.

3/0: BO3MOXXHOCTH HCIMOJB30BAaHUS ONTHUYECKUX KaOenel misa JaabHen
cBsi3u. OTHOTIPOBOIHBIN puaep.

Panen 3. CorntacoBanue quHui nmepemady (4/ 1 gac)

Tema 3.1. PexxuMbl B epeaaromx JUHusX (2/ 0,5 yac)

VYcnoBus BOBHUKHOBEHHS OEryHIMX M CTOSiUMX BOJH. CBOMCTBAa CTOSYMX
BoH. Koadduuuent ortpaxenus, kosbduuuent crosuedr Bonubl (KCB) u
kodddumment Oerymeit Bomubl (KBB). CBoiicTBa OTpe3koB JHHHUI Tepeaad.

Kpyrosas tuarpamma noJHbIX CONPOTUBIECHUH (TIPOBOAMMOCTEN).
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3/0: CpoiicTBa OTpe3koB NUMHUN mepeaad. Kpyropas auarpamma MOJHBIX

COTNPOTUBJICHUH (ITPOBOIUMOCTEH ).
Tewma 3.2. Cornacyromue ycrporictsa (2/ 0,5 uac)

Heobxoaumocth cornacoBanusi. YeTBEpTHBOJIHOBOM M SKCIIOHEHIIUATbHBIN
Tpanchopmatopel. buHOMHHaANBHBIE W YeObImIeBCKUE mepexoanl. lllneiidoppiii
Tpanchopmatop. PeakTWBHBIE 3JIEMEHTHI B BOHOBOJHBIX JIMHUSAX: IITBIPH U

I[I/Ia(bpaFMBI. KOpOTKOSaMBIKaI-OHII/IC MCTAJUNIMYCCKUC ITOPIITHU.

3/0: PeakTuBHBIC JIEMEHTHI B BOHOBOJIHBIX JIUHUAX: IITHIPU U TUAPPaArMBbl.
KopoTko3aMbIkaronme METALNTNYECKUE TTOPIIIHH.

Mopyib 2. @uaepHble TPAKTHI

Paznen 1. [lepenaua sneprun B puaepHbIX TpakTax (1/ 1 gac)

Tema 1.1. CriocoObl Bo30Yx1eHHs BOITHOBOI0B (0,5/0,5 ac)

OnekTpuyeckas M MarHuTHas cBs3b. CorjacoBaHue BO30YXAAIOLIUX
YCTPOMCTB € BOJHOBOAOM. CBsI3b 4e€pe3 OJIHO WJIM HECKOJIbKUX OTBEPCTUN B

CTCHKaXx BOJIHOBOJAX.

3/0: . CBs3b uepe3 OAHO WJIM HECKOJBKUX OTBEPCTHM B CTEHKax

BOJIHOBOJAax.

Tema 1.2. Counenenvie muHuit mepemady (0,5/ 0,5 yac)

@maHupl, pazbembl. BOJIHOBOJHO-KOAKCHAIBHBIE U BOJHOBOIHO-
MOJIOCKOBBIE mepexobl. Bpamarommecss cowieHenus. E u H BoaHOBOgHBIE
Pa3BETBIICHUS.

3/0: Bpamatommuecs cowienenus. E u H BoMHOBOHBIE pa3BETBICHUS.
Pasnen 2. DnemenTs! GuaepHBIX TPAKTOB (14/ 4,5 uac)
Tema 2.1. CornacoBaHHbBIC HArPY3KH (SKBUBAJICHTHI aHTEeHHBI) (0,5/0,5 yac)

OcHOBHBIC XapaKTCPHUCTUKMU. BOHHOBOI[HBIG Harpy3kKu HU3KOI'O 1 BBICOKOI'O

ypoBHst MoiHOoCcTH. KCB, paGounii quana3oH 4acToT, KOHCTPYKIIHS.
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3/0: BosHOBOAHBIE HATPY3KU HU3KOTO U BHICOKOT'O YPOBHSI MOLITHOCTH.
Tema 2.2. Attenroaropsl (0,5/ 0,54ac)

[lornomatorie W TOpeaeNibHbIE, TMEpeMEHHbIE | (DUKCUPOBAHHBIC
arreHroaTopbl. IlapameTpbl, KOHCTpyKIMH, HasHauyeHus. JlocTtomHcTBA WU
HEJOCTATKHU.

3/0: [lepemenHble U (PUKCHPOBAHHBIC ATTEHIOATOPHI.
Tema 2.3. BonHoBoaHBIC pa3BeTBiieHus (3,5/0,5 yac)

Hanpasnennsie otBerBuTenn (HO) ¢ cunbHOM u  cinaboi  CBSA3BIO.
BosHoBOgHBIE, KoakcHalibHble M T0JI0cKOBbie HO. BONIHOBOIHBIE TPOWHHKHU.
JIBOMHOM BOJIHOBOAHBIM TpPOMHMK. VCronp30BaHME JBOMHOIO TPOWHUKA B
KayecTBe MOCTa. BoOJHOBOIHBIE KOJBIEBOM M IIEJIEBOM MOCTBI. MOCTOBEIE
ycrpoiictea UC CBUY. [lenurenn MOITHOCTH.

3/0: HWcnonb3oBaHWe JBOMHOrO TpPOMHMKA B  KAauecTBE  MOCTAa.
BosHOBOAHBIE KOJIBIIEBOM M 1IesIeBOM MOCThI. MocToBbie ycTpoiictBa MC CBUY.

JlenuTenan MOIIHOCTH.

Tema 2.4. KommyTrarronHsie ycTpoiicta (0,5/0,5 uac)

MexaHnyeckue MNepeKIoyaTesld, aHTEHHblE OaJlaHCHBIE MEPEKII0YATEIH.
[TomynpOBOTHUKOBBIE KOMMYTATOPBI.

3/0: TTonynpoBOTHUKOBBIE KOMMYTATOPBI.
Tema 2.5. ®azospariarenu (0,5/0,5 gac)

Meronsl  ympaBnenus — (a3oit  BoiHbL.  BoiHOBOAHBIE  B3aUMHBIC
dazoBpamatenn. OCHOBHBIE XapaKTEPUCTUKU, KOHCTpyKims. PazoBparnatenmu UC
CBU.

3/0: ®azospamarenu M1C CBY.

Tema 2.6. ®epputsl B Texuuke CBY (2/ 0,5 uac)
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BonnoBonHbie (deppuTOBble BEHTWIH, (ha30BpalllaTeI, MEPeKII0YaTeny,
HUPKYJIATOpPBl. MeToasl ympaBieHUss mnoJispu3anued BodHbL. [IpuMeHeHue
NOJIIPU30BAHHBIX YCTPOMCTB ISl YIJIOTHEHUS! JIMHUW CBA3H, B PAAUOJIOKALUU U B
npyrux oonactsax. @epputsl UC CBY.

3/0:  Metoasl  ympaBieHuss —Tmojisipu3anueil  BonHbL.  [IpumeHeHwue
NOJIIPU30BAHHBIX YCTPOMCTB JIJISl YINIOTHEHUS JIMHUW CBA3H, B PAAUOJIOKALUN U B

npyrux oonactsax. @epputsl UC CBY.

Tema 2.7. Pezonaropst CBY u ontryeckoro auamna3ona (4/ 0,5 gac)

OObmass Teopusi pe3oHaropoB. CoOCTBEHHasi, HArpyXeHHass M BHEIIHSAA
noOpotHOoCcTH. BOIHOBOAHBIE pe30HATOPBI. PE30HATOPHI KOAKCHAIBHOTO THIIA.
TopounalbHBIE PE30HATOPBI: PE3OHAHCHAs JJIMHA  BOJIHBI, II€PECTPOMKA.
MukponosaockoBbie pe30HATOPBI. OTKPBITBIE PE30HATOPHI.

3/0: Pe3oHaTOpbl KOAKCHAJIBHOIO THUIA. TOpOWAAIbHBIE PE30OHATOPHI:
pE30HAHCHAs JUIMHA BOJHBI, IEpecTporiKa. MUKpPONOJIOCKOBBIE PE3OHATOPBHI.

OTKpBITBIE PE30HATOPBI
Tema 2.8. ®ubTpsI (2/0,5 yac)

VYcenoBust duzndeckon peanuzanuu. Hu3kouacTOTHBINA NMPOTOTUI. MeTo b
anmpoKCUMAIMd  aMIUTUTYAHBIX W (a30BbIX XapaKTepUCTUK. DOUIBTPHI C
YETBEPTHBOJIHOBOM U HEIMOCPEACTBEHHOM CBA3bIO. DWIBTPHI HAa CBSI3aHHBIX
TuHUSIX. BivsHue noteph Ha XapakTepucTuku GuiabTpoB. [Ipumenenre GuUiIbTpoB
JUISL IIUPOKONOJIOCHOTO cornacoBanus. @unstpel UC CBY.

3/0: @unbTpsl Ha CBSI3aHHBIX JIMHUAX. BiusHue TOTEph HA
xapaktepuctuku (puibTpoB. [lpumeHeHune GUIBTPOB 7 IIUPOKOMOJIOCHOTO

cornacoBanusi. @unbTpsl UC CBY.

Tema 2.9. ®unepHble TpPaKkThl PaAUOPENECHHBIX M KOCMUYECKUX JIMHUN

cBs3u (0,5/0,5 yac)
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CocTtaBHBIE DJIEMEHTHI TPaKTOB. Tp€6OBaHI/IH, NpCAbLABISICMBIC K HHUM.

HpI/IMCHeHI/IC KPYIJIBIX U SJUIMIITUYICCKUX, THOKHX FO(i)pHpOBaHHBIX BOJIHOBOIOB.

3/0: IlpuMeHeHue KPYTAbIX M SUIMOTHYECKUX, TMOKUX TO(QpPUPOBAHHBIX

BOJIHOBOJIOB.
Monyns 3. OCHOBBI TEOPUU aHTEHHBIX YCTPOICTB

Paznmen 1. OOmue monoXeHus: TCOpHH aHTCHHBIX YCTPOUCTB (7/2 uac)
Tema 1.1. OcHOBHBIC 33/1a41 TEOPUU aHTEHH (2/0,5 uac)

Hasnauenne mnepenmaromendn W TNPUEMHOM AHTEHHBI B paJHOKaHAaJe.
Knaccudpukanuss anteHH. llpuMeHeHue npuHLMIA CyNepHoO3ULMM NPU pacuere
aHTeHH. HanpaBieHHbIe CBOICTBA 3JIeMEHTapHOTO BHOpaTopa.

3/o: IlpumeHeHHE TpPHUHIMNA CYNEPIO3ULIUH TMpPU paCUETe AHTEHH.

HaHpaBHGHHBIG CBOMCTBA QJICMCHTAPHOI'O BH6paTopa.

Tema 1.2. OCHOBHBIE JJIEKTPUYECKHUE IMAPAMETPHI IMEPENAONIMX AHTEHH

(2/0,5 uac)

XapakTepucTuKka HaNpaBJICHHOCTH, auarpamMma HampasieHHoctd (/IH)
aHTEHHbI: aMmIuuTyaHas, (azoBas. lllupuHa nuarpaMMbl HampaBIEHHOCTH H
OTHOCUTEJIBHBIM YPOBEHb OOKOBBIX JierecTKoB. KoadhuiMeHT HampaBiIeHHOTO
nevictBuss anteHHsl (KHJ[). KHJ[ snemeHTapHOrO 3JIeKTpUYECKOro BHOparopa.
Koadduument mnonesnoro neiictBus (KII) u koddpdunument ycunenus (KVY)
aHTeHHbl. OmnpelieieHne HANpsKEHHOCTU MOoJs 1o 3agaHHoMy KY aHTEeHHBI U
MOJIBOAMMON K HEW MOIIHOCTHU. [lOJISIpHU3alIMOHHBIN SJUIUIIC U €r0 IMapameTphl.
DnunTryeckasi, Kpyropasi U JMHEWHAs MOJSPU3ALMS MOJI U3JIyYEHUsS aHTCHHBI.
BxomgHnoe comporuBieHHE aHTeHHBI. Pabodas moiioca 4acToT. Y3KOIOJIOCHBIE,
HIMPOKOIOJIOCHBIE M YACTOTHO-HE3aBUCHUMbIE aHTCHHBI. [IpeenbHas MOIHOCTD.

3/o0: . OnpeneneHue HAMPSHKEHHOCTH TOJS 10 3agaHHOMY KY aHTeHHBI U
MOJIBOAMMON K HEW MOIIHOCTHU. [lOJISIpU3allMOHHBIN JJUIMIIC U €r0 MapameTphl.

BHJIHHTI/I‘IGCKaH, KpyroBasa u JINHEHHAs noJiapu3anuAa 1oJisl U3JIYUCHHS aHTCHHBI.
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BXO,Z[HOG COIIPOTHUBJICHUC AHTCHHBI. PaGouas momoca dJacToT. YSKOHOJIOCHBIC,

MU POKOITIOJIOCHBIC 1 YaCTOTHO-HC3aABUCUMBIC AHTCHHEI. HpCI[CJII)HaSI MOIIHOCTB.

Tema 1.3. Teopust npueMHBIX aHTeHH (1/0,5 yac)

@u3znyeckre OCHOBBI Iporecca npuéma. lIpuHIMI B3aMMHOCTH JUIs
aHanu3a MPUEMHBIX AHTEHH. YCIIOBUSA BBIACICHHUS MAaKCUMaJIbHOW MOIIHOCTH B
Harpy3ke NpuéMHON aHTeHHbl. OCHOBHBIE BJIEKTPUUECKUE MapaMETPbl MPUEMHBIX
anTeHH. D((PeKTUBHAS IUIOMIA/1b. DKBUBAJICHTHAS CXEMa, IITyMOBas TeMIlepaTypa.

3/0:  OCHOBHBIE DJICKTPUUECKHE TapamMeTpbl TNPUEMHBIX  aHTEHH.

D¢ dexTuBHAs MUIOMIAb. DKBUBAJICHTHAS CXeMa, IITyMOBasl TeMIepaTypa.
Tema 1.4. CummMeTpuuHbIi BUOpaTop (2/0,5 yac)

CHUMMETpHUYHBIM 3JEKTpUUECKUN BHOpATOp: HAaNpaBiCHHbIE CBOWCTBA,
MOITHOCTb U CONPOTHUBIICHUE U3IIyYEHUS, BXOJHOE CONPOTUBJIEHUE. Pe3oHaHCHas
JUIMHa BHOpaTopa, ee 3aBUCHMOCTh OT pa3MepoB nomnepeunoro cedenus. KHJ u
NeicTByromas JIMHa aHTeHHbl. CUMMETpUYHBIE 1eieBble BUOpaTopsl. [IpuHImn
neorictBenHoctu.  JH, KHJI, BxogHas mpoBOOAMMOCTh (BHYTPEHHSISI) U

MIPOBOJIMMOCTH U3TyUeHUs (BHEIIHSASA) IIEJIEBOTO BUOpATOpA.

3/0: CummeTpuuHble IeneBble BHOpaTopbl. IIpuHIMI JBONCTBEHHOCTH.
JH, KH/I, BxoaHas mpoBOAMMOCTb (BHYTPEHHsIS1) U MPOBOJUMOCTH H3IYyUEHUS

(BHEIIHSIS) 1IeTIeBOro BUOpaTopa.
Pasnen 2. Teopus aHTEHHBIX peIIéTOK (8/1,5 yac)

Tema 2.1. Autennsie pemietku (AP) (5/0,5 gac)

JluneitHpie aHTEHHBIE PEMIETKH. MHOXKUTEIh CUCTEMBI. Pexxumbl pabOThI
aHTEeHHBIX peméTok. CucTteMa M3 JIBYX CBsI3aHHBIX BUOpaTopoB. HampaBieHHbIE
cBoiictBa. [laccuBHble BuHOpaTophl. Pednexrop. dupexrop. Ympasnenue JIH
nyTeM u3MeHeHus (a3oBoro pacnpejeneHus. BrausHue HepaBHOMEPHOCTH

aMIUTUTYAHOTO pacrnpeaeneHuss u (a3oBbix Hckaxenui Ha JIH nuneilinont AP.
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BxoaHoe conportuBieHue usnyyvaromero snementa AP. HaBeneHnHnble n B3anMHbIE
conpoTtuBiicHus. Mznyuaemas momrHocte M KHJ[ nuneilnbix AP. Ilonstue o
JUHEWHOM HempepblBHOM wu3nydarene. Ilnockue AP. HeskBugucrantHbie
pELIETKH.

3/0: BnusHMe HEPaBHOMEPHOCTH AaMIUIUTYIHOTO pacCHpeleieHus |
dazoBeix uckaxxenuit Ha JIH swmneiinoit AP. BxomHoe comportuBieHue
u3inyyvaromero anemeHta AP. HaBenenHble W B3aMMHBIE CONPOTHUBIICHUS.
N3nyuyaemas wmommuocte u  KHJ[ nuneiinbix AP. ITloHsatne o JHMHEHHOM

HCIIPCPBIBHOM H3JIYIATCIIC. IInockue AP. HCBKBI/II[I/ICTaHTHLIG PCUICTKH.

Tema 2.2. CunTe3 aHTeHHBI 110 3a1anHoi hopme JIH (1/0,5 uac)

[Tonsitue o cuHTe3e aHTeHHBI. [IpUOIKEHHBIE METOJBI PEIICHMS 3ajia4y
cuaTe3a. CBepxHamNpaBJICHHBIC aHTCHHBI. [loydeHHWe ONTHMANIBHBIX JUarpaMM
HaIPaBJICHHOCTH.

3/0: CBepxHanpaBiieHHbIC aHTCHHBI. [loTyuyeHrne onTUMAaNIbHBIX JUarpaMM

HaIPaBJICHHOCTH.
Tema 2.3. Uznydyenne Bo30yXAEHHBIX TOBEPXHOCTEH (2/0,5 uac)

Nneanbuas U3JIyqaronast JI0CKas MOBEPXHOCTh (anmeptypa)
MPSMOYTOJIBHOTO W KPYTJIOTO pAacKphiBa. BimsHME 3akoHAa aMIUIUTYIHOTO H
dazoBoro pacmpeiesieHds TOJS HA HM3Iy4yalollde CBOWCTBA  amepTyphl.
Koadduument ucnonpizoanus nosepxHoctu (KUII).

3/0: BnusiHME 3aKOHA aMIUTMTYHOTO M (Pa30BOTO pacmpeeeHus Mo Ha
U3ITydaronme cBoicTBa aneptypbl. KoadduimeHT ucmoab30BaHusl MOBEPXHOCTH

(KUII).

Monyinb 4. Tunbl aHTEHHBIX YCTPOUCTB
Paznen 1. Bubpatopsbie u ieneBbie anTeHHbl YKB (7/2 uac)

Tema 1.1. IlpocTeie BuOpaTopHbie U 1ieneBbie anTeHHbl YKB (2/0,5 uac)
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Ocobennoctu anteHH YKB nuanazona. Bo3OyxaeHue CUMMETPHUYHBIX
BuOpaTopoB. CuMMeTpHpylolllue€  yCTpoicTBa. Pa3HOBUAHOCTH  MHPOCTHIX
BuOpaTopHbIX aHTeHH. [llneid-Budbparop ITucrompkopca. CriocoObl yBeTUYEHUS
pabouero auanazoHa BuUOpaTopHbIX aHTeHH. BubOparop Hanenenko. LllyHTOBOI
BuOpaTop AizenOepra. M3mydenwe BuOpaTopa, pacloJIOKCHHBIX BOJIU3U
UJCaNbHO TMPOBOJIICH TMOBEPXHOCTH (METOJ 3€pKAIbHBIX OTOOpaXKEeHUH).
HecumMmerpuunbiit  BuOpatop.  Anepuoawdeckuit  pediektop.  IlleneBbie
PE30HAHCHBIE AHTEHHBI.

3/0: Bubparop Hanenenko. lllynToBoit BuOpaTop Aiizenoepra. Mznyuenue
BUOpaTOpa, PaCcoOIOKEHHBIX BOJIM3U UCATBHO MPOBOISIIEH MOBEPXHOCTH (METO/T
3epKaJIbHBIX OTOOpakeHuil). Hecummerpuunblii BUOpaTop. AnNepUOANYECKUI

peduexrop. IlleneBbie pe3oHaHCHBIC AaHTCHHBI.

Tema 1.2. MHOTOBHOpATOPHBIE U MHOTOIIETICBbIC aHTEHHBI (2,5/0,5 uac)

Cundaznpie BHUOpaTOpHbIE aHTEHHBIE pemeTkn. CXembl MHUTaHUS.
MHoromeneBsle  BOJHOBOJIHBIE AHTEHHBbL. PE30HaHCHOE W HEPE30HAHCHOE
BO30YyXIeHue 1meneil. J{upexkropusie anTeHHbI. Jloronepuoanyeckrue BUOpaTOpHbIE
AHTCHHBI.

3/0: upexropHble aHTeHHBI. Jloroneproauueckue BUOPATOPHbIE AHTCHHBI.
Tema 1.3. AuTeHHBI Bpalnaroiieics nojsipusanuu (1,5/0,5 yac)

TypHukeTHblld u3ny4atenb. CnupaibHass aHTEHHA. Y CIOBUE WU3IIYYEHUS

BOJIHBI C KPYTOBOM NoJIsipu3anuel. Buabl ciupaabHbIX aHTEHH.
Tema 1.4. Bonpockl MuHHATIOpH3any anTeHH (1/ 0,5 yac)

CBepxMuHuaTiOpHble uHTerpupyembie anteHHbl (CHUA) — mnpuemHsble
AIIEKTPUYECKUE BHOPATOPBI MaJbIX Pa3MEpPOB C BKIIIOUEHHBIMU B HUX aKTHUBHBIMU

/1 mpudopamu (yCHIUTEISIMUA, CMECUTEISIMU U T.11.).
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AHTEHHBI B I€4aTHOM HUCIIOJIHEHUH. [IIMpOKOIIOI0CHBIE MUKPOIIOJIIOCKOBBIE
anteHHbpl (MIIA). AHTEHHble pEIIETKH B  IOJOCKOBOM  HCIIOJIHEHMH.
MUuKpONOI0CKOBBIE H3ydaTeld C Kpyropou mnosspusanued. Jlunennsie MIITA.
@DpaKTaJbHBIC AaHTECHHBI.

3/0: AHTEHHBIE PEUIETKH B MOJIOCKOBOM HMCIIOJHEHUH. MUKpPOTIOIOCKOBBIE
u3iydyatenau ¢ KpyroBo mnosspusanueii. Jluneitnoie MIIA. ®pakrtanbHbie

AHTCHHBI.
Paznen 2. AneptypHble aHTEeHHBI (6/1,5 uac)
Tema 2.1. PynopHsie anTeHHBI (2/0,5 vac)

AHTEHHa B BUJIE OTKPBITOTO KOHIIA BOJHOBOJA. PyropHble aHTeHHBI. Buibl
pynopHbIx aHTeHH. Pacnpenenenue amrummtyasl U (aspl MOJNS B PacKphIBE.
OnTtumaneHelil pynop. CoriacoBasue pyrnopa ¢ BOJIHOBOJIOM.

3/0: CorynacoBanue pynopa ¢ BOJHOBOJOM
Tema 2.2. 3epkanbHble aHTeHHBI (3/0,5 vac)

3epkanbHble aHTeHHbL. Metoa onpenenenus JIH no pacnpenenenuto noss
B M3JIyYaroued amepType U IO paclpelesieHHI0 IUIOTHOCTH TOKa Ha 3epKalle.
TpeboBanus k JIH oOmyuartens. 3aTeHeHHE pacKpbiBa 3epKayia o0JydaTesem,
peakiusi 3epkajia Ha oOnydatenb. [lapabonnueckue aHTEHHBI C BBIHECEHHBIM
oOnyuarenem. PynopHo-mapabonuyeckas aHTeHHA. JloMyckM Ha HM3rOTOBJIEHHUE
3epKaJIbHBIX aHTeHH. MeToasl pacuera. J[Byx3epkanbHble aHTEeHHBI. OOiydarenu
3epKaJIbHBIX ~AaHTEHH: BHOpPATOpPHbBIE, BOJHOBOJHBIE, PpPYHNOPHbBIC, IIECJIEBBIC
BOJTHOBOJIHBIC, CIHUpalibHbIE. AHTEHHA — MapaOOJUYCCKUN MUIUHIP. YTOJIKOBAs
aHTeHHA. JIMH30BbIC AHTEHHBI.

3/0: JIByx3epkaibHble aHTEHHbI. OOdy4yaTenu 3epKalbHBIX AHTEHH:
BUOpaTOpHBIC, BOJIHOBOIHBIC, PYMOPHBIC, IIEJIEBbIE BOJHOBOJHBIC, CIUPAIbHBIC.

AHTEeHHA — Hapa6OJII/I‘IeCKI/Iﬁ MUJIMHADP. YronkoBas aHTeHHA. JIMH30BbIE AaHTCHHHI.

Tema 2.3. AHTCHHBI IOBEPXHOCTHBIX BOJIH (1/0,5 uac)
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I[I/IBHCKTPI/I‘IEDCKI/IG CTCPKHCBLIC AHTCHHBI. IInockue AHTCHHBbI
IMOBCPXHOCTHBIX BOJIH.

3/0: [1n0ckue aHTEHHBI TOBEPXHOCTHBIX BOJH.
Paznen 3. CkaHupyoOIIKMe aHTCHHBIC PEMICTKH (2/1 yac)

Tema 3.1. OcobGenHoctu pabOTHl (a3UPOBAHHBIX AHTEHHBIX PEIIETOK

(DAP) (1/0,5 uac)

Ha3znauenme wu wmeronsl ckanupoBanusa. Hckaxenwme JIH npum
ckaHupoBaHuu. TpeboBanuss k mary ®AP. B3aumHOe BIHMSHHE 3JIEMEHTOB
pemetku. TpeboBaHus, IpeabsIBIsieMble K u3mydaTeno OAP.

3/0: BzaumHOe  BAMSHHE ~ JJEMEHTOB  pemieTku.  TpeboBaHus,

npeabsaBisieMble K u3nmydarento GAP.
Tema 3.2. Bo3oyxaenne ®AP (1/0,5 gac)

Cxewmbl Bo30yxieHus AP ¢unepHOro u onTHuecKoro Tuna. AHaJIOroBbIi
U JTUCKPETHO-KOMMYTAlMOHHBIM cIIOCOObI (azupoBaHusi. AHTEHHbIE PEUIETKU U3
akTUBHBIX u3nydarenei. [lonstue 06 AP c oOpabGoTkoit curHana, mpuMeHEHUE
OBM B AP.

3/0: AHTEHHBIC pENIeTKH W3 aKTUBHBIX u3nmyudareneil. [lonsitue 06 AP c

o0paboTkoii curHana, npumeHenue 9BM B AP.

Paznen 4. AmHTeHHBIE YyCTpoWicTBa ISl CBSI3U, TEJIECBUICHUS U
panroBeIIanus 6/1,5 yac)
Tema 4.1. AHTeHHBI AJi TeneBUIeHUA, paauopeneinsix auauil (PPJI) u

KOCMHYECKOW paanuocBsiu (2/0,5 gac)

AHTEHHBI nepcaarommnx TCICBU3MOHHBIX LCHTPOB. HpI/IeMHI)Ie

TEJICBU3HUOHHBIC aHTEHHBI. AHTCHHBI AJIs1 KOJNICKTUBHOI'O ITpUEMa.
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Oco0eHHOCTH 3€pKajbHBIX AHTEHH, MPUMEHSEMbIX Ha MAaruCTpaibHBIX
PPJI npssmori Bummmoctu. llepuckonuueckue aHTEHHbIE cUCTEMBI. [laccuBHBIE
perpancasaTopst 11 PPJL

OcHoBHbIE TpeOOBaHUSA K AHTEHHBIM YCTPONCTBAM CHCTEM CIYTHHUKOBOW
cBs3u (CCC). Antennsl 3eMHbIX CCC u 60optoBbie anteHHbl CCC.

3/0: Tlepuckonmyeckue aHTEHHBIE CHUCTEMBI. [lacCMBHBIC PETPAHCISATOPHI
st PPJI. OcHoBHBIE TpeOOBaHMS K aHTEHHBIM YCTPOMCTBAM CUCTEM CITyTHUKOBOM

cBs3u (CCC). Antennsl 3eMHbIX CCC u 60ptoBbie anteHHbl CCC.

Tema 4.2. AHTEHHBI IEKaMETPOBOTO (KOPOTKOBOJIIHOBOTO) JAuana3oHa (2/0,5

yac)

Oco00EHHOCTH KOPOTKOBOJIHOBBIX aHTEHH. BHIOOp aHTEHHBI B 3aBUCUMOCTH
OT JIJIMHBI JIMHUM CBSA3U. Y3KONOJOCHBIE U JHANa30HHbIE aHTeHHbl. CuH(pazHas
TOpU30HTAJbHAS [MANa30HHAas AaHTeHHAa. Tumbl pPeQIEKTOPOB: HACTPOECHHBIE,
aKTHUBHbBIC, JMAIla30HHbIE, anepuoanyeckue. Hampaienusie cBorcTBa, KHJI.
DnekTpudeckas mpouyHocTh. CoriacoBaHue C nurtaromed JmHueil. PomOuueckas
aHTeHHa. J/[BoliHas pomOuueckas aHTeHHa. AHTEHHa Oeryiei BOJHBL [IpuHIMN
JEUCTBUS, BEIOOD JIEMEHTA CBSI3U MEXKy BUOpaTOpamMu U COOMPATEIIbHOM JIMHUEH.
AHTEHHBI C pE3UCTOPHOM CBA3BIO. BepThKanbHasg HECUMMETPHUYHAS AHTEHHA
oeryrei BOJHBI.

Jloronepuoanyeckass ~ aHTeHHa.  [IpocTpaHCTBEHHBIE M IUIOCKHE
JIOTONEPUOAUYECKME aHTeHHbl. I3myudaromme cBoiictBa. CoryiacoBaHue ¢
nuTatome auHuei. CuHdasHbie PEIeTKA U3 JIOTONEPUOINIECKUX aHTEHH.

3/0: Jloronmepuoauyeckass aHTeHHa. [IpocTpaHCTBEHHBIE U IUIOCKHE
JIOTONEPUOANYECKME aHTeHHbl. M3nmywaromme cBoiictBa. CorjacoBaHue ¢

nuTatomei auHuel. CundasHple penieTKy U3 JOTONEePUOINYECKUX aHTEHH.

Tema 4.3. AHTEHHbI MUPHAMETPOBBIX (CBEPXJIMHHBIX), KHUIOMETPOBBIX

(IUTMHHBIX ) ¥ TEKTOMETPOBBIX (CpeaHMX ) BOJH (2/0,5 uac)
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Ocobennoctu anteHH. [IpoBonounsie T-, ['-00pa3Hble M 30HTUYHBIE
aHTEHHbI. MeTo/Ibl pacueTa OCHOBHBIX MapaMEeTPOB AHTEHH: PACIPENECIEHUs TOKaA,
CONPOTHUBIICHUS W3JIy4YECHUS, TONYCTUMOM MOIIHOCTH B AHTEHHE, BOJIHOBOTO
COMPOTHUBJICHUS, TIOJIOCHI MPOMYCKaHUsl. MeToIbl pacIiupeHus: MoJ0Chl pabounx
yactoT, yBenuueHus: KITJI. Cuctemsbl 3a3emMieHUA, TPOTUBOBECHI.

BemarenpHple aHTEHHbI T€KTOMETPOBBIX BOJIH. 3a3€MJICHHE, AHTEHHBI-
MayThl, AaHTEHHAa IIyHTOBOI'O TMHWTAaHUS, AHTEHHAa BEPXHEro  IUTaHUS.
AHTU(hEINHIOBbIE aHTEHHBI-MauThl. AHTeHHa  Aif3eHOepra C peryaupyeMbIM
pacnpenenenueM Toka (APPT). Aurenna APPT c nByMsi ToOuykamMH TNHTaHWUSL.
[THeBMaTHYECKUE aHTECHHBI-MAYTHI.

[IpueMHbIE  aHTEHHbl  KWJIOMETPOBBIX M  TI'€KTOMETPOBBIX  BOJH:
HECUMMETPUYHBIE BEPTUKAJIBHBIE, PAMOYHBIE, MAarHUTHbIE, TOHHMOMETPUYECKUE,
OJIHOIIPOBOJHBIE OErylIeil BOJIHBI.

3/0: BemareabHble aHTEHHBI TEKTOMETPOBBIX BOJIH. 3a3€MJICHUE, aHTEHHbBI-
MayThl, AHTEHHA IIyYHTOBOIO MWTAHWS, AHTEHHA BEPXHEr0  IUTAHUS.
AHTU(EIUHIOBbIE AHTEHHBI-MauTbl. AHTEHHa Aif3eHOepra ¢ peryampyemMbiM
pacnpenenenueM Toka (APPT). Antenna APPT ¢ nByms ToukamMu mNUTaHUA.
[THeBMaTHUECKUE aHTEHHBI-MAYTHI.

[IpueMHble  aHTEHHBI  KWJIOMETPOBBIX M  TEKTOMETPOBBIX  BOJIH:
HECUMMETPUYHBIE BEPTUKAJIBHBIEC, PAaMOYHbIE, MarHUTHbIE, TOHUOMETPUYECKHUE,

OJIHOIIPOBOJIHBIE OETrylIei BOJIHBI.

Paznen 5. Bompocbl snekrpoMarHutHoi coBmectuMoctd (OMC) wu
oOecrieueHus: HKOJIOTHIECKON 0€30MacHOCTH TPH MPOSKTUPOBAHUU aHTEHH (4/0,5

yac)

Brnusare G0KOBOTO M3ydeHUS] aHTEHHBI Ha KaueCTBO PAOOTHI CHUCTEMBI.
VYepennenne JIH. TpeOGoBaHue K BEJIMYMHE B3aUMHOW Pa3BA3KH (TIEPEXOHOTO
ocJ1abJieHust) OJIM3KO PACIIOIOKEHHBIX aHTEHH. Pa3Bsa3ka aHTEHH MO MOJISIPU3ALUU

SJICKTPOMArHuTHOI'O ITOJIA. MGTOI[BI CHM KEHHSI OOKOBOT'O N3JTy4YCHUA.
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3/0: Pa3Bsi3ka aHTEHH MO MMOJEIpU3alvU IJICKTPOMATrHUTHOTO IT10JIA. MeTOIIBI

CHIDKEHHS OOKOBOTO N3JIYUCHUA.

1. COJIEP)KAHUE ITPAKTUYECKOMN YACTH KYPCA
JIABOPATOPHBIE 3AHATUA

3ansTue 1. UcciiegoBaHue 3J1eMEHTOB U y3JI0B KOAKCHAIBHOI0 TPAKTA

(4/0 yac)
1. O3nakomiieHHe ¢ pabOTOW M KOHCTPYKIHMEH OTAEIbHBIX DJIEMEHTOB H
y3JI0B KOAKCHAJIBHOI'O TPAKTa.

2. Onpez[eﬂeHHe OTHOCHUTEJIbHOM BEJIMYMHBI IIOTCPb B KOaKCHUaJIbHOM JIMHUU

nepesa.

3. OcBoeHHe METOAMKN U3MEPEHUS JUIMHBI BOJTHBI, Kod(duimenta oerymein
BOJIHBI U ITOJTHOTO CONPOTHUBJIEHUS HAIPY3KHU C MTOMOILIBIO U3MEPUTEIBHOM

JIMHAW U KPYTOBOM JUArpamMMbl TIOJIHBIX COIPOTHUBIICHUM.

3ansaTue 2. UccienoBanue HEOAHOPOAHOCTEH B IPAMOYI0JIbHOM

BoJIHOBOe (6/0 uac)

1. DkcnepuMeHTalbHAas  MPOBEPKA  OCHOBHBIX  MOJIOKEHUH  TEOpUH

BOJIHOBOJIA.
2. Usmepenue MTOJIHBIX IIPOBOAUMOCTEN pa3IuYHOTO THUIIA
HEOJHOPOJHOCTEH.

3. CpaBHeHHE TaHHBIX DKCIIEPUMEHTA C PACUETHBIMHU.
3ansitue 3. UccinenoBanue reneparopa CBY Ha quone I'anna (4/0 yac)

1. O3HakomyieHHE C TPUHIUIOM JelcTBUA U ycTpoiictBoM CBY muomos
["anHa.

2. V3ydyeHue KOHCTPYKIIMH, XapakTepucTuk U napamerpoB CBY renepartopa
MaJion MOILIHOCTHU Ha apCEeHUIOTAJINEBOM JIM0JIe I'anHa

24



TPEXCAHTUMETPOBOTO  JMana3oHa, a Takke ammapatypel CBY,

UCIIOIb3YEMOM TIPH UCCIICIOBAHUH TBEPIOTEIBHBIX T€HEPATOPOB.
3ansitue 4. UccinenoBanue pynopHoii anteHunI (4/0 yac)

1. o3HaKOMJIEHHE C OCHOBHBIMU XapaKTEPUCTHUKAMU U NTapaMETPAMH AHTEHH
CBUY, ocBoeHME METOIOB U3MEPEHHS AUArpaMM HAIIPaBIECHHOCTH U
ko3 uIeHTa HampaBIEHHOTO JEHCTBUS PYIIOPHOW aHTEHHBI,

CPaBHEHME M aHAJMU3 JaHHBIX pacdy€Ta U SKCIIEPUMEHTA.
IHPAKTUYECKMUE 3AHATUA
3ansrue 1. [IpsiMoyroJibHbIE MeTATHYECKHE BOJTHOBOABI (4/2 yac)

1.0npenenenre KapTUHBI 3JIEKTPOMArHUTHOTO IOJIA B  IMPSMOYTOJBHBIX
BOJIHOBOZAX JUIS Pa3JIMYHBIX TUIIOB BOJIH.
2.HaxoxaeHne nmapamMeTpoB MPsSIMOYTOJIBHBIX METAJUTMUECKUX BOTHOBOIOB.
3.0mnpeneneHue HanpaBiICHUs U BEIMUMHY TOKOB Ha CTEHKaX MPSIMOYTOIbHbBIX
BOJIHOBOJIOB.
3ansaTue 2. Pacyér JHepreTuyeCcKuX XapaKTepPUCTUK MPAMOYT0JIbHBIX

BOJIHOBOAOB (4/2 yac)

1. Be100op cTaHAApTHOTO NPSIMOYTOJBHOIO METAJUIMYECKOTO BOJHOBO/IA.
2. AHalli3 OCHOBHBIX XapaKTEPUCTHUK MPSIMOYTOJILHOTO BOJIHOBOJIA Ha BOJIHE
HlO-

3ansTue 3. Kpyribie MmeTasinyeckue BoTHOBOBI (2/1 yac)

1. Onpenenenue  KapTUHBI ~ 3JEKTPOMArHUTHOTO  TOJIE B KPYIJBIX
METAIUIMYECKUX BOJIHOBOAAX I PA3JIMYHBIX THUIIOB BOH.

2.HaxoxaeHue napameTpoB KpyIJbIX METAIIMUECKUX BOJIHOBOJIOB.

3.0npeneneHue HampaBi€HUS] W BEJIUYMHY TOKOB HA CTEHKaX KPYIJIbIX
BOJIHOBOJIOB.

3ansatue 4. Koakcuajibubie Bo1HOBOABI (3/1,5 yac)
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1.0npenenenre KapTUHBI JJEKTPOMAarHUTHOTO IO B KOAKCHAJIBHBIX
BOJIHOBOJIaX ISl pa3JIMYHbBIX TUIIOB BOH.

2.HaxoxaeHne napaMeTpoB KOAaKCHAIbHBIX BOJIHOBOJIOB.

3.0mnpeneneHue HanpaBiICHUS U BEJIUYMHY TOKOB Ha CTEHKAX KOAKCHAJIbHBIX
BOJIHOBOJIOB.

3ansTue 5. [TonockoBble TuHuM nepexayn (3/ 1,54ac)

1. AHanu3 ITOJIOCKOBBIX BOJIHOAOB.

2. CUHTE3 IOJO0CKOBBIX BOJIHOOOB.

3ansiTue 6. PeskumMbl BOJIH B TUHUAX nepenayu (5/2,5 vac)

1. OHpCI[CHeHI/Ie PCXKHMa BOJIH B JIMHUAX IICPCaay.

2. PacuéT xapaKTepHUCTHK JIMHUH Iepeaad B Pa3IuUHbIX PEXKHUMAaxX BOJIH.
3ansitue 7. Corsacyromue ycrpoiicta (3/1,5 yac)

1. Pacu€t 4eTBepTHBOJIHOBBIX TPaHCPOPMATOPOB.

2. Pacuér nuretioBrix TpaHCHOPMATOPOB.
3ansarue 8. Pacuér xoabueBoro mocra (3/1,5 yac)

Br10op MaTepuania mpoBOJIHUKOB U MTOIOKKH TTOJIOCKOBOTO KOJIBIIEBOTO
MOCTA.

CunTe3 IUIeY MOJIOCKOBOI'O MOCTA.

PacuéT nmapamMeTpoB ¥ reOMETPUYECKUX Pa3MEPOB MOJIOCKOBOTO KOJIBIIEBOTO

MOCTaA.

3ansTue 9. Pacuér kBagparypHoro mocra (3/1,5 yac)

Br160op MaTepuaia mpoBOTHUKOB M MOJJIOKKH IMTOJIOCKOBOTO KBaJIpaTypHOTO
MOCTa.

CuHTe3 11eY KBaJpaTypHOIro MOCTA.

Pacuér mapameTpoB ¥ reOMETPUUYECKUX PA3MEPOB MOJTOCKOBOTO

KBaJpaTypHOI0 MOCTA.
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3ansTue 10. Pacyér MHOroKaHAJIBLHOTO JAeIuTeIs MoIHocTH (3/1,5 yac)

1. BriOop MaTepuasna MpOBOJHUKOB U MOJIOKKHU MOJIOCKOBOTO
MHOTOKaHAJIBHOTO JEIUTEISI MOITHOCTH.

2. CuHTe3 114 M0JIOCKOBOTO MHOTOKAHAJIBHOTO JEIUTENS MOLTHOCTH.

3. Pacuér mapameTpoB U reOMETPUYECKUX Pa3MEpPOB IOJIOCKOBOTO

MHOTOKAHAJIBHOI'O JIE€IUTEIIS MOIIHOCTH.
3anstue 11. Pe3onaTopsi (3/1,5 yac)

1.0Omnpenenenrie KapTUHBI AJIEKTPOMATHUTHOTO TIOJIE B BOJIHOBOJHBIX
pEe30HATOpAX JIUIS Pa3IUIHBIX THIIOB BOH.

2.HaxoxneHue nmapaMeTpoB pe30HATOPOB.

3.0npenencHue HampaBlICHUs] U BEJIMYMHY TOKOB HA CTEHKaX BOJIHOBOIHBIX
METaJUTMYECKUX PE30HATOPOB.

3ansaTue 12. ®uiabTpsl (5/1,5 yac)

1.Bri00op skBUBaneHTHOM cxeMbl puiabTpoB CBY.

2.Pacuér mapametpoB ¢punsTpoB CBU.
3ansTue 13. CumMerpuuHbIid BUOpaTop (3/1,5 vac)

1.0npenenennie BETUYUHBI JIEKTPOMAarHUTHOTO TIOJIS, CO3/1aBa€MOT0
BUOpaTOpPOM.

2.Pacuért pa3zmMepoB BUOPATOPOB U X NApaMETPOB.
3ansitue 14. AnTeHHble pemérku (5/2,5 vac)

1.0Onpenenenrie BEMUMHBI 3JIEKTPOMArHUTHOTO T10JIsI, CO3/1aBAEMOT0
AHTEHHOM PELIETKOM.

2.Pacu€T pa3zMepoB aHTEHHOM PEIIETKU U €€ MapaMeTpOB.

3ansaTue 15. CuHTE3 aHTEHH 10 3aJaHHOU (pOpMe AMATPAMMBI

HanpasJieHHocTH (3/1,5 yac)
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1.Cunres Jlonbd-ueObIeBCKON aHTEHHON PEIIETKH.

2.Pacuér mapameTpoB J{onb(-ueObIIIeBCKO AHTEHHOM PEIIETKH.
3ansitue 16. Buoparopusbie u mesieBble anTenHbl YKB (3/1,5 vac)

1. Onpenenenue napameTpoB BUOpaTOpHbIX aHTeHH Y KB.
2. Pacuér ciupajabHbIX aHTEHH.

3. OmpeneneHue mapaMeTPOB IIEJIEBHIX AHTCHH.
3ansaTue 17. Pacyér BOJHOBOIHOIT MHOTOIIEeBOi aHTeHHbI (3/1,5 yac)

1. Onpexenenve napaMeTpoB U FTEOMETPUUECKUX PA3MEPOB MHOTOILIETIEBOM
aQHTECHHBI.

2. Pacuér quarpaMMbl HalIPaBJICHHOCTH MHOTOIICICBOM aHTEHHBI.
3ansitue 18. U3aydeHune Bo30y:K1EHHBIX MoBepxHOcTei (3/1,5 yac)

1. Pacuér pazmepoB BO30YyX AEHHON MOBEPXHOCTH IO 33JJaHHOI BEIMYNUHE
Kod(ppuimeHTa HaPaBICHHOTO JICHCTBUSI.

2. OnpeneneHue HAPaBIEHHBIX CBOMCTB BO30YKIEHHBIX TTOBEPXHOCTEH.
3anstue 19. Pacuér onTumanbHoro pynopa (3/1,5 vac)

1. Pacuér pa3mMepoB ONTUMAIBLHOTO PYyNopa Mo 3aJaHHON BETUYMHE
Kod(pumeHTa HapaBISHHOTO ICHCTBHUS.

2. OnpeneneHne HaPaBIEHHBIX CBOMCTB PYIIOPHOI aHTEHHBI.

3ansarue 20. AneprypHbie aHTeHHbl Y KB. AHTEHHBI IOBEPXHOCTHBIX

BoJIH (5/2,5 yac)

1. OmnpeneneHue mapaMeTpoOB U HAIPABIECHHBIX CBOMCTB 3€pPKaJbHBIX AaHTEHH.
2. Ompenenennie mapaMeTpoB M HAPABJICHHBIX CBOMCTB aHTCHH

IMOBCPXHOCTHBIX BOJIH.
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3ansitue 21. AHTEHHBI IeKAMETPOBBIX (KOPOTKHUX), MUPHUAMETPOBBIX
(CBepXVIMHHBIX), KWJIOMETPOBbIX (JINIMHHBIX) 1 TEKTOMETPOBBIX (CPeIHMX)

BoJIH (3/1,54ac)

1. Onpenenenre napaMeTpoOB U HAINIPaBICHHBIX CBOMCTB aHTEHH J€KaMETPOBBIX
BOJIH.

2. Ompenenenue mapaMeTpoB U HAPaBICHHBIX CBOMCTB aHTEHH
MUPHUAMETPOBBIX (CBEPXJIMHHBIX ), KWIOMETPOBBIX (JIJTUHHBIX) U

TeKTOMETPOBBIX (CPEAHUX) BOJIH.

1. YYEBHO-METO/INYECKOE OBECIIEYEHHE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCSI

VY4eOHO-METOINYECKOE oOecrieueHue CaMOCTOSITEJIbHON paboThI
oOyuaromuxcs 1o aucuuiuinHe «Ha3BaHue JUCHMIUIMHBIY TNPEACTABICHO B
[Tpunoxxenun 1 u BKItOyaeT B ceOsi:

IUIaH-Tpa(UK BBIMOJIHEHUS CAMOCTOSITENIbHON paboThI MO0 AUCLUUILIIMHE, B TOM
Yuclie IPUMEPHbIE HOPMBI BPEMEHH Ha BBITIOJTHEHHE 110 KaXI0MY 33JJaHUIO;

XapaKTepUCTUKa 3aJaHul JJIi CAaMOCTOSTENIbHOW padOThl OOYy4YarOIIUXCs U
METOUYECKIE PEKOMEH/IAINHY IO UX BBITTOJIHEHUIO;

TpeOOBaHUS K  MPEACTAaBICHUI0O W OQOPMIICHHIO  PE3yJIbTAaTOB
CaMOCTOATENbHON pabOThI;

KPUTEPUU OLIEHKH BBIIIOJIHEHUSI CAMOCTOSITEIbHOU PabOThlI.

IV. KOHTPOJIb JOCTUXXEHUS HEJEA KYPCA

Ne | Kontponupyemsbie pazaenst / Koppb! u 3Tamnst OneHouHbIE CpeACTBa
/T TE€MbI TUCIUTIIIUHBI hopmupoBaHus TEeKYIIUH MIPOMEXKYTOUHAS
KOMITETEHIIUH KOHTPOJIb aTTecTanus
3HAET Huckyccus [Toptdomnuo (ITP
(YO -4) —8)
JIab
ymeet ooP | Toprgommo (ITP
1 HamnpagnsiemMbie BOJTHBI IK-3 g) -8)
BJIAJIEET Kypcosas
IT 1P
pabora (ITP — gl)) Toino (
5)
IT ITP
2 @uaepHbIe TPAKTHI I1K-18 SHact f[;IgKE]ZC)M B g)T(bonno (
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yMeeT JlaGoparopHas
I1 I1p
pabora I1P — (8)I))T¢)OHHO (
6)
BIIaJICET KypcoBas
IT 1P
pabora (ITP — gmbonno (
5)
3HaeT Huckyccus [Toptdomnuo (ITP
(YO -4) -8)
ymeet Hj:gfaaTnoﬁ i [Toptdomuo (ITP
TK-3 P ~8)
6)
BJIaJICeT KypcoBas
I1 1P
pabora (IIP — | = gl)qu)OHHO (
5
3 OCHOBBI TEOpHUU aHTCHH )
3HaeT Huckyccus [Moptdomnmo (ITP
(YO -4) -8)
ymeet Hj:;faagolf i [Moprdomuo (ITP
TIK-18 P —8)
6)
BJIJICET KypcoBas
I1 1P
pabora (IIP — | = g;mbonno (
5)

V. CIIUCOK YYEBHOH JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEHEHHUE JUCIHUIITIMHbI

OcHoBHas JMTEparypa
1. BU-a5ekTpoHUMKa B CUCTEMax paJvoJIOKallud W CBs3M. TexHuueckas
sHnukonenus. B 2-x kaurax. Kuaura 1 [Dnexrponnsiii pecypc] / benoye A.U.,
Mepnanos M. K., HIesegor C.B. - M. : Texnochepa, 2016. -
http://www.studentlibrary.ru/book/ISBN9785948364445.html

2. [Tonumatkun B.E. AwnTtenHo-QuaepHbie yCTpONCTBA CHUCTEM CBS3U
[DnexTponnsiii pecypc] : yueoHoe nmocodue / B.E. [Tonnmartkun, A.A. HnuiaeBoi.
— DIIeKTpOH. TeKCTOBbIC NaHHble. — Kammaunarpan: bantuiickuit genepaabHbIil
yHuBepcuteT uMm. Mmmanywmia Kanra, 2010. — 122 ¢. — 978-5-9971-0100-8. —
Pexum moctyna: http://www.iprbookshop.ru/23761.html

3. llInmunesoit A.A. Teopusi aHTEHHO-(DUIEPHBIX YCTPOIMCTB CHUCTEM CBSI3U
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http://www.studentlibrary.ru/book/ISBN9785948364445.html
http://www.iprbookshop.ru/23761.html

[DnexTpoHHBIN pecypc] : yuebHoe mocodue / A.A. Inunesoit, B.E. [lonumaTku.
— DIIeKTpOH. TeKCTOBbIe NaHHble. — Kamununrpaa: bantuiickuit ¢penepanbHbIil
yauBepcuteT uM. Ummanyuna Kanra, 2011. — 114 ¢. — 978-5-9971-0191-6. —
Pexxum moctyna: http://www.iprbookshop.ru/23936.html

JlonmostHUTEILHAS JIUTEpPATYypa
1. AHTeHHO-QuAEpHBIE YCTPOHCTBA : YUYEOHHK [UJISI SJICKTPOTEXHUYECKUX

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

(10 3k3.) http://lib.dvfu.ru:8080/lib/item?id=chamo:675488&theme=FEFU

2. Autennsl u yctpoiictBa CBY : wmerommueckas paspabotka /
JlanpHEBOCTOUYHBIN TOCYAapCTBEHHBIM TEXHUYECKHM yHuUBepcuteT ; [cocT. . T.
VYkomoBa] - BmaguBoctok : [M3a-Bo J{aIbHEBOCTOYHOTO TEXHHUYECKOTO
YHUBEPCHUTETA], 2002 r., 59 C. (10 9K3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:403438&theme=FEFU

VI. METOJIMYECKHUE YKA3AHUS 11O OCBOEHMIO
T CTUTIIAHBI

Jns u3ydeHHs] AUCHUIUIMHBI «AHTEHHO-(PUACPHBIC YCTPONCTBA CHUCTEM
PaaMoCBA3M» 00YJArOIIEMYCsI TIPE/IIaratoTCs JICKIIMOHHBIC, TPAKTUUCCKHUE 3aHATHS
U J1a0opaToOpHBI MpPakTUKyM. OOs3aTEIBHBIM JJICMEHTOM SIBJISIETCS TaKKe
camocrositenbHas padora. M3 360 o6mmx yueOHbIX yacoB 198 4acoB oTBOAUTCS Ha
CaMOCTOATENIbHYI0 Pa0OTy CTyJIEHTa, B TOM 4Hcle 54 dYaca Ha TMOJATOTOBKY K
sKk3ameHy. B pamkax 4acoB, BBIJEICHHBIX HA CAMOCTOSTEIBbHYIO Pa0doTy, CTYJIEHT
JIOJDKEH TIPOM3BOJUTH TMOATOTOBKY K PEUTHHTOBBIM M 3a4€THBIM MPOBEpPKaM, a
TaKK€ H3ydaThb TEMbI, OTBEJCHHBIC IMpErojaBaTeJIeM Ha CaMOCTOSTEIBHOE
uzydenue. [loMumMoO  pa3muUYHBIX  METOMWYECKMX  yKa3aHWUM ©  CIIHCKa
PEKOMEHTyeMOM JIUTepaTypbl 00yUYaIOIIHUICS JOJKEH 00CYKIaTh BOSHUKAIOIINEC Y
HEro BOIPOCH! HA KOHCYJbTAIIUSIX, HA3HAYAEMbIX MPEIOaBaATEIICM.

JIuciuminHy peKOMEHIyeTCsl M3y4arTh MO IIaHy 3aHATHNA. OO0ydarommmiics

AOJDKCH CBOCBPCMCHHO BBIIIOJHATH 3aJaHKsl, BbIJAHHBIC Ha M[MPAaKTHYCCKUX
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3aHATUAX, TEKyILUE JabopaTopHble paOdOThl M 3allMLIATh WX BO BPEMs 3aHATUN
WIHM Ha KOHCYJIbTALIHH.

[Ipy MOAroTOBKE K JIEKIUSAM OOYyYarOUIMICS W3y4aeT IUIaH JIEKIMOHHOIO
MaTepuasna, pEKOMEHI0BaHHYIO U JOTIOJHUTEIbHYIO JTUTEPATYPY.

Kaxnas maGopatopHasi paboTa paccurTaHa Ha HECKOJBKO ayJUTOPHBIX
gacoB. [lockonbKy BhIMOTHEHHE T1a00paTOPHBIX PadOT OMUPAETCS HA JIEKIIMOHHBIN
MaTepuan, B Kypce BbIOpaHO HEPAaBHOMEPHOE pacIpeeseHue J1abopaTOPHBIX
paboT 1o perTHHroBbIM OJ0KaM. B mepBoM peHTHHTOBOM OJIOKE CTYACHT JOKEH
MOATOTOBUTH 2 JTabopaTopHbie paboThl, BO BTOpoM — 1 u B TpetbeMm — 1. Takum
00pa3oM, CTYJEHT JI0JIKEH CJIaTh COOTBETCTBEHHO:

® K KOHILy [1I€pBOr0 peUTHUHroBOro 0110ka 1 u 2 mabopaTopHble paboThI;

® K KOHIIYy BTOPOTO PEUTHHIOBOrO 0J10Ka 3 1ab0paTopHyIO padboTy.

® K KOHILYy TPETHEr0 PEUTHHIOBOTO 0JI0Ka 4 J1a00paTOpHYIO padoTy.

JUia kaxaon J1abopaTOpHOW pabOThI NMPUBEAECHBI KOHTPOJIbHBIE BOIPOCHI.
DTH BONMPOCHI MPETHAZHAYEHBI AJI1 CAMOCTOSATEIBLHOTO OIIEHUBAHUS 00y4YaroIINXCs
10 pe3yJbTaTaM BbINOJIHEHUs pa®oT. i MOArOTOBKU K MPAKTUYECKUM 3aHITUAM
U J1abopaTopHbIM paboTam TpedyeTcs U3y4YeHHE JIEKIMOHHOIO0 MaTepuana,
YBEPEHHOE 3HAHUE OTBETOB HA KOHTPOJBbHBIE BOIPOCHI JJIsl 3aKpEIICHUS
maTepuaina. [l BbIMONHEHHS 1a00paTOPHBIX padOT M MOATOTOBKH HUX K claye
BO3MOXKHO  MCIOJIb30BaTh B  KayeCTBE  BCIOMOIATENbHOW  JIUTEPATYpPHI
METOJMYECKHE YKa3aHUsI 110 BBIOJIHEHUIO Ja00paTOPHBIX padoT.

K sx3ameny oOyuaromuiicsi JOMKEH OTYUTAThCS 10 BCEM NMPAKTUYECKUM U
71a00paTOPHBIM 3aHATUSAM. TeMBbI, pACCMOTPEHHBIC Ha JICKIIMOHHBIX 3aHATHUAX, HO
HE OTPaXEHHBIC B JIAOOPATOPHBIX pabOTaX 3aKPETUISIIOTCS 00YJarONUMCs BO BpeMs
CaMOCTOSATENbHON pabOTHI.

[Ipu moAroToBKE K K3aMEHY HEOOXOIHMMO MOBTOPHUTH Y4E€OHBIM MaTepuall,
UCIOJIB3YS] KOHCIEKT JIEKIUH, OCHOBHYIO M JIONOJHUTENbHYIO JHUTEpaTypy, Ipu
HEOOXOJMMOCTH TOCEIIAaTh KOHCYJIbTAMU. OK3aMEH MPOCTABISETCA IO

pe3yapTaTaM peuTHHTA.
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VII. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

JTUCHUATIIMHBI

HanMenoBanne 000pyI0BaHHBIX yIeOHBIX KAOMHETOB, OOBEKTOB IS
MIPOBEICHUS PAKTUYCSCKUX 3aHATHUH C ITEPEYHEM OCHOBHOTO
00opyIOBaHUS

Anpec (MECTOITOJIOKEHHE) YICOHBIX
KaOMHETOB, 00BEKTOB IS
MPOBEACHHUS MPAKTHYECKUX
3aHATHH, 00BEKTOB (hHU3UICCKOI
KyJBTYpPBI U criopTa (C yKa3zaHueM
HOMepa OMELICHH)

JlaGopaTopus mupoBOH IICKTPOHUKH M CXEMOTEXHUKH KadeIphl
DIIEKTPOHUKH U CPENCTB CBsI3u MmxkeHepHoi mkoisl E 729:
MonoOnox ~ Lenovo  C306G-i34164G500UDK (1 ),
Axyctuueckas cucrema Extron SI 3CT LP (3 mT), Bpe3Hoi
uarepdeiic TLS TAM 201 Standart 1, mokymeHt-
kamepaAvervision CP355AF, XKK-nanens 47 LG M4716CCBA,
MatpuuHblii KoMMmyTaTop Extron DXP 44 DVI PRO, mukpodonHnas
nemmMvHas — pamdocuctema  Sennheiser  EW 122 G3,
MyJbTEMeUiHBIN  TipoexTop Mitsubishi EW330U, pacrupenue
uisi  KoHTpoyuiepa ynpasienus Extron IPL T CR48, ceresas
Buzmeokamepa Multipix MP-HD718, croiika Metamindeckas s
KK-mucmnes;, ycunurtens MomrHocta Extron XPA  2001-100V,
ycuwnutenb-pacnpenenurens DVI curnama Extron DVI DAZ2,
uudpoBoit  aymuomnpoueccop Extron DMP 44 LC, »skpan
npoekiorneiii ScreenLine Trim White Ice

Jlaboparopusi antenHo-¢puaepubix u CBU ycrpoiictB kadenpsl
ODIEKTPOHUKH U CPENICTB CBA3M MHXKEHEPHOH Kokl E 729a:
I'eneparopbl BbICOKOYACTOTHBIX curHanoB [4-78; 1'4-109 B/U-
09668-KPM; TI'enepatop BY curnama TI'K4-19A; bBiok
m3mepurensueit  (0,11-12,05 I'Tu) +  rerepomun  +
npeoOpaszoBarenp vactorel (8,15-12,05 I'Tm); remeparop CBU-
Juanasona 431

r. Bnagusoctok, o. Pycckuid, 1.
Asikc 1.10, kopnyc E, ayn. E 729,
E 729a

B nensax obecrnieueHus: crieUaibHbIX YCIOBUNA 00yUYEHUS] MHBAIUAOB U JIUIL C

OTrpaHUYEHHBIMU BO3MOXHOCTSIMU 370poBbs B JIBDY Bce 3maHust 000py10BaHbI

nma"naycamu, J'II/I(l)TaMI/I, INOABCMHUKAMH, CICHUAIM3UPOBAHHBIMHU  MCCTAMMU,

OCHAIlICHHBIMH TYaJICTHBIMHU KOMHaTaMH, TaOIMYKaMH HH(bOpMaHHOHHO-

HABUTAIMOHHOM IMOJIEPKKH.
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§

MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUNCKOU
OEJIEPAIINN
®denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEKICHUE
BBICHIETO MPOodecCuoHaILHOTr0 00pa3oBaHus
«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»

(ABDY)

NHKEHEPHAS HIKOJIA IB®Y

YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJBHOM
PABOTBI OBYUYAIOHINXCA
10 AMCHUIINHE KAHTEHHO-(pUAECPHBIE YCTPOUCTBA CUCTEM PAJIUOCBA3ID)
Hanpaaenue noaroroBku 11.03.02 UnpoxkoMMyHUKAIHOHHbIE TEXHOJIOTHHI
U CHCTEMBI CBS3H
®opmMa NMOArOTOBKH OYHASI/3204HAS

BiaaauBocTok
2015
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ILinan-rpaduk BoINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 JUCHUIJINHE

Ne Jara/cpokn Bun camocrositenbHoit | Ilpumepubie | @opMa KOHTPOJIs
n/n BbIINOJIHEHUSA padoThI HOPMBbI
BPEMEHU HA
BBIINNOJIHCHHC
1. B teuenun 3akperuieHue 6/20 [IpoBepka
ceMecTpa JICKITMOHHOTO KOHCTICKTOB
Marepuasa
2 B teuenue [ToaroToBka Kk 10/20 Juckyccun
ceMecTpa MPaKTUYECKUM
3aHSATUSIM
3 B teuenue [ToaroroBka k 20/40 Ompoc
ceMecTpa 71a60paTOPHBIM
pabotam
4 B Teuenne IMoaroroBska K 36/9 DK3aMeH,
ceMecTpa AK3aMEHY MPEICTABIICHUE
nopTdoauno
5 B teyenun KoHTpois 3a 36/62 3amumra
ceMecTpa BBITTOJTHEHUEM
KYpCOBOTO 3alaHusl

PexomeHaaluu 0 CaMOCTOATEILHOM padoTe CTYACHTOB
VYcnemHoe OcBOEHHE AUCHMIUIMHBI OCHOBBIBAETCS HAa CHCTEMAaTHYECKOU
MOBCEIHEBHON paboTe oOywaromierocs. CamoctosTenbHas padoTa mpenoiaraet
paboTy ¢ IuTeparypoid, HOPMATUBHBIMH JOKYMEHTAMH, HHTEPHET-pECypcami,
MPEMIOKCHHBIMUA ~ TIPEToJaBaTesieM, a TakKe TIOCEIICHUe KOHCYJIbTaIlUM,
IPOBOAMMBIX MpenoaBateneM. CrucTeMaTn3anys MaTepraia MOXKET IPOBOAUTHCS
B BUJE KOHCIEKTOB, pedepaToB, TaOIMYHOM BapHaHTE W JPYTUMH CIIOCOOAMH,

yIOOHBIMU /17151 00yUaIOILIETrocs!.

MeToauveckue yKa3aHusl K HAMMCAHUIO KOHCIIEKTA
KoncnekT MokeT ObITh BBITIOJHEH B M€YAaTHOW UM MUCbMEHHOU (popMme.
OcHoBHBIE TPEOOBaHUS K KOHCIIEKTY:

1. Tema uzyuaemoro marepuana,
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2. 3anuch OCHOBHBIX MOHSTHUH, ONpPEACIICHUM, 3aKOHOMEPHOCTEH, PopMyII,
U T.1.,

3. 3akmroueHue 1o MPONICHHOMY MaTepHay,

4. CHuCcOK UCHOJIb30BaHHBIX UCTOUYHUKOB.

KoHcniekTsl AOMOMHSAIOTCS MaTepuaiaMu, MOJTYYEHHBIMU TMPU MPOpadOTKe

JOTIOJIHUTENBHOM JINTEPATYPHI.

MeTtoauyeckue yKkazaHusi K BbINIOJHEHUIO J1a00PaTOPHOIi padoThI

JlabopatopHass pabora — BHUJ Y4yeOHOTO 3aHATUS, HANpPaBICHHBIN Ha
yrayOleHne M 3aKpeIUieHHEe TEOPEeTHYECKMX 3HaHMM U NpuoOpeTeHue
IPaKTUYECKUX HABBIKOB. JlabopaTopHble pabOThl SBISIIOTCA HEOTHEMIIEMOU
YacThl0 M3YYCHHUS JUCUUIUIUHBI «AHTEHHO-(QUICPHBIE YCTPOWCTBA CHUCTEM
pPanuoCBSI3NY.

Jlns kaxaoit mabopatopHOil paboThl pazpaboTaHbl METOAUYECKUE YKa3aHUs,
B KOTOPBIX TMPHUBEACHBI: II€JIb pabOTHI, COAep)KaHHWE pabOThHI, 3almTa PadOTHI,
BapHAaHTHI 33JaHUI, METOJUYECKIE YKa3aHHs U KOHTPOJIbHBIE BOTIPOCHI.

Ha nepBoii 1aboparopHoii paboTe 00ydaronuecs co31al0T JUYHYIO TAIKy C
YHUKQJIbHBIM HMeHeM (DaMuus. MHUTIMAIBI TPYITa TOMA), TJIe COXPaHSIOT BCE
MOCJEAYIONIME pe3yibTarhl padoT. B KkoHIle kaxao mpabopaTopHOl paboTHI,
BBITIOJIHEHHOE 3a/IaHie TPEABIBISIETCS MO TPeOOBaHMIO TMpEenoaaBaTeNs s

3aIlIUTHI. B IMPpOHIECCEC 3alINThI ITPCJIaracTcst OTBETUTb HA KOHTPOJIBHBIC BOIIPOCHI.

MeToanyeckue yKa3aHusi 1o MOAroTOBKe K IK3aMeHY
OOyuaromuiicst TOKEH CBOCBPEMEHHO BBITIONHATH 3aJaHKS, BbIIAHHBIC HA
MPAKTUYECKUX 3aHATHUSIX, TEKYIIHE JTa0opaTOpHbIe pabOThl W 3aIIUIIATh MX BO
BpEMsI 3aHATHI WM HAa KOHCYJIBTAIIHH.
B mnepBoM peWTHMHroBOM OJIOKE CTYIAEHT JOJDKEH IMOATOTOBUTH 2
nabopaTopHbie paboThl, BO BTOpoM — 1 u B TpeTheM — 1. Takum oOpazoMm, CTyIeHT
JIOJKEH CIIaTh COOTBETCTBEHHO:

® K KOHILY IIEPBOTO PEUTHUHIOBOTO 0Ji0Ka 1 1 2 nabopaTopHbie padoThI;
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® K KOHITYy BTOPOTO PEUTHHTOBOTO OJI0Ka 3 1abopaTopHyto padoTy.

® K KOHILYy TPEThETO PEUTHHTOBOTO 0JI0Ka 4 J1a00paToOpHYIO padoTy.

s xaxaon abopaTopHOW pabOTHI MPHUBEACHBI KOHTPOJBHBIC BOMPOCHI.
DT BOMPOCHI MIPEAHA3HAYEHBI JIJISI CAMOCTOSITEIbHOTO OLIEHUBAHUS 00YJarOIINXCS
10 pe3yJbTaTaM BBITIOJTHEHHs paboT. J{Jisl MOATOTOBKHM K MPAKTHYECKUM 3aHITHIM
u 7jabopatopHbiM paboTam TpeOyeTcs H3yuyeHHEe JEKIMOHHOTO MaTepHuaa,
YBEpPEHHOE 3HAHHME OTBETOB HAa KOHTPOJIbHBIE BOMPOCHI ISl 3aKPEIUICHUS
Matepuana. [y BBIMOJHEHUs JTAOOPATOPHBIX PadOT U MOATOTOBKM UX K claye
BO3MOXKHO  HCIIONB30BaTh B  KAaueCTBE  BCIOMOTATENBHOW  JUTEpaTyphl
METOJIMYECKHE YKa3aHUs 10 BHITIOJHEHHUIO TJAOOPATOPHBIX PadoT.

[Ipu moaroroBke K 3K3aMeHy HeoOXoaumo mpenctaButh [loptdonno wu
MOBTOPUTHh YYECOHBIH MaTepHas, HWCIONB3ysl KOHCIEKT JICKIIMH, OCHOBHYIO U
JOTIOJTHUTENBHYIO JIUTEPaTypy, NMPU HEOOXOJAMMOCTU MOCETUTh KOHCYJIbTAIIMH.
DK3aM€H MPOCTABISAETCS MO pe3yJibTaTaM PEUTHHTA. [[J1 MOJ0KUTEIBHON OLIEHKH
HEe00X0aMMO HabpaTh He MeHee 61 Oarna.

Crpykrypa Iloptdommo: 1. HazBaHue MOpTHOINO; 2. KOHCIEKT JCKIHM; 3.
naboparopHbie paboThl (Kaxnmas pabota oTaenbHbIM (aiinom); 2. Kypcooii

MIPOEKT.

Kpurtepuu ouieHKH BBINOJIHEHUSI CAMOCTOSITEJIbHON PadoThI

® [IOJIHOTA M KAQYE€CTBO BBIMOJHEHHBIX 3aJaHU;

® BJAJCHHE METOAAMU W NPUEMAaMU KOMIBIOTEPHOIO MOJCIUPOBAHUS B
HCCIIEIYEMBIX BOIPOCAX, NPUMEHEHHE CINEHUAIM3UPOBAHHBIX MPOrPAMMHBIX
CPEACTB;

e KauecTBO O(OpPMIICHHSI OTYETa O MPOJEIAHHOW paboTe, UCIOIb30BaHUE
MIPaBUJI U CTaHJIapTOB O(hOPMIICHHUS TEKCTOBBIX U DJIEKTPOHHBIX JOKYMEHTOB;

® ICIOJIb30BAaHWE JIAHHBIX OTEUECTBEHHONW U 3apyOeXHOW JUTepaTyphl,
WUCTOYHUKOB ceTu MHTepHeT, nH(pOpMaIuu HOPMATUBHO-TIPABOBOTO XapakTepa U

nepe0BOi MPaKTUKHY;
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® OTCYTCTBHC (l)aKTI/I‘-IeCKI/IX OH_II/I6OI(, CBJ3aHHBIX C IIOHMMAaHUEM

poOJIEMBI.
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MHWHHCTEPCTBO OFPA3OBAHUSA 1 HAYKU POCCUMCKOM ®EJIEPAITAN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO MPO(EeCCHOHATBLHOTO 00pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

NH>KEHEPHAS HIKOJIA IB®Y

®OH/I OHEHOYHbLIX CPEJACTB
10 JUCHMINIMHE KAHTEHHO-(H/IePHbIE YCTPOMCTBA CUCTEM PO CBA3)
Hanpasaenue noaroroku 11.03.02 MHpOKOMMYHUKALMOHHBIE TEXHOJIO0TUH
U CHCTEMBI CBA3H
dopma NOATOTOBKH 0YHAs/3a04HAas

BaaauBocTok
2015
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Kon n popmyimmposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

KOMIIeTeHIHH
BUBI (PUIEPHBIX TPAKTOB U MX XapPAKTEPUCTUKH;
TIK-3- TpeOOBaHMs K MOHTaXY U Hanajake ycrpoiicts CBY;
CIIOCOOHOCTBIO 3HaeT HOPUHLUIBI AEHCTBUS Pa3IMYHbIX TUIIOB NEPEAAIONINX
OCYILLECTBIATh MOHTAX, Y TIPUEMHBIX aHTECHH.
HaJIaJKy, HACTPOKKY,
PCIYIIIPOBKY, OTBITHYIO MPOBOJIUTH aHau3 pabotel CBY ycTpoiicTs;
TIPOBEPKY MIPOBOJIUTH CHHTE3 aHTCHH;
paborocrocobHocTH, OCYIIECTBUTh MOHTQ)X W HaJaJKy IEpeNarolux Hu
MCHBITAHUA 1 CAaty B Ymeer IPUEMHBIX aHTEHH;
IKCILTyaTaImio POBEPATh PAOOTOCIIOCOOHOCTh (PUIEPHBIX TPAKTOB U
COOPYKEHHH, CPEICTE M AHTEHHBIX YCTPOMCTB.
o0opynoBaHus cereil u
OpraHu3aluii cBsA3U
HaBBIKOM TPOBOJUTH PETrYJIMPOBKY U  ONBITHYIO
Bnaneer | mpoBepky padotocmnocooHoct CBY ycTpoiicTs.
I1K-18 ¢duznueckuit npuHIMn aercteust CBY ycTpoiicTs;
CIOCOOHOCTBIO OCHOBHbBIE TpeGoBaHuUs K TEXHUYECKUM
OpraHu30BbIBAThH U 3Haer xapaktepuctukaM CBY ycTpoiicTB B COOTBETCTBHM C
MIPOBOTUTH MEXyHAPOJIHBIMH U HAIMOHAJIBHBIMH CTaHIapPTaMH;
SKCIIEpUMEHTANIbHbIE
HCIbITaHUA C OCIbIO paccuMrtarh ~ OCHOBHBIE  xapakrtepuctuku  CBY
OILIEHKU COOTBETCTBHS VMeer YCTPOTHCTE;
TpebOBAHHSM u3MepsTh napamerpsl CBY ycTpONCTB U aHTEHH;
TEXHUYECKUX
periIaMeHToB,
MEXTyHAPOIHBIX U .
HaBBIKOM I10 MU3MEPEHUIO TTapaMeTpoB JIMHUH Tepeaad
HaI[MOHATEHBIX
Bnaneer | u y3moB CBUY;

CTAaHAApTOB U MHBIX
HOPMAaTUBHBIX

JIOKYMEHTOB

HAaBBIKOM I10 U3MEPCHUIO XaPAKTCPUCTHUK aHTCHH.
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Ne | Koutponupyemsie pa3aensi / Koppb! 1 aramns! OueHouHble CpeCcTBa
n/n TEMBbI JUCLIUILINHBI (dbopmupoBaHus TEKYIIUN IPOMEXKYTOUHAs
KOMIIETEHIIHH KOHTPOJIb arTecTanus
3HAET Huckyccus [Toptdomnuo (ITP
(YO -4) -8)
yeer [ JaBopropia | 1o rp
1 HamnpagnsiemMbie BOJHBI I1K-3 g) -8)
BJIaJIeeT Kypcosas
IT ITP
pabora (ITP — gmbonno (
5)
3HAeT Huckyccus [Moprdomnuo (TP
(YO -4) -8)
yMeet Hj:;faagolf Ha [Moprdommo (ITP
2 duepHbIe TPAKTHI I1K-18 g) - 8)
BJIJICET KypcoBas
I1 1P
pabora (I1P — g;mbonno (
5)
3HaeT Huckyccus [Moptdomnmo (ITP
(YO -4) -8)
JIab
yMeeT abopaTtopHas Moprdormo (TP
IK-3 pabota 1P — _g)
6)
BJIJICET KypcoBas
I1 1P
pabora (I1P — ;?T(bojmo (
c _
3 OCHOBBI TEOpUH AaHTEHH )
3HAET Huckyccus [Toptdonuo (ITP
(YO -4) -8)
JIab
eer [ TaGopropnas | 1o rp
TIK-18 P - 8)
6)
BJIaJieeT Kypcosas
IT 1P
pabora (ITP — ZI)) Toamo (
5)
IIIkana oueHUBaHUs YPOBHS C)OPMHUPOBAHHOCTH KOMIIETEHIUI
Koa n 0a
(¢opmyanpoBka ITanbl GopMupoBas KpHUTepUHU NnoKa3aTeJn JI
PMysTap KOMIIeTeHIUH prTep
KOMIeTeHIUH Bl
[1K-3- 3HaeT OCHOBHBIE ITOHATHUS | 3HAHUE 3HaHUE 61-
CITOCOOHOCTBIO | (TIOPOTOB | ¥ TEXHUYECKHE OCHOBHBIX TEXHUYECKUX 75
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OCYIIECTBIISITh
MOHTaX,
HaJIaJIKy,
HAaCTPOWKY,
PETYIUPOBKY,
OTIBITHYIO
MIPOBEPKY
paboTocrnocoOH
OCTH,
HCIIBITAHUS U
clady B
IKCILTyaTaIU IO
COOPYKEHHU,
CPEJCTB U
o0opynoBaHus
ceTer u
OpraHu3arui
CBSI3U

BIH CpEICTBa, MOHATHHU U CpeIcTB
YPOBEHB) | HEOOXOJUMBIC IIPH | TEXHUYECKUX | HEOOXOIMMBIX
MOHTaXe, HaJIaJIKe, | CPEICTBax MIPU MOHTAaXe,
HacTpoiKe, HEOOXOJUMBIX | HaJIaJKe,
peryaupoBKe, P MOHTaXKE, | HACTpPOMKe,
OTIBITHOM TIPOBEPKE | HaJIAIKe, pEryJIupoBKe,
paboTOCIIOCOOHOCT | HACTPOMKE, OIIBITHOM
U, UCTIBITAHUS, peryJaupoBKe, | IPOBEpKE
cllavyd B OTIBITHOM paboTocmoco6HOC
JKCILTyaTaIUIo MPOBEPKE TH, UCIIBITAaHUS,
COOPYKEHH, paboTtocmoco0 | caauu B
CPEICTB U HOCTH, IKCIUTyaTaIU IO
o0opynoBaHus WCIIBITAHMS, COOPYXKEHHI,
ceTeH u cIayu B CPEJICTB U
OpraHM3allfil CBSI3U | SKCIUTyaTaluio | 000pyaoBaHuUs
COOPYKEHHH, | ceTeil u
CPEIICTB H opraHu3arui
000pyI0BaHUs | CBSI3U
cereit u
OpraHu3aun
CBSI3U
yMEHHE yMEHHE 76-
OCYILIECTBIIAITh | OCYILECTBIATH 85
OCYULIECTBIISAThH MOHTaX, MOHTaX,
MOHTaX, HAJIAJKY, | HAJIAIKY, HaJaJKy,
HAaCTPOWKY, HAaCTPOWKY, HAaCTPOWKY,
pEeryJIupoBKY, pPEeryJIupoOBKY, | PEeTyJIHUPOBKY,
OTIBITHYIO OTIBITHYIO OTIBITHYIO
MIPOBEPKY MPOBEPKY MIPOBEPKY
paboTtocnocoOHOCT | paboTocnocod | paboTocmocoOHOC
yMmecer U, UCTIBITaHUS U HOCTH, TH, UCIIBITAHUS U
(mpoaBuH caady B WUCIILITAHUS U caady B
YThIii) AKCIUTyaTaluio clavy B AKCIUTyaTaluio
COOPYKECHH, AKCIUTYaTaIluI0 | COOPYXKEHUH,
CPEACTB U COOPYKEHHM, | CPEACTB U
o0opyoBaHUS CPENCTB H 00opyIoBaHUs
ceTeil u o0opy/noBaHusl | ceTel u
OpraHu3alUi CBSI3U | CETEN U OpraHu3anuin
OpraHM3alii | CBS3H
CBSI3U
HaBBIKOM BIIQJICHUC BIIJICHUE 86-
BIIaJICET 10
. | OCYILIECTBIIATH HaBBIKOM HaBBIKOM
(BBICOKMIN) 0
MOHTaX, HANAJKy, | OCYIIECTBISATH | OCYIIECTBIISITH
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HACTPOMKY, MOHTaX, MOHTaX,
PETYIHUPOBKY, HaNaJKy, HaAJIKY,
OIIBITHYIO HAaCTPOMKY, HAaCTPOWKY,
MIPOBEPKY PETYIHPOBKY, | PETYIHUPOBKY,
paboTOCIIOCOOHOCT | OTBITHYIO OTIBITHYIO
U, UCTIBITAaHUS U IPOBEPKY MIPOBEPKY
crady B paborocnocod | paboTocrmocoOHOC
JKCILTyaTaIuIo HOCTH, TH, UCTIBITAHUS U
COOPYKCHHIA, WCTIBITAHUSA U | C/Iauy B
CPEICTB H ciady B IKCILTyaTaIUIO
obopymoBaHus IKCILTYaTaIuIo | COOPYKECHHH,
ceTed u COOPYKEHHM, | CPEACTB U
OpraHM3aIHil CBSI3U | CPEACTB U o0opynoBaHus
o0opymoBaHusl | ceTeil u
ceTel U opra"u3arui
OpraHu3aluii | CBS3H
CBSI3H
3HAHUE 3HaHHUE O 61-
COBPEMEHHOIO | COBPEMEHHOM 75
COBPEMEHHOE
COCTOSIHUS COCTOSTHUU
[1K-18 COCTOSIHUE YPOBHS YpOBHA 1 —
CTIOCOOHOCTBIO 11 Hanpasierye HaINpaBJICHUS | HAIIPABIICHUS
OpraHU30BBIBATH pasBuTHA pasBHTHS pasBHTHS
1 MPOBOJHTE cHeTed CUCTEM CUCTEM
OKCIICpUMCHTAN PAHOCHISH, panruoCBsI3H, paanoCBs3y, U
LHEIE OCHOBHBIE
3HaeT OCHOBHBIE OCHOBHEBIE
MCTIBITAHIA C (moporos TpeboBai TpeOoBaHUs TpeOoBaHUs
I1eITBIO OICHKH . TEXHHYECKUX
BIi TEXHHYECKUX | TEXHUYCCKUX
COOTBCTCTBIA YpOBEHB) PETIBMEHTOB, pPETJIaMEeHTOB, | PETJIAMEHTOB,
TpeboBaHmAM MOKAYHAPOATHIX MEXTYHAPOIH | MEXIYHAPOIHBIX
TEXHUUYECKHUX HallMOHAIbHBIX
BIX U Y HAIIMOHATBHBIX
PCTIaAMCHTOB, CTARIAPTOB 1 HAI[MOHANBHBI | CTAHIAPTOB U
MEKAYHAPOHBI HHBIX X CTaHJAPTOB | MHBIX
X HOpPMAaTUBHBIX
Y UHBIX HOPMAaTUBHBIX
HalHOHAIBHBIX AOKYMCHTOB HOPMATUBHBIX | JOKYMEHTOB
CTaH/IapTOB U JTOKYMEHTOR
WHBIX
HOPMATHBHbIX OpPTaHHW30BBIBATh U | YMCHHE YMCHHE 76-
AOKYMEHTOB MPOBOJIUTH 3¢ heKTUBHO 3¢ heKTHBHO 85
yMeet OKCIIEPUMEHTAbH | OPraHW30BbIBA | OPTaHU30BBLIBATH
(mp OVHBHH bI€ UCIIBITAHUS C Th U Y TIPOBOJIUTH
yreLi) [ETbI0 OLIEHKH MIPOBOUTH AKCIIEPUMEHTATBH
COOTBETCTBHS 9KCIIEPUMEHTA | bI€ UCIBITAHUS C
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TpeOOBaHUSM

JIbHBIC

OCJIBIO OLICHKH

BJIaJEET
(BBICOKUI)

TEXHUYECKUAX HUCIIBITAHUSA C COOTBETCTBHUS
pPETIaMEeHTOB, L[EJBbIO OLICHKH | TPEOOBaHUSIM
MEXTYHAPOIHBIX U | COOTBETCTBHSI | TEXHUYECKHUX
HAIlMOHAIBHBIX TpeOOBaHUSAM | PETJIAMEHTOB,
CTaH/IapTOB U TEXHUYECKUX MEXTYHAPOTHBIX
HMHBIX PErjIaMeHTOB, | M HAI[MOHAJIbHBIX
HOPMAaTHBHBIX MEXKJIYHApOJH | CTAaHIAPTOB U
JIOKYMEHTOB, BIX U HWHBIX

HAI[MOHANILHBI | HOPMATUBHBIX

X CTaHJAPTOB | JOKYMEHTOB

Y UHBIX

HOPMATHUBHBIX

JIOKYMEHTOB

BJIAJICHUE BJIAJICHUE 86-

HaBBIKAMUA HaBBIKAMU 10
HaBBIKAMHA

OpraHW30BBIBA | OpraHu3oBbBaTh | O
OpPraHHU30BBIBATH U

Tb U U TIPOBOJIUTH
MIPOBOIHTH

IPOBOJIUTH IKCIIEPUMEHTATIBH
IKCIIEPUMEHTAIBH

9KCIIEPUMEHTA | bI€ UCIIBITAHUS C
pI€ UCIIBITAHUS C

JIbHBIE LIEJIBIO OLICHKHU

L[ETBIO OLICHKH
COOTBETCTBHS
TpeOOBaHUSIM
TEXHUYCCKUX
periIaMeHToB,
MEXKIYHAPOIHBIX U
HaIlMOHAJIBHBIX
CTaH/IapTOB U
WHBIX
HOpPMAaTUBHBIX
JIOKYMEHTOB

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

COOTBETCTBUS
TpeOoBaHUAM
TEXHUYCCKUX
pETJIaMeHTOB,
MEXIYHApOIHBIX
1 HAIMOHAJIBHBIX
CTaH/AapTOB U
UHBIX
HOPMAaTUBHBIX
JIOKyMEHTOB

MeToauueckue PE€KOMECHIAIINU, ONIPCACIAIOINNE NMPOUCAYPbl OHCHUBAHUSA

pPeE3yabTaToB OCBOCHHUA THUCHMUILJIMHBI

OueHoYHbIE CPeACTBA JAJsl MPOMEKYTOUYHOM aTTecTAlMU

[IpomexxyTouHast arrectanusi oOydaroIIMXCcs ABIsieTCsl o0s3aTenbHON. [l

MOJIYYCHUS TIOJIOKUTEIIbHONW OIIEHKH Ha SK3aMEHEe HEeo0XoauMo chOpMHpPOBATH
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cBoe [lopTdosno, KOTOpOe COCTOUT U3 PE3YJIHTATOB 33a/IaHU U PAdOT OLIEHOYHBIX

CPE/ICTB TEKYIIEH aTTeCTaIluu.

IlepeyeHb BONPOCOB K IK3aMeEHY.

6 cemecTp

1. YpaBHenus MakcBeiia U ux GU3NYECKUI CMBICIT.

2. [TameHnre IIOCKUX BOJTH HA TPAHUITY pa3jeiia ABYX Cpesl.

3. BosiHbI B TpSIMOYTOJIBHOM BOJIHOBOJIE: KapTUHBI TOJIeH, (HDU3UYECKUi
CMBICII UHJIEKCOB MTPU 0003HAYEHUHU TUTIA BOJIHBI.

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

5. Kputnueckass aiuHa BOJIHBI, XapaKTEPUCTUYECKOE COIMPOTHUBIICHHE,
dbazoBass W TpynmoBas CKOPOCTH B MPSMOYTOJbHOM BOJHOBOAE. Bribop ero
pa3MepoB.

6. Bomubl B BOJIHOBOZAE Kpyrioro ceueHus. [IpuMeHeHHE BOIHOBOJOB C
KPYIJIBIM CEUCHHUEM.

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

8. [lomockoBbIE  BOJHOBOABI:  CHMMETPUYHAS M HECHMMETPHUYHAS
MOJIOCKOBBIE JINHUU.

9. [TonockoBBIC BOJTHOBO/IBI: IIEJIEBBIE, KOTUTAHAPHBIC, CBSA3aHHBIC JTMHUH.

10. JIusnexkTpudecKkre BOTHOBO/IBI.

11. Pexxumer B mepepatonux JmHusIX. KCB, koaddumment orpaxenus,
BXOJIHOE COTPOTHUBJICHUE.

12. KpyroBast HoMmorpamma MOJIHBIX CONTPOTUBIICHUN (TTPOBOIUMOCTEH).

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

14. Cornacyroniye yCTpoucTBa.

15. KopoTko3aMbIKaronme METAIINYECKHE TOPUIHHU.

16. CnocoObI BO30YkAEHHUS BOJIHOBOIOB.

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

19. HanpaBiieHHbIE OTBETBUTEIIH.

20. BonmnoBoHbIe pa3BeTBIcHUS: E- 1 H-TpOWHUKH, TBOMHON TPOIHHUK.

21. MocCTOBBIE COETUHEHUS.

22. MUKpONIOJIOCKOBBIE ICTUTEIN MOIIIHOCTH.

23. B3aumHbIe (azoBpaIiaTey.

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

25. GeppuToBBIE IHUPKYIATOPHl U (a3oBpamiaTeNd, B TOM YHUCIE
MI0JIOCKOBBIE.

26. BotHOBOJIHBIE pE30HATOPBI: THUIIBI KOJEOAHWW, PE30HAHCHAs [JIMHA
BOJTHBI.

27. KoakcuaiibHble, TOPOUIAJIbHBIE U TIOJIOCKOBBIE PE30HATOPBI.

28. BoTHOBOIHBIE M TIOJIOCKOBBIE (PMIIBTPHI HUKHHUX YaCTOT.

29. BomHOBOHBIE U TIOJIOCKOBBIE (PMIIBTPHI BEPXHUX YACTOT.

30. [ToocoBbIe U PEKEKTOPHBIE BOTHOBOJIHBIE U MOJIOCKOBBIE (PHIIBTPHI.

7 cemecTtp

1. CummeTpuuHbIii  BUOpaTop:  pacmpeneieHue ToKa W 3apAana,
HaIlpaBJICHHBIE CBOMCTBA, BXOJHOE CONPOTHUBIIEHUE U CONIPOTUBIIEHUE U3ITYUEHUS.

2. CHMMETpHUYHBIN IIeJIEBOM BHOpATOP.

3. JIuHeiiHble aHTEHHBIC PEIICTKH C PABHOAMIUIUTYAHBIM BO30YKIECHUEM U
JUHEHHBIM W3MEHEHHEeM (ha3bl: MHOXKHWTENb, PEKHUMBI H3ITYYCHUS, BIUSHUC
HEPaBHOMEPHOCTH aMILTUTYTHOTO pacipeeneHus U (a30BbIX UCKaKCHHI.

4. JIluHeliHbIe aHTEHHbIE PEUIETKU C PABHOAMIUIUTYAHBIM BO30YKIECHUEM U
JUHEHHBIM U3MEHEHHEM (Da3bl: BXOJHOE COMPOTHUBIIEHUE, U3JIydaeMas MOIIHOCTbD,
KO2(PULIMEHT HAITPaBIECHHOTO JICUCTBUS.

5. HenpephIBHBINM TUHEHHBIN U3Ty4YaTeNlb.

6. [Imockre aHTEHHBIE PEIIETKHU.

7. Iznydenue BO30YKIEHHBIX TTOBEPXHOCTEH.

8. [IpubnmxeHHbIe METOABI PEeLICHHS 33/1a4 CUHTe3a. CBEXHAIIPaBICHHOCTb.
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9. IlpocTthie BUOpATOPHBIC AHTCHHBI.

10. Ilutanue BubparopoB. CUMMETPHUPYIOLIUE YCTPONCTBA.

11. HecumMmeTpuyHbIEe BUOPATOPHI.

12. Cundaszubie BUOpaTOpHBIEC aHTEHHE pelIeTKH. MHOroIIeIeBble AHTCHHBI.

13. JlupexktopHbIe aHTCHHEI. JIoTOnepruoanyecKue BUOpATOPHbIC aHTCHHBI.

14. AnTeHHbI Bpamaromencs noysipu3aiu.

15. AHTEHHBI TOBEPXHOCTHBIX BOJIH.

16. PynopHbie aHTEHHBI.

17. 3epkanbHble  MmapaboJIMYeCKWe€  AHTEHHBI:  MPUHLUI  JACHCTBUA,
KO3 PUITMEHT yCUIIEHUsI, HETOCTATKH.

18. OGmy4arenu 3epKalIbHBIX aHTEHH.

19. Bo3Oyxnenue u crnocoObl (aszupoBaHusi (Pa3upOBAHHBIX AHTEHHBIX
pEIIeTOK.

20. Tlepemaroririe TeIEBU3HOHHBIC AHTEHHBI.

21. IlpuemHbIC TEIECBU3UOHHBIC AHTCHHBI.

22. AHTeHHBI paauOpeNeiHBIX NUHUM: J[ByX3epkalbHas aHTEHHA CO
CMEIICHHOW (OKaIbHOM OChIO, PYHOPHO-TIAPabOIMYECKUE, MEPUCKOTHYECKUE
aAHTCHHBI.

23. AHTEeHHBI 11 CIOYTHHKOBOM W KOCMHYECKOW  PaJMOCBSI3H,
JIByX3epKaJbHbIe aHTeHHBI Kaccerpena

24. TIpocteie KB aHTeHHBI.

25. Jlnamazonnsic KB aHTeHHEL.

26. Ilepenaromue CB aHTECHHBL.

27. Ilepenaromue JIB u CJIB aHTEHHBI.

28. Ilpuémusnie /B aHTEeHHBI.

29. Metobl o0ecreueHus JIEKTPOMAarHuTHONM COBMECTUMOCTH aHTEHH.

30. MUKpOINIOJIOCKOBBIE ~ aHTEHHBI:  M3Jy4yaTelId PE30HAHCHOTO THIIA,

mmpokonosiocHsie MITA.

KpnTeme BBICTABJICHHUSA OLCHKHU CTYACHTY Ha IK3aMEHE
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M0 JTMCUMILVINHE KAHTEHHO-(UAepHbIe YCTPOHCTBA CUCTEM PaJINOCBS3N»

Bbanabl
(peiTuH
TOBOU

OLICHKH)

Ouenka
IK3aMeHAa

(ctangapTHa

)

TpeooBanus k cGpopMHUPOBAHHBIM KOMIIETCHUMAM

100-86

«OMJaUYHO»

OneHKa «OTJIIMYHO» BBICTABIIAETCS CTYIEHTY, €CIIU OH
r71yO00KO ¥ MMPOYHO YCBOWJI IPOTPAaMMHBINA MaTepua,
MCUYEPIBIBAIOIIE, OCIEA0BATEIBHO, YETKO U JOTHYECKU
CTPOMHO €r0 U3JIaraeT, yMeeT TECHO YBA3BIBATH TEOPUIO
C MPAKTUKOM, CBOOOAHO CIIPABISAETCS C 3a]ja4amMu,
BOIIPOCAMU U IPYTUMHU BUJIaMU IIPUMEHEHUS 3HAHUM,
IIPUYEM HE 3aTPYAHAETCS C OTBETOM IIPU
BHUJION3MEHEHHH 33JIaHHUM, HCIIOJIB3YET B OTBETE
MaTtepuana MOHOTpadUIeCKON JTUTEPATYPHI, TPABUIHHO
00OCHOBBIBAET MPUHATOE PEIICHUE, BIAJCET
Pa3HOCTOPOHHVMMH HaBBIKAMU U IPUEMAMU

BBITIOJIHCHU IIPAKTHYCCKUX 3a1a1.

85-76

«xopouio»

OneHka «XOpOIIO» BBICTABIISIETCS CTYACHTY, €CIIH OH
TBEPAO 3HAECT MaTepual, F(PaMOTHO U IO CYLIECTBY
M3J1araeT ero, He JOMycKas CylIEeCTBEHHBIX
HETOYHOCTEMN B OTBETE HA BOIPOC, TPABUIILHO
IIPUMEHSET TEOPETUUECKHUE MOJIOKEHUS MTPU PEIICHUU
MPAKTUYECKUX BOMPOCOB U 3a/1a4, BIAJCET
HEO0OXOIMMBIMHM HaBbIKAMH U IPUEMAMU UX

BBITTOJIHCHUA.

75-61

«y00671emeo

PUMENbHO Y

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

Marcpuaja, HO HC YCBOUII €TO neTaneﬁ, AOITyCKacCT HEC
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TOYHOCTH, HEAOCTATOYHO MPABHIIbHBIE (POPMYITHUPOBKH,
HapyIIEHUA JOTUYECKON MOCIIEI0BATEIBHOCTH B
W3JIOKEHUH IPOIPAMMHOIO MATEPHUAIIA, UCTIBITHIBAECT

3aTpyIHEHUS MPU BBITTOJIHEHUH MTPAKTUYECKUX PaboT.

Or1ieHKa «HEYIOBICTBOPUTEIIHHOY BBICTABIIACTCS
CTYAEHTY, KOTOPBIA HE 3HAET 3HAYUTEIBHON 4acTH
POrPaMMHOTO MaTepHualia, I0IMyCKaeT CylIeCTBCHHbIC
«Heyoosiem | OIMOKHU, HEYBEPEHHO, C OOJIBIIMMHY 3aTPYIHECHUSIMA
60-50 80pumMeNbHO | BBITIOIHAET IpakTHIecKrue paboTel. Kak mpasuiio,

» OIICHKA «HEYOBJICTBOPUTEIHHOY» CTABUTCA CTY/ICHTAM,
KOTOPBIE HE MOTYT MPOJOKUTH 00yueHue 0e3
JIOTIOTHUTEBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH

JTUCLUILINHE.

TEMATHUKA U ITIEPEUEHBb KYPCOBBIX PABOT
Tema: IIpoexTrpoBaHWEe W pacyeT aHTEHH PA3JIMUYHBIX THIOB (PYIOpHBIE,
criipajibHbIe, IIeNeBble U ap.), a Takke CBY ycTpoilcTB (MOJIOCKOBBIE (DHIIBTPHI,

KOJIBLICBBIE MOCTBI U JIp.).

[lenpt0 KypCcOBOTO TPOCKTUPOBAHMS SIBJISICTCS PA3BUTHE HABBIKOB
CaMOCTOSATEIILHOTO PEIICHUs 3a/ad 10 OpPTaHU3AlMK CHCTEM CBS3H, YMCHHS
000OCHOBaHHO BBIOMpATh THUIl aHTEHHO-(uIepHOro ycrpoiictBa (ADY) mo

3aJaHHbIM TCXHHUKO-3KOHOMHNYCCKHUM JaHHBIM.

Bapuanm 1
CnpoekTupoBaTh  MapaOOIMYECKyl0  aHTEHHY i1 nOpuéma  JIMHEWHO-

HOJISIPU30BaHHOrO curuana Ha yacrtore fy. B Tabn. 1 yka3aHbl HCXOIHBIE JaHHBIE

JUIs  pacd€Ta: 4acTora CUrHama, kodpdumuent ycunenus antenHbl (K, ),

JOIYCTUMBIH YPOBEHB IEPBHIX 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

CrnpoekTupoBaTh TEpeAarollyl0 POMOMYECKYIO AaHTEHHY [JIi MAarucTpalibHOU
CBs3U. Pacu€r »SIeKTpUYEeCKHX U KOHCTPYKTHBHBIX MapamMeTPOB aHTEHHBI
MPOBOJIUTCS TIO UCXOJAHBIM JIAHHBIM, MPUBEIEHHBIM B Ta0. 2.

HeoOxoaumo paccuuTarh KOHCTPYKTHMBHBIE pa3MEpbl aHTEHHBI, BbIOPATH
MaTepuaig MPOBOAOB JJsi CTOPOH poMOa M JUIsl M3TOTOBJIEHUS COIJIACOBAHHOMU
Harpy3ku, noaoOpatb ¢uaep A NUTaHHUS AHTEHHBbL. Pacuér sneKkTpuyeckux
NapamMeTPOB AHTEHHBI BHIMIOJIHUTh Ha ONTUMAIBHOM M KpailHMX 4yacTOoTax paboyero
JMarna3oHa.

B  3akmoueHume  paboOThl  HEOOXOAMMO  pacCUUTaTh  JAHATpamMMmy
HAIpaBJICHHOCTH JIBOWHONW pOMOWYECKOW aHTEHHBI, BBIOPAB PA3HOC MEXKIY

OOJBIIMMU TMAarOHAIAMH poMOa B TOPU3OHTAIBHOM MiIOocKocTH D :(0.8 +l)- Ay,

MIPOAHAIN3UPOBATH MOJYYEHHBIN PE3yNbTaT.

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 2:21151/251/08:15(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

50



3nece Ay- pabodas mnuHa BONHBL, A/Ag-  AManasoH BOJH, A- yron

HaKJIOHA TPACKTOPHHU JIy4a.

Bapuanm 3
CKOHCTpyHpOBaTh PyHOpHO—TIapabOINYECKy0 aHTEHHY. VIcXonHble NaHHbIE IS
pacuéra JIEKTPUYECKUX M KOHCTPYKTHUBHBIX IapaMETPOB aHTEHHBI JaHbl B
Tabnure 3.

Tabmuma 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

CrnpoekTupoBaTh BOJHOBOJIHO-IIEIEBYI0 AHTEHHYIO PELIETKY C YaCTOTHBIM
CKaHupoBaHueM. McxoaHble [aHHbBIE JJIsl  pacyeTa dDJIEKTPUYECKUX U
KOHCTPYKTUBHBIX MapamMeTpoB MpuBeaeHbl B Taon. 4. Ilpu npoekTupoBaHuuU
OTIPEJICIUTh BO3MOXKHBIM CEKTOp CKaHUpoBaHUS Af@ U  yriodyacTOTHYIO
YyBCTBUTEJIBHOCTh Ha CPEAHEN JJIMHE BOJHBI TEHEPATOPA.

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-CM |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

20,5, 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 TeHeparopa; A" Amin~ TPAHULBI

NEPECTPOKKM  JUIMHBI BOJIHBI Te€Heparopa;, 6, - HampaBlIeHUE TIABHOTO

MaKCHUMyMa JUarpaMMbl HAaIIPABJICHHOCTHU Ha /Icp; 2005 - HIUpHUHA TIJIABHOTO

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

Bapuanum 5

CropoekTupoBaTh JBYX3€pPKAIbHYK0 AHTEHHY CIIyTHUKOBOM CBS3U IS
MpyueMa  JUHEUHO-TIOJIIPU30BAHHOTO  CHTHAJIA MO  HMCXOJHBIM  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 ¥ onpeAenuTh KOHCTPYKIUIO CIUPAIbHON aHTEHHBI B PEXKUME
OCEBOTr0 Wu3JIyueHMsl. PacueTHble paHHbIE TpuBeAeHbl B Tabmuue 6. K Hum
OTHOCATCA pabouuil Auamna3oH, CPeaHss JUIMHA BOJHBI U KO3(POUIIUECHT YCUICHHUS
AHTEHHBI.
Bxon aHTeHHBl — CTaHJAPTHBIA KOakKCcHaldbHBII pazbem 75 Owm. Pacuer
AIEKTPUYECKUX TMapamMeTpOB AHTECHHBI BBIMOJHUTH HA CpeIHEd M KpaWHHX
yacToTax pabovero auara3oHa.

Tabmura 6

[Ipeanocneansis mudpa HoMEepa 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
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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 PACCUUTATh AWArpamMMy HaNpaBICHHOCTU
IUIOCKON CHH(A3HON pEelIeTKH Ha OCHOBE PACCYMTAHHON CHHUpAIbHOW aHTCHHBI.
Pa3mepsl pemetkn NXM gaHsl B Tadauie 6.
Bapuanm 7

Paccuurath u crpoektupoBaTh cuH(pa3zHyo aHTeHHYyto pemietky (CAP) Ha
MHUKpPOIIOJIOCKOBBIX M3TyuaTesax. MicxonHble nanHble Juist pacyera (pabodas JyiMHa
BOJIHBI M pa3Mmepbl pemeTkn (MXN)) npuBeneHsl B Tabmuue 7. BomHoBoe

conpotusienue noasoasmeit MILJI pasao 50 Owm.

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

Heobxoaumo momoOpats marepuan u BbIcOTy nomnoxkku MILJI, marepuan
TOKOHECYIIEH TOJIOCKHA, PACCMOTPETHh CYHIECTBYIOIIME KOHCTpyKuuu MIIJI
u3Nydarenel 1 000CHOBATh BHIOOP OJHOTO U3 HUX, paccuntath JJH oguHouHOTO
n3ny4daressi. PaccMoTpeTh BapuaHThI pa3BeTBiEHHS Toaomsamen MITJT s
cuH(pa3HOTO BO30YXACHUS U3TydaTese.

Bapuanm 8
Paccuntath u  pa3paboTaTh  KOHCTPYKLUMIO  IIJIOCKOW  AHTCHHBI
MOBEpXHOCTHBIX BOJIH (AIIB) /151 MICXOIHBIX TaHHBIX B TaOuIE 8.

Tpebyercss BbIOpaTh  KOHCTPYKIIMIO BO30YIUTENs W HAIpaBUTENS

MMOBEPXHOCTHOM BOJIHBI. BXOJ1 aHTEHHBI — CTAaHJAPTHBIN IpOoccenbHbIN (I1aHell.

Tabmnura 8

[Tapametp | [Ipeanocnenuss uudpa HOMEpa 3a4€THOW KHUKKU
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1 12 13 14 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-NJIOCKOCTHYIO pYHNOPHYIO AHTEHHY C KOPPEKTHUPYHOUIEH

JIMH30HM B PacKphIBE MO MCXOIHBIM JAHHBIM, IPUBEIECHHBIM B TabIuLe 9.

Bxoa aHTeHHBI — CTaHIAPTHBIA APOCCENbHBIN (IaHel], TM00 KOaKCUaTbHBIH

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

JTMana3oHa.
Tabmauma 9

[Ipennocnennsis nudpa HoMepa 3a4ETHON KHIKKU
[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 Cc ocecummerpuuHou JIH wu xpyrosou

nonﬂpmauneﬁ MOJIA U3JIYUCHUA. HCXOI{HI)IC JaHHBIC JIJI pacdycTa daHbl B Ta6J'II/II_Ie

10.
Tabnuua 10

[Ipeanocneanss 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

54




ZAT”“,% 10 |15 |15 |10 |15 |20 |15 |10 |15 |15

Bxon aHTeHHBI — CTaHJAPTHBIM APOCCENBHBIN (haHel WM KOaKCHaTbHBIN
pazveM 50 Om (mmpu A>5 cM). OLeHUTh U3Iy4arouiie CBOMCTBA AaHTEHHbI Ha Kpasix

HJaCTOTHOI'O JHalla30Ha.

Kpurepuu onieHKn KypcoBOro npoeKra:

v/ 100-86 6aiIoB BBICTABISAECTCSA CTYAEHTY, €CJIHM CTYAEHT BEIPA3Uil CBOE
MHEHHE 10 CQOpPMYJIHPOBAHHOM NpoOJieMe, apryMEHTHUpPOBal €ro, TOYHO
OIIpPE/IENUB €€ CoJIepKaHue U cocTapistonye. [IpuBeaeHbl JaHHbIE OTEYECTBEHHON
U 3apyOeXHOH  JUTepaTypbl, CTaTUCTUYECKUE CBEACHUSA, HUHPOpMaus
HOPMAaTHUBHO-TIPaBOBOro xapakTtepa. CTymeHT 3HaeT M BiaJeeT HaBBIKOM
CaMOCTOSITENIbHOM MCCIIE0BATEIBCKOM pabOThI IO TEME UCCIIEAOBAHUS; METOAAMHU
U TIPHUEMaMH aHallu3a TEOPETUYCCKUX H/HIIU MPAKTUUYECKUX aCMEKTOB HM3ydaeMOu
obomactu. dakTrueckux OMMOOK, CBSI3aHHBIX C MOHHUMAaHHEM MPOOJIEMBI, HET;
rpaduuecku padota ohopmIiIeHa IPABUIIBHO.

v/ 85-76 Ga/utOB BBICTABIISAETCS CTYICHTY, €CIH paboTa XapaKTepPH3yeTCs
CMBICJIOBOM LIEJIbHOCTBIO, CBSI3HOCTBIO M MOCJEAOBATEIbHOCTHIO HU3JI0KEHUS;
JonyiieHo He Oosiee 1 ommOku mpu OOBICHEHUU CMbICIA WK COAEp KaHUs
npobsiieMbl. [[ns  aprymeHTanMu TPUBOIATCS JAaHHBIE OTEYECTBEHHBIX U
3apyOexHbIX aBTOPOB. [IpoeMOHCTpUpPOBaHBI HCCIEAOBATENbCKUE YMEHUS U
HaBbIKM. DaKTHUECKHX OINMMOOK, CBS3aHHBIX C TMOHMMAaHHUEM IMPOOJIEMBI, HET.
JlomymieHnsl ofHa-ABE OMMOKM B odopmiieHHH paboThl 75-61 Oamn - cTyaeHt
IPOBOAUT JIOCTATOYHO CAaMOCTOSITENIbHBIN aHaJIN3 OCHOBHBIX 3TArlOB U CMBICIOBBIX
COCTaBISIIONIMX MPOOJIEMBI; TIOHUMaeT 0a30BbIE OCHOBBI U TEOPETHUYECKOE
o0ocHOBaHHE BbBIOpaHHONW TeMbl. [IpuBIIedYeHBI OCHOBHBIE HCTOYHUKH IIO
paccmaTtpuBaemord Teme. JlomymieHo He Oojee 2 omMUOOK B CMBICIE WU
cojJiep>KaHuM Mpo0IeMbl, OPopMIIEHUH PaOOTHI.

v' 60-50 6GasIoB BBICTABISIETCS CTYIECHTY, €CIIM paboTa MpeCTaBiIseT co0oi
NepecKa3aHHBIA WM MOJHOCTHIO MEPENMCAHHBIN MCXOIHBIM TEKCT 0€3 Kakux Obl
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TO HU OBUIO KOMMEHTapueB, aHanu3a. He packpbiTa CTpyKTypa U TeOpeTHYecKas

cocCTaBjiromasas TCMBI. I[OHYHIGHO TpHu HWIH Ooiee TpECX OoImMOOK B CMBICIIOBOM

COJIEp>KaHUM pacCKpbhIBaeMON PoOIeMbl, B 0(OPMICHUN PAOOTHI.

OneHovHbIe cpeacrea aJist TeKy]_lIeﬁ arTrecranmmn

IlepedyeHb IMCKYCCHOHHBIX T€M JJISI TMCKYCCHH

0 TUCLUIUINHE «AHTEHHO-(PHUIEPHBIE YCTPOWCTBA CUCTEM PAJUOCBSI3H»

© 0o N o 0 A~ w b E

o el e e T o < e
© O N o U~ W DN L O

BO3HUKHOBEHHE U ATalbl 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# CUTHAIIOB.

. Cxembl BO30Yk1eHUS (Pa3upOBaHHBIX AHTEHHBIX PEILIETOK.
. MHOTOJTy4EBbIE AHTEHHBIE PEIIETKH.

. AHTEHHBI [ TEICBUICHUS.

. AHTEHHBI U1 PAJUOPEIIEUHBIX JTUHUN PAIUOCBA3U.

. AHTEHHBI JIJI1 KOCMHUYECKON paIMOCBSI3HU.

20.

AHTEHHBI KOPOTKOBOJIHOBOT'O, CPE€AHCBOJIHOBOIO W AJWHHOBOJIHOBOI'O

JAUaIia3OHOB.
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IHEPEYEHD JTABOPATOPHBIX PABOT
JlaGopaTopHnas padora Nel

1. O3HakomiieHHE C pabOTOM M KOHCTPYKLHMEH OTAEIBHBIX 3JEMEHTOB H

y3JI0B KOAKCHAJIBHOTO TPAKTA.

2. OmnpeneneHre OTHOCUTENLHOM BEIMYUHBI TOTEPh B KOAKCHATLHOU TUHUH
nepenad.

3. OcBoeHHMEe METOIUKU U3MEPEHUS JUTMHBI BOJIHBI, KOddduireHTa oeryiei
BOJIHBI U ITOJIHOT'O CONPOTHUBIIEHUS HArPY3KU C TOMOIIBIO H3MEPUTENBHON JTUHUU U
KpYTrOBOU IHarpaMmbl MOJHBIX COMPOTUBIICHUN.

JlaGopaTopHasi paGora Ne2

1. ODkcnepumeHTanbHas  NPOBEPKA  OCHOBHBIX  IOJIOKEHUH  TEOpUU
BOJIHOBOZA.

2. U3mepenue ITOJIHBIX IPOBOJAUMOCTEN Pa3IMYHOIO THIA
HEOJHOPOIHOCTEN.

3. CpaBHEHHUE TaHHBIX SKCIIEPUMEHTA C PACYETHBIMHU.

JlabopaTopnas padora Ne3

1. O3HakomyIeHHE C TIPUHIMIIOM JercTBUS M ycrpoiictBom CBY muomoB
["anna.

2. VI3ydyeHne KOHCTPYKITNH, XapakTepucTuk u napamerpoB CBY reneparopa
Majoi MOIIHOCTM HAa apCeHUAOTaJUIMEBOM aHOAE ['aHHA TPEXCAHTHMETPOBOTO
quanazoHa, a Takxke anmaparypsl CBY, wucnonb3yemMol mpu UCCIEIOBAHUU
TBEPJAOTEJIbHBIX T€HEPATOPOB.

JlaGopaTopHas padora Ne4

1. o3HaKOMJIEHHE C OCHOBHBIMH XapaKTEpPUCTUKAMU U NTapaMeTpaMH aHTEHH
CBY, ocBoeHMEe METOAOB U3MEPEHUSA JUAarpaMM HANpaBIECHHOCTH U
Kod(duieHTa HaNpaBIIEHHOTO JEHCTBUSA PYNOPHOM AHTEHHBI, CPAaBHEHUE H

AaHaJIN3 JaHHBIX pacqéTa " DKCIICPHUMCHTA.
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Kpurepuu oueHku:

v/ 100-86 GaioB BHICTABISAETCS CTYAEHTY, €CJIM OTBET II0KA3LIBAET
IPOYHBbIE 3HAHUS OCHOBHBIX IIPOLIECCOB HM3Y4aeMOH MPEIMETHON 00JacTH,
OTJAMYaeTCs  MIYOMHOM W TOJHOTOM  PAacKpbITUS  TEMbl;  BIIAJICHHUE
TEPMUHOJIOTHYECKMM  aIlllapaTOM; YMEHUE OOBSACHATH CYIIHOCTb, SBJICHHI,
IIPOLIECCOB, COOBITHIA, JI€TaTh BBIBOABI U 000OIIEHNS, 1aBaTh apryMEHTUPOBAHHbBIE
OTBEThI, MPUBOAUTH MPUMEPBI; CBOOOJHOE BJIAJECHHUE MOHOJOTMYECKOW PpEUbIo,
JIOTUYHOCTh W TIOCIENOBATENbHOCTh OTBETA; YMEHHE NPUBOAMTH MPUMEPHI
COBPEMEHHBIX MPOOIEM U3yyaeMoi 00JIacTH.

v/ 85-76 OajlIOB BBICTABJISAETCS CTYAEHTY, €CIIM OTBET, OOHAPYKUBAIOIINI
IPOYHbIE 3HAHUS OCHOBHBIX IIPOLIECCOB M3Yy4aeMOW MpeAMETHOW 00JacTH,
OTJMYaeTCs  [IyOMHOM W TOJHOTOM  PAacKpbITUS ~ TEMbl;  BIIaJICHUE
TEPMUHOJIOTHYECKUM  allllapaTOM; YMEHUE OOBSICHATHh CYIIHOCTh, SIBJICHHI,
IIPOLIECCOB, COOBITUM, JI€JaTh BBIBOABI U 0O000IIEHNUS, 1aBaTh apryMEHTUPOBAHHbBIE
OTBEThI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BIAJEHUE MOHOJOTHYECKOW peyblo,
JIOTUYHOCTh M TOCJIE0BATENbHOCTh OTBETAa. OIHAKO NONMYCKAaeTCs OJHA - JBE
HETOYHOCTH B OTBETE.

v 75-61 OaiioB BBICTABISETCS CTYAEHTY, €CIAM OLCHHMBAETCS OTBET,
CBUJIETEJILCTBYIOIIMK B OCHOBHOM O 3HAHMM IPOLECCOB M3YyYaeMOW IPEAMETHOMN
00JacTH, OTJIMYAIOIIMKACA HEAOCTATOYHOW TIyOMHOW U TOJHOTOM pPaCKPBITHS
TEMbI; 3HAHWEM OCHOBHBIX BOIPOCOB TEOPHH; c€JIa00 CcHOPMUPOBAHHBIMU
HaBbIKAMHU aHalIM3a SIBJICHUM, NPOIECCOB, HEIOCTATOUYHBIM YMEHHUEM JaBaTb
apryMEHTHPOBAHHbIE OTBETHl U MPUBOAUTH MPUMEPHI; HEJOCTATOUHO CBOOOIHBIM
BJIAJCHUEM MOHOJIOTUYECKOW peYbl0, JOTUYHOCTHIO U IMOCIEI0BATEIbHOCTHIO
otBeTa. Jlomyckaercss HECKOJIbKO OIIMOOK B COJEP)KaHWU OTBETa; HEyMEHHE
MPUBECTU TMPUMEP Pa3BUTHUSl CUTyallMd, MPOBECTH CBSI3b C JPYTUMHU acHeKTaMu
u3y4yaemoil o0nacTu.

v/ 60-50 GaisIoB BBICTABIIACTCS CTYICHTY, €CIIM OTBET, OOHAPYKHUBAIOIIMIA
HE3HAaHUE IIPOLIECCOB H3y4aeMOM MPEeAMETHONM 00JacTH, OTIMYAIOLIUICS

HeFHY6OKI/IM PACKPBITUEM TCMbI, HCE3HAHHCM OCHOBHBLIX BOIIPOCOB TCOPUH,
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HCC(I)OpMI/IpOBaHHBIMI/I HaBbIKaMM aHaJIn3a }IBJICHI/Iﬁ, mpouecCcoB; HECYMCHHEM
HdaBaTb ApryMCHTHPOBAHHBIC OTBCTHI, cia0bIM BIaJCHHUCM MOHOJIOTMYECKOU
pe€4bro, OTCYTCTBHCM JIOTUYHOCTH MW IIOCICAOBATCIIBHOCTH. I[OHYCKaIOTCﬂ
CCPBC3HELIC OIMOKHU B COACPIKAaHNU OTBCTA, HC3HAHHC COBpeMeHHOﬁ

npoOIeMaTUKU U3yyaeMoi 001acTH.
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