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1. EJIM OCBOEHMSA JUCIIUITJIMHBI

[enssMu OCBOSHUS TUCITUTUTHMHBI "AHTEHHBI 1 MUKPOXJICKTPOHHBIE YCTPOUCTBA CPEJICTB
CBSI3H "' IBJISIIOTCS:

1. IlpuoOpeTeHne 3HaHUS, YMEHUS W HABBIKOB, OOECIEUYHMBAIOIINX JIOCTHKEHHUE IICIICH
OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI TI0 HaINpaBleHUI0 «PanoTexHukay.

2. TloaroroBky B 00JIaCTH PAAMOTEXHUKH W MH(POTEIEKOMMYHHUKAIIUN I PEIICHHS 3a71ad
CO3/IaHUSI HOBOM M COBEPIICHCTBOBAHUS CYIIECTBYIOIIEH YCTPONCTB CBSI3U U aHTEHH.

3. O3HaKOMJICHUS C COBPEMEHHOM METOI0JIOTHEH HAyYHO-TEXHUYECKOTO TBOPYECTBA.

4. TlonrotoBka JIsl UCMIOJIH30BAHUS PAIMOTEXHUUECKUX 3HAHUN MPU PEUICHUU MPAKTUYECKUX
3a/1a4 10 pa3pabdOTKe M IKCIUTyaTalldd CHUCTEM, YCTPOMCTB M KOMIUIEKCOB PaJHOTEXHHUYECKOTO
npous.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOIT BO

JucuunianHa «AHTEHHbl M MHKPODJIEKTPOHHBIE YCTPOHCTBA CBA3HU»OTHOCUTCS K
Bapuartusnoii yactu. O6s3arensubie nucuuminnsl (b1.B.OJ1.5).

B3aumoceaszv ¢ opyecumu oucyunaunamu

J1Jis yCTIeNTHOTO YCBOCHHUS CTYIEHTAaMH Kypca « AHTEHHBI 1 MUKPOIJICKTPOHHBIS
YCTpOICTBa CPEACTB CBSI3U" HEOOXOUMO 3HAHHE OCHOBHBIX KYPCOB BBHICIIEH MAaTEMaTHKH,
(U3HKH, STEKTPOMArHUTHBIC TTOJIS U BOJIHBL. M3 Kypca BBICIIECH MaTeMaTHKH UCTIOIb3YOTCS
aneMeHThl TuddepeHIMaTbHOT0 U HHTETpalIbHOTO ucunciaenus. U3 kypca Gpusuku npu
M3YYEHUU JaHHOW JIUCHUILTMHBI UCTIONB3YIOTCS CIIEIYIONINE Pa3eibl: SJEKTPOIMHAMHUKA,
anekTpoctatuka. U3 kypca « MeKTpOMarHuTHbIE MOl U BOJHBD) OCHOBHBIE YPaBHEHHUSI
ANEKTPOIUHAMUKH, TPAHUYHBIC YCIIOBUS.

3HaHUA U HABBIKH, MOJTYYEHHbIE IPU U3YUYEHUU JaHHOTO Kypca, IUPOKO MPUMEHSIOTCS

CTYACHTAMH NP U3YUCHUH KYPCOB MPO(ECCHOHAIBHOTO IIUKJIA: METOJIBI M YCTPOMCTBA MpUEMa
CUTHAJIOB, METOJIbI U CPEJICTBA NIEpejaul CUTHAJIOB, COBPEMEHHBIE CUCTEMBI MOIBHKHOM CBSI3U U

ap..

3. KOMIIETEHIHUUA OBYYAIOIIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUA JTUCIUITIJIMHBI (MOAY JISA)

B pesynbpraTe OoCBOCHHS AMCUMUIUIMHBI «AHTEHHBI U MHKPOAJIEKTPOHHBIE YCTPOMCTBAcpEACTB
CBs3M»  oOydaromuiicss  JODKeH  o0llajaTh  CIEAYIOMUMH  NPodecCHOHATbHBIMH
komuerenuusimMu (OK u IIK):

® CITIOCOOHOCTBIO K caMOOpraHu3alyy u camooopazoBanmto (OK-7);

®  CIIOCOOHOCTBIO MPOBOIATH MHCTPYMEHTAIIEHBIEC U3MEPEHHS, HCTIONB3YeMbIe B 00J1acTH
MH()POKOMMYHHKAITMOHHBIX TEXHOJIOTHH 1 crcteM cBsizu (OITK-6);

®  CIIOCOOHOCTB TIPUMEHSITH COBPEMEHHBIE TEOPETHIECKHE H AKCTIEPUMEHTATLHBIC METOTBI
WCCIICNIOBAHUS C TIEJTHIO CO3IIAHNS HOBBIX TIEPCTICKTUBHBIX CPEIICTB IEKTPOCBSI3U U

uapopmaruku (I1K-17);



B pe3ynbraTe 0CBOGHUS MUCIMIIMHBI 00YJatOUIHics JOKEH IEMOHCTPUPOBATh
CIIEAYIOIINE PE3yJIbTaThl 00pa30BaHUsA:

3HATh:0CHOBHBIE IIPUEMBI OOPAOOTKHU U MPEACTABICHNUS SKCIIEPUMEHTAIBHBIX JaHHBIX
(OIIK-5). OcymiecTBasTh IOUCK, XpaHEHUE, 00pabOTKy U aHaIu3 HHGOPMALIUU U3 PA3IUYHBIX
MCTOYHUKOB M 0a3 aHHBIX, IPEJCTABIATH €€ B TpeOyeMoM (popmaTe ¢ UCTIOIb30BaHUEM
MH(OPMaLIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHosoruit (OI1K-6).

YMerb: paboTaTh B KOJJICKTHBEM TOJIEPAHTHO BOCIIPUHUMAs COLMAIBHBIE U KYIbTYPHBIE
paznuuus (OK-6). BeISBISATH €CTECTBEHHYIO CYIIIHOCTh MPOOJIeM, BOSHUKAIOIIHUX B XO€
npodeCCUOHATIBHOM 1eATEIbHOCTH, MTPUBIIEKATh JUIS UX PELICHUS COOTBETCTBYIOIIUX
¢uzuko-matemarnueckuit anmnapar (OIIK-2). Pemate 3aaun aHanu3a 1 pacuera XapakTepUCTUK
anektpudeckux emneit (OITK-3). BrimonHaTs MaTeMaTHUECKOE MOJICIUPOBAHUE 0OBEKTOB U
MIPOLIECCOB 10 THUIIOBBIM METOAMKAM, B TOM UHCJIE€ C UCIIOJIb30BAaHUEM CTAHJAPTHBIX MTAKETOB
npuknaaaeix nporpamm (I1K-1). Peanu3oBsiBaTh NporpaMmbl SKCIIEPUMEHTATBHBIX
UCCIJIETOBaHMM, BKJIIOYasi BEIOOP TEXHUYECKUX CPeACTB U 00paboTKy pe3ynbraroB (I1K-2).

Buaaners: HaBbIKaMU pabOThI C KOMITBIOTEPOM, METOAAMHU MH(POPMAITMOHHBIX TEXHOJIOTHH,
co0Ir01aTh OCHOBHBIE TpeboBanus nHpopMaimonHoi 6e3onacHoctu (OIIK-9). IlpaBunamu u
METOJIaMU MOHTaXa, HACTPONKHU U PETYIUPOBKH y3JI0B PAAMOTEXHUYECKUX YCTPOMCTB U CUCTEM
(ITK-18). Bnagets MeTo/1aMu IPOBEPKU TEXHUUECKOTO COCTOSIHUSL M OCTaTOYHOTO pecypca
000pyA0BaHUs, OPraHU30BBIBATH MPOPHUIAKTHUECKUE OCMOTPHI ¢ TeKymid peMoHT (I1K-20).



4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOIAYJIS)
OO6mast Tpy10€MKOCTh TUCIUTTMHBI COCTABIIAECT 6 3a4ETHBIX eUHUIL, 216 Jacos.

Tabmauua 2.

Paznen
MCIIATUIMHEI

CemecTtp

Henenst cemectpa

Bunbl yaeOHO# paboThI, BKIIIOYAst
CaMOCTOSATEIBbHYIO paboTy CTyJEHTOB
U TPYIOEMKOCTh (B yacax)

1

Jlexun
1~
l\Ul‘l\.a_y JIDTATYIYT
CeMUHADEL
3ausTuslIpakTudaecKue
pabotsiJlabopaTopHbIe
CPC

KIT/KP

O0BeM
yueOHOI
paboTsl
c
IpUMEH
eHHEM
HHTEpaK
TUBHBIX
METOJIOB
(B wacax
/%)

Dopmbl
TEKYIIEro
KOHTPOJIS

yCIEBaEMOCT

u
(no nedensam
cemecmpa),
¢dbopma

IIPOMEXYTOU
HOU

aTTecTaluu
(no

cemecmpam)

Paznea 1

JIunuu nepenauu.
OcHoBHBIE
nmapaMeTpsl. TUIbI
JIMHUN Nlepenayu.
OOIIHOCTE UX
paccMoTpeHuUs..
MaremaTuueckas
MOJEIb
peryJIspHON JTUHUN
nepenaun (JIIT).
HopmupoBanHubie
HaIpsHKECHUS U
TOKHU.
Koaddrmment
OTpaKEHHUS.

1/50

Hanpsoxenus u
TOKHU B
MPOU3BOJILHOM
ceuennu JIII.
BekrtopHsie
JMarpaMmbl.
Paznuuneie
PEKUMBI pabOTBHI.
Tpanchopmarys
COIPOTHUBIICHUM.
Kpyrosas
JuarpaMma
COMPOTHBJICHUH (TN
arpamma
Bomnemepra).

Cornacosanwue JITI.
Heo6xoaumocTh
COTJIaCOBaHUS.
IlocTranoBka
3a7a4H.
V3K0moJI0CHOE
COIJIaCOBaHME,
AITOPUTMBI U
pacuer cxem
COrJIacOBaHUsL.

2/29




CormacoBanue B
TpaKTe CO MHOTUMH
HEPETYISIPHOCTAMHE

Ilonsitue
MHOTOTIOJTFOCHUKA
1 MaTpulbl. Busl
Martpul. Matpuia
paccesiHusl.
JlocTonHCTBA.
IIpumenenue s
OIHCaHUS PaOOTHI
YCTPOMCTB.
WneanpHble 1
peaybHbIE
MaTpPHIIBIL.

2/29

BzanmMHOCTS,
OTCYTCTBHE ITOTEPh
Y CHMMETPUS
MHOTOIOJIFOCHUKOB
CrnenctBust u3
YHUTAPHOCTHU
MaTpPHUII
paccesiHusl.
CocraBHbBIC
MHOTOMOJIIOCHBIC
YCTpOMICTBa

[Ipumeps! mpoCTHIX
MHOTI'OIIOJIFOCHUKOB
CBY ot
JIBYXIOJFOCHUKOB
JI0
BOCEMHITOITFOCHUKO
B

Peittunr-
KOHTpOJIb Nel

Pa3pen 2

OCHOBBI TEOpUHU
AHTEHH.
Hasnauenue u
CTPYKTYpHast
CXeMa AaHTCHHBI.
[one u3nyuenus
AQHTEHHEI B
JIanpHel, OKHEH
U IPOMEXYTOYHOMI
obyacTsax. .

2/66,6

BexTopHas
KOMILIEKCHAs
JIarpaMmma
HaIpaBJIE€HHOCTH
(IH). Bropuunsie
mapameTpsl,
XapaKTepU3YIOIIHe
HaIpaBJIEHHOCTb.
AnTeHHa KaK
YEeTHIPEXITOIOCHHK.
AHTEHHBI B
pexume
paauonpuemMa

2/40

IIpocThie aHTEHHBI.
OnexTpudecKuit
BubOpatop. Ilome

2/66,6




W3ITy4eHUS
BHOpaTopa,
CONPOTHBIICHHE
n3nyuenus, KH/I.
Bxonnoe
CONPOTHUBIICHHS
BUOparopa.

10.

IlleneBrie
AQHTEHHBI.
Koucrpykunu
BHOPATOPHBIX U
LICJICBBIX AHTCHH.
Cnoco0s! nx
BO30YXKICHUS.
ITonockosele u
MHKPOITOJIOCKOBBIE
AQHTEHHBI.
CBepXIIIPOKOIION0
CHBIC aHTCHHEI.
Casi3aHHBIC
BuOparopsl. Meron
HaBoauMbIX DJIC

10

1/100

11.

JIuneiinbie
AHTEHHBI U
PELIETKH.
Huarpamma
HaIpaBJICHHOCTU
CHCTEMBI
OJIMHAKOBBIX
OJIMHAKOBO
OpPHEHTHUPOBAHHBIX
H3JIydaTenen.
Teopema
MIEPEMHOKECHHUS
JUarpaMM..

11

2/29

12.

W neanbHbIit
JIMHEHHBIN
H3ITy9aTeNb.
Anamm3 JIH.
Koaddrmment
HaTpaBJICHHOTO
newicTBus. Binsane
AMILTUTYIHOTO U
(azoBoro
pacmpenenenus Ha
rmapameTphl
JIMHEHHOU
aHTCHHBI. AHaIN3
HaNIpaBJICHHOCTH
JIMHEHHOU
paBHOMEpPHOMH
aHTEHHOM
peleTKu.
TlomaBnenue
MOOOYHBIX IJIaBHBIX
MaKCHMYMOB.

12

Peittunr-
KOHTPOJIb Ne2

13.

KH/.Bnusiaue
aAMIUTATY/HOTO U
¢azoBoro
pacripeneneHus Ha
napaMeTphbl

13




JIMHEUHOU
aHTEHHBI. AHTCHHBI
Oeryrel BOJHBI:
JUDIIEKTPUYECKUE,
CIIUpPAJIbHBIE,
WMIICTAaHCHBIE,
JIUPEKTOPHBIE

14.

N3nyyaromue
PaCKpBIBEI U
pemretrkn. CriocoObt
pacuera noJsieit
TDTOCKUX
PacKpbIBOB U
pewerok. KH/I u
s dexTUBHAS
IIOBEPXHOCTh
IIOCKOTO
cuH(pa3HOTO
packpeIBa.
Nznyuenue
TUIOCKUX
PacKpBIBOB
KpYIJION U
IIPSIMOYTOJIBHOM
(hopMBL.
VYnpasnenue
TTOJIOXKCHHE
TJIaBHOTO
MaKCHMyMa.
ITnockue
(asupoBaHHbIE
AHTCHHBIC
PEIIeTKH.
Pasmemnienue
AJIEMEHTOB.
PaccormacoBanme
IIPU CKaHUPOBaHHUHU

14

2/66,6

15.

Bonpocs! cuntesa
JIMHEHHBIX
AHTCHHBIX CUCTEM.
IlocTanoBka
3a7a4 CHHTE3a.
CuHTE3 METOZIOM
unrerpana Oypee.
CuHTE3 METOJI0OM
naplralbHbIX
Juarpamm.

15

16.

ArnepTypHble
AHTCHHBI.
Pynopueie
AQHTEHHBI.
JIun3oBele
AQHTEHHBI.

16

4/36,4

17.

3epKabHbIC
mapaboIHYecKue
anTeHHsl ([TA).
Buner 3epkait.
O6nyuarenu I1A.
PazHoBunHOCTH
AHTEHH.

17




18.

AHTCHHEBIE
pemretku (AP).
®a3upoBaHHbIE
AHTEHHBIE
peLeTKy.
Ynpagnenue
MOJIOXKEHUEM JIyda.
MHoronyueBble
AP.

Peiitunr-
KOHTPOJIb Ne3

Bcero 18 18 36 99

KII

20/28 JK3aMeH

JIABOPATOPHBIE 3AHATUA

JlaGopaTopHbIe 3aHATHS IPOBOATCS B 4 cemecTpe B 00bemMe 36 4acoB M IOJKHBI
CIIOCOOCTBOBATh 3aKPEIUICHUIO U YTIYOJICHUIO TEOPETHUCCKUX 3HAHUH U TIOTYYICHUIO
MPAKTHYECKUX HAaBBIKOB paboThI. JIabopaTopHbIe pabOTHI HOCAT UCCIICIOBATEILCKUN XapaKTep,
T.K. BO BpeMsI JOMAIIIHEH MOJATOTOBKH CTYJCHTHI COCTABIISIOT IJIaH SKCIICPUMEHTATBHBIX

UCCIIEIOBaHMM, TPOrpaMMy paboThl, TPOBOIAT NMPEABAPUTENBHBIE PACUEThI, UCIIONIb3Ys MMAKET
MPUKJIAIHBIX TPOTPAMM.

Ilepeuenv nadopamopnuvix padbom

Ne | Tema nabopaTopHBIX 3aHATUI Ko-Bo yacos
1 | M3yyeHue a1eMeHTOB BOJHOBOJAHBIX TPAKTOB 8 yacoB
2. | UccnenoBanue GpeppUTOBBIX YCTPONUCTB HA MPSAMOYTOJIbHBIX 4 yaca
BOJIHOBOJAX
3 | MuoronomtocHuku CBY 4 yaca
4 | Y3K0N0JIOCHOE COINIACOBAHME 4 gaca
5 | M3y4yeHue pynopHbIX aHTEHH 4 yaca
6 | U3mepenue ko3¢ duienTa ycuieHusi pynopHbIX aHTEHH 4 yaca
7 | I3yyeHue TMH30BbIX AaHTCHH 4 gaca
8 | JIuHeliHbIE aHTEHHBIE PEIIETKH 4 yaca
Bcero 36yacoB

[NPAKTUYECKUE 3AHATUA

[Tpu npoBeieHUH IPAKTHYECKUX 3aHATHI OCHOBHBIMH 32/1a4aMU SIBJISTFOTCS:
3akperuieHue TeOPETHYECKOTO Kypca IyTéM paclIMpeHus 3a/1au pacueTa apaMeTpoB

1.

2.

yctpoiictB CBUu aHTEHHBI .

[IproGperenne NpakTUYECKUX HABBIKOB ONPEEIICHUS XapaKTEPUCTUK YCTPOICTB,
00paboTKH pe3yIbTaTOB U3MEPEHHI, OCBOCHHE IPOrpaMM KOMIIBIOTEPHOTO

MOJIEJINPOBAHMSL.

Tembl npakmuueckux 3auamuil

Ne TEMA

Koi-Bo yacos

Jlunuu nepenaun. OCHOBHbBIE TAPAMETPHI.
Tunel muanii nepegaun. OOUTHOCTH UX
paccMoTpenusi. MaTtemaTuueckas MOJEINb

2

8




perynspHoi nuHuM nepenayu (JIIT).
HopmupoBaHHbIe HaNpsKEHUS M TOKH.

Koaddumment orpaxenus. Hanpsoxenus u
TOKH B IIPOU3BOJIbLHOM ceueHuu JIII.
BekropHbie quarpamMmebl. Pa3ziudHbie peskuMBbl
pabotsl. Tpanchopmaliusi CONPOTUBIICHUIA.
Kpyrosas nuarpamma
conpoTuBieHU(auarpamma Bosbnepra

CormacoBanue JII1. HeooxomumocTts
cornacoBanusd. ITocranoBka 3agaun.
Y3KO0MOJIOCHOE COTJIACOBAHUE, aJITOPUTMBI U
pacueTt cxeM coryiacoBanus. CoriacoBaHue B
TPaKTE CO MHOTHUMH HEPETYISIPHOCTSIM.

[ToHATHE MHOTOMNIOJIFOCHUKA U MAaTpULIbl. BUabI
Marpuil. MaTtpuna paccesaHusi. JlocTouHcTBa.
[Tpumenenue 11 onucanusi paboOThl yCTPONCTB.
WneanbHbie U pealibHbIE MATPUILBI.
B3anmHOCTB, OTCYTCTBHE MOTEPHh U CUMMETPHUS
MHOTOITOJIFOCHUKOB. CIIeICTBUS U3
YHUTApPHOCTU MaTpUIlbl paccesHusi. CocTaBHbIE
MHOTOTIOJIFOCHBIE€ YCTPOMCTBA

OcHoBbI TeOpun aHTeHH. HazHaueHue u
CTPYKTYpHasi cxeMa aHTEHHBI.

[Tone u3nmy4yeHNss aHTCHHBI B JTaJTbHEH,
ONMMKHEH U IPOMEXKYTOUHOM 00TIacTsIX.
BekropHast KOMIUIEKCHAs IarpaMmma
HanpasneHHoctd (JJH). Bropuunsie
napaMeTphl, XapaKTePU3YIOIIHe
HAIpaBJICHHOCTh. AHTEHHA KaK
YETHIPEXIOMIOCHUK. AHTCHHBI B PEKUME
paguonpuema.

ITpocTble aHTeHHBL. DIEKTpUUECKUI BUOpATOP.
[Tone uznyyenus: BuOpaTopa, CONpOTHUBIICHNE
nznyuyenus, KHJI. BxonHoe conpoTuBienus
Bubparopa. lllenessie antenusl. Koncrpykunn
BUOPATOPHBIX U LIeNIeBbIX aHTeHH. CIIocoObl UX
BO30yxaenus. [lomockoBbie
MHUKpPOIIOJIOCKOBBIE AaHTEHHBI.
CBepXI1IUPOKOINOIOCHbIE aHTEHHBI. CBs3aHHbIE
BubOpaTopsl. Metoa HaBoaumbIx D/1C.

JIuneliHble aHTEHHBI U pelIeTKU. J(uarpamma
HaIIPaBJIEHHOCTH CUCTEMBI OMHAKOBBIX
OJIMHAKOBO OPUEHTHUPOBAHHBIX U3Jy4aTeIIei.
Teopema nepeMHOKEHUS TUarpaMm.

W neanbHblil TMHEWHBIN U3TydaTenb. AHAIU3

JTH.

KoadduimeHT HarpaBiIeHHOTO IEHCTBUS.
Bnusinue ammiutyaHoro u pa3zoBoro
pacupeesieHus Ha IapaMeTpbl JIUHEHHON

9




aHTEHHbI. AHAJIN3 HANPaBJIEHHOCTU JIMHEHHOM
paBHOMEPHOU aHTEeHHOU pemieTku. [logaBienune
OOOYHBIX TMIaBHBIX MakcuMyMoB. KH/I.
AHTEHHBI O€TyIIel BOJHBI: TUIEKTPUICCKUE,
CIMpaJIbHbIE, UMIIEIAHCHBIE, TUPEKTOPHBIE

Wznyyaromye packpbiBbl U perieTki. CrocoObl
pacyeTa noJjei IIOCKUX PaCKPhIBOB U PEIIETOK.
KH/I u > dexTrBHAs TOBEPXHOCTH TIOCKOTO
cuH(pa3HOTO packpbiBa. M3mydeHue TIIOCKUX
PacKpbIBOB KPYIJION U MPSAMOYTOJIbHON (hOPMBI.
VYrpaBieHue nojioKeHUe TIaBHOIO0 MAKCUMYyMa.
[Tnockue ha3upoBaHHBIC AHTEHHBIE PEIIETKH.
Pa3meienue anementoB. PaccoriacoBanue npu
CKaHUPOBAaHUU

AneprypHble aHTEHHBI. PymnopHbie
aHTeHHbl. JIMH30BbIE AHTEHHBI.
3epkanbHble apadonnyeckrne aHnTeHHsI (I1A).
Bunel 3epkan. O6mygarenn [TA.
PazHoBUAHOCTH aHTEHH.

Bcero

18

10




S. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
5.1. AKTHUBHBIC U MHTEPAKTUBHBIE (POPMBbI 00yUECHUS

C uenpto ¢GopMUpOBaHUS U Pa3BUTHS NPOGECCHOHATHHBIXHABBIKOB CTYJIEHTOB B
y4eOHOMIIPOLIECCE HCTIONB3YIOTCSI aKTHBHbIE M MHTEPAKTUBHBIE (OPMBI MPOBEACHUS 3aHATHH
BCOUYETAaHMM C BHEAyIUTOPHON paboroil: (1abopaTopHble W NPAKTHUUECKHE 3aHATHUSA,
KOHTPOJIbHBIE ayJIUTOPHBIE pabOThl, HHAUBUAYyaJIbHBIC MOMAIIHHE padboThl). OOBEM 3aHATHH,
MIPOBOJAMMBIX B UHTEPAKTUBHBIX opmax, coctaBisieT 20 yacoB unu 28 %.

5.2. CamocTosiTesIbHast pad0oTa CTYCHTOB

CaMmocrosiTennbHass (BHEAyIUTOpHAsi) paboTa CTYACHTOB BKIIIOYACT 3aKpPCIICHHE

TEOPETUYECKOro MaTepuaja MpU MOArOTOBKE K BBHINOJHEHMIO M 3allluTe J1abopaTOPHBIX
3aJjaHNil, a TakXKe MPHU BBIMOJIHEHWH KYypCOBOTO MPOEKTa M WHANBUAYAJIbHON JOMAaIIHEn
paboTbl. OCHOBa CaMOCTOATENBHOM pabOTHl - U3yUEHHE JIUTEPATYPHl 10 PEKOMEHJOBAHHBIM
UCTOYHUKAM W KOHCHEKTY JIEKIIMH, aHaJIM3 TEOPETHMUECKUX IOJIOKEHUH NMPUMEHUTENBHO K
3a/IaHUIO0 HA KYPCOBOM MPOEKT.

5.3. MyJabTuMeIMifHbIE TEXHOJIOTUHN 00yYeHM sl

Bce nexkuuonHbIe 3aHATUS NPOBOASTCS B BHJAE MNPE3CHTALMI B MYJIbTUMEAUIHON
ayJUTOPUM C HCIOJB30BaHHUEM KOMIIBIOTEPHOIO MpPOEKTOpa U mpexacraBieHueMm ot 10 mo 15
CHaNJ0B MO KaKA0W JeKuu. CTyIeHTaM MPEIOCTABIIAECTCS KOMIIBIOTEPHBIN KypC JIEKIIHA.

5.4. Jlekium npurJameHHbIX CHENUAAINCTOB

B pamkax yyeOHOTro Kypca MmpeaycCMOTPEHbI BCTPEUH C MPEICTABUTENISIMU POCCUICKUX U
3apyOeKHBIX KOMITAHUH, BBICTYIJICHUS U JIEKIIMH CHIEUAJINCTOB, B YACTHOCTH:

e Jlokropa ¢usuko-maremarnyecknx Hayk, npogeccopa PAHXul'C (r.Bmagumup), B.I.

Pay

e JlokTOopa TeXHMUYECKMX Hayk, mpodeccopa, 3aB. Kadeapoit MOU (r.Mocksa) B.I'.

KapTtamena

5.5. PeiiTuHroBas cucremMa o0y4eHust
PelTHHr-KOHTPOJIb TPOBOIUTCA TPH pasa 3a ceMecTp. OH mpenonaraet oleHKy
CYMMAapHBIX 0aJUIOB MO CIEAYIOIINM COCTABIISIFOIINM: aKTUBHOCTh HA KOHTPOJIbHBIX

3aHATHAX,; KQ4YCCTBO BBIIIOJIHCHHA JOMAIIHUX peﬁTHHFOBBIX 3aI[aHHI>i n Ha60paTOpHBIX pa60T.
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6. OHEHOYHBIE CPEJACTBA VISl TEKYIHIEI'O KOHTPOJISA
YCHEBAEMOCTH, TIPOMEXYTOYHOM ATTECTAIIMHA IO HTOT'AM
OCBOEHMUA JUCIMIIJIMHBI 1 YYEBHO-METOJINYECKOE
OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTHI CTYJIEHTOB

6.1. Bonipoch! peliTHHT — KOHTpOJIs1 Nel
1. Pexumsbl pabotsr JIIT
[TapameTpsl, XapakTepHu3yrIIIe peKuMbl padboTsr JITT
Tpancdopmarnus conporusnenuit B JIIT
YeTBepTHBOIHOBBIH U MOTYBOJIHOBEIN TpaHCHOPMATOPHI CONPOTUBICHUN
JlnarpaMMa MoJHBIX COMPOTUBIIEHUHN U IPOBOJUMOCTEMN
V3kononocHoe cornacoBanue B JIII. OcHoBHbIE TpuHLMIEBL. [IprmMepsl
CornacoBaHue napajjienbHbIM Huteddom

CoracoBanue NOCIIE0BATEIBHBIM HIIeH (oM

A R A o B

CornacoBaHue 4YeTBEPTHBOJHOBBIM TpaHC(HOPMATOPOM

—_
=)

. Marpuiia paccessHust S

—
—

. B3auMHOCTB, CHMMETpPHSI M HEUCCUITATUBHOCTH ycTpoiicTB CBY

—_
[\9)

. MGTOI[I)I HU3MCPCHUA JUAr'OHAJIBHBIX 3JIEMCHTOB MAaTpPHUIIbL S

—
[98)

. MeTtonbl M3MepeHNs HeTMarOHAJIBHBIX JIEMEHTOB MATHIIBI S

14. N3mepenne 6onpimx 1 Maiasix KCB
Bonpoch! peiiTHHT — KOHTPOJIst Ne2

15. Knaccudukarus aHTeHH;

16. BxogHO€ cONPOTUBIIEHNE aHTEHHBI

17. JlnarpaMmma HanpaBJI€HHOCTH aHTEHHBI 110 TIOJI0 ¥ MOLTHOCTH

18. InpuHa auarpaMMbl HapaBIEHHOCTH TI0 YPOBHIM

19. KH/I anrenssl, cBsa3p KH/I ¢ pasmepamu aHTeHHBI, aMIUTUTYAHBIM B (ha30BBIM

pacrpeneneHneM

20. U3ny4eHne 271€MEHTapHOIO MIEKTPUYECKOTO TUTIONS

21. Dnemenr I'tolirenca

22. JIH cummeTpuyHOTro BUOpaTopa 1 ee CBOWCTBa

23. ConpoTHBIIEHNE U3TYYEHHUS] CAMMETPHUYHOTO BUOpATOpa B IIMPOKOM JHAara3oHe YacTOT
24. BxoiHO€ CONIPOTHBIIEHUE CUMMETPUYHOIO BUOpATOpa B IMIMPOKOM JIMANAa30HE YAaCTOT
25. JIBa uziyyaTens Ipu pa3HbIX (a30BbIX COOTHOIIECHHUSX M PACCTOSIHUAX MEXIY
JJIEMEHTaMU

26. CpoiicTBa cMH(a3HON CUCTEMBbI HEHAPABIEHHBIX U3TydaTesneit
12



27.
28.

Cucrema HaIlpaBJICHHBIX HSHy‘{aTCHCf/'I

B3aumHoe conpoTuBiieHUE NapaieNbHbIX ITOJIYBOJIHOBBIX BUOPAaTOPOB

Bonpocsl pediTHHT — KOHTPOJIs Ne3

29.
30.
31.
32.

33.
34.
35.
36.
37.
38.

Cxembl MUTaHMsI TOTYBOJHOBBIX BUOPAaTOPOB

HecumMeTpuuHbie BUOPATOPBI M CIIOCOOBI UX MUTAHUS

Junons Hanenenko

Jlnarpammbl HanpaBieHHON CUH(Aa3HOM NPSIMOYTOJIbHON U KPYIJIOHN IUIOIIA 0K MpU
pazHom AP

Brnusinue $pa3zoBbIX UCKQXKEHUN HA U3TYYCHHUE MIIOMIAAKI

OnTuManbeHeINA pynop

E-cexTonanbubiii 1 H-cekTopraibHBIN pyniop

Cocras JIA, Ha3HAYEHNE PJIEMEHTOB, TUIILI

Kyb6uueckue u kBagpatuyHbie (ha30Bble HCKakeHus B JIA

Turer napaGoaMYecKuX aHTEHH, UX CBOMCTBA. Y paBHEHHS MapaboIon1a BpalleHUs

39. IH aneptypHOl aHTE€HHBI, €€ CBA3b ¢ AP
40. KUII paccesiaus TTA.
41. U3mepenue /IH anTeHH.
42. I3mepeHue nosispu3alMOHHbIX XapaKTePUCTUK aHTEHH
43. Metoab! uaMepenust kodduiienTa yCuieHus: aHTeHH
6.2. Bonnpochl K dxk3aMeHy
Tabnuma 3.
1 Ha3naueHne 1 OCHOBHBIE CBOMCTBA aHTEHH.
2 Kraccuuecknii 1 BOTHOBOM MOIX0/T K OMMCAHUIO CBOMCTB MHOTOMOIIOCHUKOB CBY.
1 Knaccugukarys aHTeHH.
2 Marpuia paccesinus S.
1 BxonHoe conpoTHBIEHNE aHTEHHBI.
2 Cas3p Mexy Matpuniamu S,Z,Y.
1 ConpoTHuBieHUE N3ITYyYEHUS], MOLTHOCTh U3JIYy4E€HHUsI, MOIIHOCTb I1OTEPD, OJIHAs
MotHOoCTh, KITJI anTeHHBI.
2 B3anMHOCTB, CHMMETpPHS U HEIUCCUTIATUBHOCTH ycTpoiicTB CBY.
1 30HBI U3TyUYCHHUS.
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Ilepenymepanust BXO0B yCTpOMCTB. MaTpuia nepeHymepanui.

I[I/Ial“paMMa HAIpaBJICHHOCTHU aHTCHHBI 11O IMOJIF0O U MOIIHOCTH

MeTtobl HU3MCPCHUA JUAT'OHAJIBHBIX 3JIECMCHTOB MATPHUIIbI S.

dazoBas XapPaAKTCPUCTHUKA HAIIPABJICHHOCTH, NOJAPHU3aIMOHHAA XaPAKTCPUCTUKA

MeTO,[[I:I N3MCPCHUA HCAUATOHAJIbHBIX 9JICMCHTOB MATPHUIIbI S

[[InprHa quarpaMMbl HAIIPABJICHHOCTH 110 YPOBHSM

N3mepenue 6oabiux u Mansix KCB

KH/I anTennsl, cBsa3p KH/I ¢ pasMepamMu aHTEHHBI, aMILTUTYIHBIM U (pa30BBIM
pacIpeesIeHUEM.

MeTton 3-X 3TaJIOHHBIX HArpy30K

Koaddunment ycunenus (KY) anrennsl. Cioco0bl m3mepenns KY

Merto/1 3aMeIIeHNUs.

JeiictByromas anuHa 1 3 dexTruBHas miomans (moBepxHocts) anteHHbl. KNI
AHTECHHBI

H3mepeHne 37eMeHTOB MaTpUIIbl S Ha aBTOMaTUYECKOM HU3MEPUTEIE B MOJIOCE
4acToOT

MakcuMaabHO-0IyCTUMAst MOIITHOCTh,pa00Y M YaCTOTHBINM JUANa30H aHTCHHBI.

JIBoiHoM T-MoCT

Pons TCOPHHU IJICMCHTAPHBIX H3ﬂyaneneI71 IIpu OIIPCACICHHUHN I10JIS
N3JIYUYCHUA aHTCHHBI

BoJIHOBOAHO-111EJIEBOM HANIPABJICHHBIN OTBETBUTEIb

HpI/IHIII/IH SKBHUBAJICHTHBIX TOKOB

KBanpatHslii MocT

I/I3J'Iy‘-ICHI/IC QJICMCHTAPHOI'O 3JICKTPUUYCCKOI'0 JUITOJIA

['uOpuaHOE KOJIBIIO

I/I3nyquI/Ie TOHKOI'O ITpOBOAA

HanpaBneHHbIl OTBETBUTEND HA CBsi3aHHBIX JII1

OJIeMEHTapHBIM MATHUTHBIN AUIOJb

@eppuToBbIil BEeHTHIIb Ha 3 (eKTe CMEIISHUS OIS

OneMeHTapHasl 2JIeKTPUUYECcKasi paMKa

DeppuToBbId Y -LUPKYIATOP

Dnemenr [roiirenca

Perynupyemslii peppuToBHIii hazoBpamiarennb
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Pacnpenenenue Toka U 3apsja Ha TOHKOM BUOpaTope

MaremMatnyeckasi MOJIeIb peryJsspHoi guHuK nepenaqu (JII1)

JIH cummMeTpuuHOro BubpaTopa u e€ cBoiicTBa

Hopmupoannoe Hanpsixenue v Tok B JII1. BektopHast auarpamma TOKOB U
HaIpPsDKCHUH, paclpeiesIeHle TOKOB U HanpspkeHui B JII

BXOI[HOC COIIPOTUBJICHUC AHTCHHBI

Cas3p Mex 1y Matputiamu S,Z,Y

JleiicTByromas IMHa CUMMETPUYHOT0 BUOparopa

Pexumbl padotsl JIII

ConpoTHuBiieHHE U3TYyYEHUS] CAMMETPUYHOTO BUOpaTOpa B IMIMPOKOM JUAa30He
4acToOT

ITapameTpsl, XapakTepu3yroIxe pexkuMbl padboTsl JIIT

Bxoanoe COIIPOTUBJICHUEC CUMMETPHUYIHOT'O BH6paTopa B HIMPOKOM AHAIIA30HE
qaCToT

Bausinue pexuma padotsl Ha KI1J]

ITone uznyyareneil, OMUHAKOBO HAIIPABJICHHBIX B IIPOCTpaHCTBE. Teopema
NIEPEMHOKECHUS

Tpanchopmanus conporupiienuid B JII1

JIvHeliHbIe CUCTEMBI MICHTUYHBIX U3JIydaTelen

BxonHoe conpoTuBIeHHE U TPOBOJAUMOCTD KOPOTKO3aMKHYTOI'O U PA30MKHYTOTO
otpe3koB JIIT

JIBa u3mydarens npu pa3HbIX (Ga30BbIX COOTHOIICHUSX U PACCTOSHUAX MEXY
AJIeMEHTaMH1

YeTBepTHBOJHOBBIN U OJTYBOJIHOBBIN TpaHCGhHOPMATOPhl CONPOTUBICHUN

CaoiicTBa cuH(]a3HON cUCTeMbl HEHAPABJICHHBIX U3JIydaTesei

JmarpaMma noJgHbIX CONPOTUBIECHUN U IPOBOIUMOCTEN

Cucrema HeHanpaBJICHHbIX U3JTydaTesel co cIBUTOM (ha3 MEXIy TOKaMH

V3kononocHoe cornacoBanue B JIII. OCHOBHbIE IPUHIUIIBL.
[Tpumepsl

Cucrema HAIPaBJICHHBIX I/I3Hy‘laTCHeI>’I

CornacoBaHue napajuiesbHbIM Huieddom

KommuiekcHoe conpoTrBIIeHHE CUCTEMbI BUOPATOPOB

CornacoBaHue OCIE0BATENbHBIM HIICHPOM

B3aumHoe conpoTuBiieHHE TapaliedbHbIX MOJTYBOJIHOBBIX BUOPATOPOB

CornacoBaHue 4eTBEPTHBOJHOBBIM TpaHCHOPMATOPOM

VY4er BIMSHUS 3eMJIM Ha TapaMeTpbl BUOPATOPOB
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CornacoBaHHbIE HATPY3KU

JIH BuGpaTopa Haj 3emieit

KOpOTKO?»aMHKaTeJ'II/I U pCAKTHBHBIC HATI'PDY3KH

JIH BuGpaTopoB Haj 3eMiiel ¢ KOHEUHOM MPOBOJIMMOCTHIO

W3015ITOpbl KOAKCHAIBHBIX TPAKTOB

Hacrtpoennsie BuOpaTopsl. [107yBOTHOBBIN BUOPATOP M €TI0 CBOMCTBA

Pa3zbembl 1 counenenus. Bpamaronmecs coYJIeHEHUs!

CxeMbl TUTaHUS TTOJTYBOJTHOBBIX BUOPATOPOB

ITepexoanl mexay JIIT

ITonyBOTHOBBII BUOPATOP C INIOCKHM Pe(IEKTOPOM

Kaccuuecknii ¥ BOTHOBOM MOAXO K OIMMCAHUIO CBOMCTB MHOTOIOMIOCHHKOB CBY

[Ineti¢-sudparop Iucronpkopca

Marpuiia paccessHust S

CxeMBbl MUTaHus BI/I6paT0p0B THOKHUM KOAaKCHAJIOM

CBsi3p Mex 1y MaTpuriamu S,2,Y

CxeMbl uTaHusi BUOPATOPOB JKECTKUM KOAKCHAJIOM

B3auMHOCTH, CHUMMETPHSI U HEAMCCUIIATUBHOCTH ycTpoiicTB CBY

HecummeTpruyHble BUOPATOPBI M CIIOCOOBI UX MUTAHUS

IlepenyMepanus BXOA0B yCTpOUCTB. Martpuiia nepeHymepauuu

HecumMerpuyHble BUOPATOPHI C paCIIMPEHHON OJI0COU

MeTo1pl U3MEPEHHUS THarOHAIbHBIX 3JIEMEHTOB MAaTPHUITHI S

I[I/IpeKTOpHBIC aHTECHHBI TUITA BOJIHOBOM KaHAal

MGTOI[BI N3MCPCHUA HCAUAIrOHAJIbHBIX 9JICMCHTOB MATPHUIIbI S

AHTEHHBI 00PaTHOTO U3ITYUYEHHSI

W3mepenne 6onbinx 1 Masibix KCB

Junons Hanenenko

Meton 3-X 3TaJIOHHBIX Harpy30K

bukonnyueckas 1 KOHMYECKas aHTCHHA

MeTton 3aMeleHust

I[I/ICKO-KOHyCHaH dHTCHHA

HSMepeHI/Ie OJICMCHTOB MATPHIIbI S Ha aBTOMaTHYECKOM HU3MCPUTEIIC B IIOJIOCEC
4aCTOT

YronkoBas aHTCHHA

JIBoiinoi T-moct
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YacToTHO-HEe3aBUCUMAas aHTEeHHA. [I[pUHIIMITBI IOCTPOECHUS U CBOMCTBA

BonnoBoHO-11Ie1eBOM HaHpaBJ’IeHHLIﬁ OTBCTBUTCJIb

IInockue JIOTOCPCOANYCCKUC AHTCHHBI

KBagpaTHbiii MOCT

OcHoBHbIe cBoMcTBa anepTypHbix anteHH. KHJ/I. [llupuna rinaBaoro nenectka JIH

['nbpuaHOE KOJIBIIO

N3nyyeHne npsiMOyroiabHOM U KPYIJIOW TUIOIIAI0K MPHU Pa3HOM aMIUTATYHOM
pacnpenenenuu noss (AP)

HanpasieHnHbIii 0OTBETBUTENL Ha CBsi3aHHBIX JITT

JlnarpaMmbl HarpaBJaeHHOW CMH(pA3HON MPSAMOYTOJIBHOW U KPYTJIOHN TUTOMIAA0K TpH
pazHom AP

@eppuToBbIil BEeHTHIIb Ha 3 (eKTe CMEIIeHUs O

Bausaue (I)EBOBBIX HCKaKCHUM Ha H3JIYUCHUC TIJIOIITAAKN

DeppuToBbIN Y -LIUPKYIISITOP

I/I3nyquI/Ie OTKPLITOI'O KOHIId BOJJHOBOOA

Perynupyemslii peppuToBbIii hazoBpammaTesb

OnTtumManabHbIA PyHOp

MaremaTtnueckas MOAEIb PeryasipHoi iuHuu nepenauu (JIIT)

E-cexTopuanibablii 1 H-CEeKTOpHUANIbHBIN pyniop

Hopmuposannoe Hanpsixenue v Tok B JIII. BekropHas auarpamma TOKOB U
HaIpsDKEHUH, paclpeiesIeHle TOKOB U HanpsbkeHui B JIIT

ITupamuaanbHBIN pynop

Cas3p Mexay Matpuniamu S,Z,Y

Konunueckuit pynop

Pexumbl padotsl JIIT

Pynop ¢ accumerpuynoii JIH

[TapameTpsl, XapakTepu3yomme pexkuMbl padboTsl JITT

Cocras JIA, HazHAaYeHNE DIIEMEHTOB, THUIIEI

Biustaue pexxuma pabotsl Ha KIT/]

YpaBHeHue, onpezenstoniee Npopuiib JUH3bI

Tpancdopmanus conporusieruii B JII1

Biusinue 1MH3 Ha aMIUIMTYAHBIE pacrpeiesieHus B aneptype JIA

BxoaHoe conpoTuBiieHNE U TPOBOJIUMOCTh KOPOTKO3aMKHYTOTO U PA30MKHYTOTO
otpe3koB JIIT
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1 KybOuyeckue u kBagpaTHuyHble Ga3oBble HCKaXeHus B JIA

2 YeTBepTHBOJIHOBBII U NOTYBOJHOBBIN TpaHCHOPMATOPbI CONPOTUBICHUN

1 Tumnbl napaboaMYECKUX aHTEHH, UX CBOMCTBA. YpaBHEHHUs Tapabosionia BpaeHUs

2 JlnarpaMma noJIHBIX CONPOTHBJIEHUN W MPOBOJIUMOCTEM

1 PacueT napabonndeckux aHTCHH

2 Y3kononocHoe cornacoBanue B JIII. OcHoBHble npuHIMIBL. [TprMepsl

1 O6nyuarenu napabonnyeckux anTeHH. CBA3b aMILTUTYAHOTO paclpe/iesieHus B
aneptype ¢ JIH obiryuatens

2 CoracoBaHue nmapauiebHbIM TuIeri(om

1 JIH aneptypHO# aHTeHHBI, €€ CBsA3b ¢ AP

2 CornacoBaHue NOCIEI0BATENbHBIM HIICHPOM

1 CocraBHoe AP u aneprypnsbiit KUII TTA

2 CornacoBaH#e YeTBEPTHBOIHOBEIM TpaHC(HOPMATOPOM

1 Yuer 3aTeHeHus packpbiBa oomydaresns. KUII Tean

2 CornacoBaHHbIE HArPY3KU

1 KUII paccesnus [TA

2 KopoTko3aMbIKaTeIn U peakKTUBHBIE HArPy3KHU

1 N3mepenne JIH anTeHH

2 N30715ITOpbl KOAKCUAJIBHBIX TPAKTOB

1 M3mepenne noiasipu3alliOHHbIX XapaKTEPUCTHK aHTEHH

2 Pazbembl 1 cowieHeHus. Bpalaromuecs: COuIeHeHUs

1 MeToap! m3MepeHns KOdQPHUIMEeHTa YCUICHHUs aHTeHH

2 ITepexonsl mexay JIII.

1 N3mepenue korphuiMeHTa yCuJIeHHs aHTeHH 110 METOAY IJIOCKOT0 3KpaHa

2 Pazbembl 1 cowneHenus. Bpanarommecs: CowieHeHUs

1 OmnpezneneHue BXOAHOTO COMPOTUBIICHUS aHTEHH ITyTeM U3MEPEHUs MOAYIS U (a3bl
K02 umeHTa oTpaskeHHs

2 ITepexoasl mexay JII1
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6.3. 3apanus n Tectsl KoHTPOsA CPC no nucuuniaune

6.3.1. 3apanus

3aganue 1. PaccuutaTh M MOCTPOUTH B AEKAPTOBOM M MOJISPHON cHCTeMaX KOOpJAMHAT B
HOPMHPOBAHHOM W HCHOPMHUPOBAHHOM BHJIE IHATPaAMMy HAIPaBICHHOCTH CHMMETPHYHOTO
AJIEKTPUYECKOT0 BUOpaTopa AMUHHOM 2]1=A/4*n,rae n-nopsaKoBblii HOMEp CTYIEHTOB I'PYIIIIHL.
[TosyueHHbIe pe3ynbTaThl CPAaBHUTH C Pe3yJbTaTaMH pacuyeTa COCeTHUX BapuaHTOB. [lepBbiit
BapHaHT CPAaBHUBAEM C JIEMEHTApHBIM AJIEKTPUYECKHM BUOPATOPOM, a MOCIETHUI CPaBHUBACT
C BapUaHTOM, KOTOPBIA HMeeT HoMep n+1.

3ananue 2. Paccuntath ¥ MOCTPOUTH B IEKApPTOBOM M MOJSPHOM CUCTEMaX KOOPAMHAT B
HOPMHPOBAHHOM W HCHOPMHUPOBAHHOM BHJIE THArPaMMy HAIPaBICHHOCTH JTMHEHHOW aHTEHHOU
PELIETKH CUCTEMBI IOJIYBOJIHOBBIX BUOPATOPOB B MI0cKOoCcTH BekTopa E. /laHHbIe mpuBeeHBI B
TabIuIIe.

Bapuantsl Yucno PaccrostHue CaBur

u3ydarenei MEXIY 0 /2 s 3n/2
U3JIydaTes MU

1,2,3,4 2 A2 0 /2 i 3n/2
4,6,7,8 2 A 0 /2 e 31/2
9,10,11,12 2 3IN2 0 /2 i 3n/2
13,14,15,16 2 2\ 0 /2 e 3m/2
17,18,19,20 3 A2 0 /2 s 31/2
21,22,23,24 3 A 0 /2 T 3n/2
25,26,27,28 3 3M2 0 /2 e 31/2
29,30,31,32 3 2\ 0 /2 i 3n/2

[IpoaemMoHCTpHpPOBaTh NPHU BHIMOJIHEHUN PAa0OTHI TEOPEMY NEPEMHOXKEHUS.

3ananue 3.Pemmts 3a1a4y y3KOIOJOCHOTO COTVIACOBAHUE C IPUMEHEHUEM KPYTrOBOU
JyarpaMMbl HODMUPOBAaHHBIX COITPOTHUBIICHUI U POBOAUMMOCTEHBoIIBIIEpTa, IPU CIETYIOIINX
UCXOJIHBIX JTaHHBIX.

Bapuant ConpoTHBI€HNE HATPY3KU BonnoBoe VYerpoiicTBo
N RH, Om JXH, COIIPOTUBJICHUE | COIVIACOBAHMS
Om 7B, OM

1 20 +j20 50 [Tapannenshsriii K.3.
nuiend

2 30 -140 50 [Mapannensusriii K.3.
e

3 40 +j40 50 [Mapannensubrii X.X.
nuiend

4 10 -150 50 [TocnenoBarenbHBIN
X.X. nuteid

5 60 +370 50 UeTBepTHBOIIHOBBIM
TpaHcdopmarop

6 70 -j10 50 [Tapamnensusbiil K.3.
e

7 80 +320 50 [TocnemoBaTeIbHBIM.
K.3 nureiig

8 90 -130 50 [Tapannensusbrii K.3.
e

9 100 +40 50 ITocnenoBaTenbHbBIN
X.X. mueiid

10 110 -160 50 YeTBepThBOJIHOBBIM




TpaHchopmarop

11 120 +j70 50 YeTBepTHBOJIHOBBIH
Tparcdopmarop

12 130 +310 50 ITocnenoBaTenbHBIIA.
K.3 meiid

13 140 -120 50 YeTBepTHBOJIHOBBII
Tparchopmarop

14 150 -1150 100 YeTBepTHBOJIHOBBIN
TpaHchopmaTop

15 20 -j170 100 [TocnenoBarenbHbII
X.X. nuieid

16 30 +j70 100 [TocnenoBaTenbHBIN.
K.3 muteiid

17 40 -j110 100 [Tapannenshsiii K.3.
nuiend

18 50 +j50 50 [Mapamnensusrii K.3.
nrend

19 10 -110 50 [Mapannensusriii K.3.
nuieid

20 20 +7100 100 [TocnemoBaTenbHBIM
X.X. nueiig

21 30 -j120 50 [TocnemoBaTeIbHBIM.
K.3 nuteiig

22 40 +150 50 INocnenoBaTenpHBIN.
K.3 nueiig

23 60 -j10 100 [Tapannensubiii K.3.
e

24 70 +320 50 ITocnenoBaTenbHBIIA.
K.3 meiid

25 80 -1160 100 YeTBepTHBOJIHOBBII
Tparchopmarop

ITo Bcem 3aanusiM HEOOXOIUMO HAMUCATh BBIBOJbI B KOTOPBIX MPUBOASTCS PE3YJIbTaThl paOOTHI.
6.3.2 TecTbl NPOBEPKH 3HAHUIA 110 AUCHUILIHHE

1. Mexay KakuMH BeJIMUMHAMH YCTAHABIMBAET CBSI3b MATPHUIIA paccesiHus?
1. Mexnay Tokamu 1 HanpsHKEHUSIMHA
2. Mex 1y KOMIUIEKCHBIMHU aMIUTUTYIaMU TTaJAl0MIUX U OTPAKEHHBIX BOJITH
3. Mexay HanpsiKEHUsIMU Ha BXOJE U BBIXOJIE
2. Kakoii pusmdecknii CMbICT CBOMCTBa yHUTapHOCTH[ S]?
1. OTcyTcTBUE IOTEPH B YCTPOHCTBE
2. PaBeHCTBO HaNpsKEHUH Ha BXOJIE U BBIXOJE
3. CUMMETPUYHOCTb BXO/IOB
3. Urto Ha3pIBaeTCst KOAPPHUIIUECHTOM CTOSTYCH BOTHBI?
1. OTHOIICHNE HANIPSDKEHHS HA BXO/IE K HAMPSHKEHUIO HAa BBIXOJIC

2. OTHOIICHHE MaKCUMyMa U MUHHUMYMa 3JICKTPUYCCKOT'O IIOJIA B JIMHUHU II€pEaaIU
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3. OtnHomenne Uobpat u Unan
4. Kak TouHee u3MepuTh KOOPAUHATY MUHUMYMa?
1. MeTon BUIIKH
2. Metox 3aMenieHus
3. MeTtop Tpex 3TaJIOHHBIX Harpy30K
5. JlaeT 1 OCTaBIEHHBIN OTKPHITHIM (0€3 Harpy30K) KOHEIl BOTHOBOHOM N3MEPUTEIbHOM
JIMHUM PEKUM XOJIOCTOTO XoAa?
1. Jla
2. Her
3. OTo cornacoBaHHas Harpy3ka
6. Uem OTIMYArOTCSl B3aUMHBIN ¥ HEB3aUMHBIN (Da3zoBpamarenu’?
1. 3nauennem K03(pPUIMEHTOB OTpaKEHUS
2. PaBeHCTBOM BCEX JIEMEHTOB MAaTPULIbI
3. 3nauenunem kod(dunmenTta nepegaun
7. YeM MOJIHOCTHIO OMHMCHIBAETCS BHEIIIHEE MTOBE/ICHNE yCTpoicTBa?
1. 3HaueHue IEMEHTOB MaTHUIIBI [S]
2.KonnuecTBOM 371€MEHTOB MaTPHILIbI
3. YucnoMm Xon0B ycpoiicTBa
8. Kak usmeputs 6ospmoe 3Hauenne KCB?
1. Meton 3amenieHus
2. MeToa yABOEHHOIO MUHUMYMa
3. MeToz 3TajoHHOM Harpy3Kku
9. Kakoii BeHTHIIb BIISIETCS OoJiee JUana3oHHbIM?
1. Ha apdpexre cmerenus mos
2. Ha sa¢dexre GpeppoMarHUTHOTO pe3oHaHCca
10. B ueM cOCTOUT OTJIMYUE MaTPUI] pacCesHUS UACATbHBIX U PEaJIbHBIX
BEHTWIEH,ITUPKYJISITOPOB,ha3oBpaIiaTeacii?
1. Bce Hynu B epBBIX CTPOKAX MaTPHUIHI [S]
2. Bce eauHIIbI 110 TIABHOM AUAroHaIn
3. Hanmnumem Hynel v eAMHUILL B UAeabHON MaTpuiie [S]
11. Kak onpenensieTcst 4Mciio NOJIF0COB MHOTOIOIIOCHHUKA?
1. Hucno BX0/10B, YMHOKEHHOE Ha JBa
2. PaBHO unciy BXOJI0B

3. Uucno BXOOOB U HE3aBUCUMBIX TOKOB BOJIH 11O BXOAaM, YMHOXXCHHOC Ha ABa
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Kaxoa MP kopoTtkozambikaTesns?
l. pp=-1
2.[SI=["
3.[SI= [0

Kax uzmensitores snemenTsl MP MHOTONONIFOCHUKA TIPU TIEPEMEIIIEHUH TUTIOCKOCTEN oTcueTra’?

1. U3meHnstoTcs Moaynu ko3¢ pUIIeHTOB nepeaayu
2. U3menstoTes (asbl Bcex 3J1€MEHTOB
3. V3meHs0oTCs MOIYIH U (a3bl BCEX HIEMEHTOB
Kak cka3piBaetcst Ha MP HeaMccunaTUBHOCTD ycTpoiicTBa?
1. OguHaxkoBbI KO3PGUIUEHTHI TIepeadn
2. Hynu Ha r71aBHOM AMaroHaliu
3. CymMa KBaJpaTOB 3JIEMEHTOB JIFOOOH CTPOKH
KaxoBa nepnoguunocts B pacupeneneann U’(z) u I'(z)?
1. JInmHa BOTHBI
2. IlonoBuHa AJIMHBI BOJHBI
3. YeTBepTh JUIMHBI BOJHBI
KaxoBa cBsi3p Z’ 1 Y’ Ha AuMarpaMMe UMIIEAaHCOB?
1. D10 oHA M Ta Xe Touka
2. DTO 1MaMeTpaIbHO MPOTUBOIOIOKHBIE TOUYKH
3. D10 TOUKM Ha JuHUH Ipl=1
Kaxum 3nemMeHTOM BBINOIHSETCS corjacoBanue Touek B u D?
1. Tpanchopmarop conpoTHBIEHUN
2. PeakTuBHBIH nuTeH]
HackoabKo OTIHYAIOTCS JUTMHBI PA30MKHYTOTO U KOPOTKO3aMKHYTOT'O 1111eH(oB?
1. mHa M8
2.Ha M4
3.Ha A2
OT uero 3aBUCHT NOJIOKEHUE TIaBHOro Makcumyma JIH pemerkn?
1. Ot caBura ¢as3sl MEXIY dJIEMEHTaMH
2. OT aMIUTUTYAHOTO pacrpeeaeHust
3. OT hopMBI OTACIBHBIX M3TydaTenei
Kak BiusieT 4ucio 3JIeMEHTOB PEeIIeTKH Ha YUCIO OOKOBBIX JIETIECTKOB?
1. YBenuuuBaeTcs ¢ yBeJIMUEHUEM N

2. YMeHbIIAETCS C YBEIMYEHUEM N
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3. He usmensercs
21. Kakue aHTEeHHBI Ha3bIBAIOTCSI PE30HAHCHBIMU?
1. d&=n4
2.d=Md
3. d=M8
22. Kakoe aMIITUTY/IHOE paclipeieieHue TaeT Haubonpmmid K03 puineHT HanpaBIeHHOTO
JNeUcTBUS?
1. PaBHOMEpHOE
2. Cnagaroniee K Kparo
3. KBagpatuunoe
23. U3-3a yero B TMH30BOI aHTCHHE BO3HUKAET KBaJ[paTHIHOE (Da30Boe pacmpeaeneHue?
1. Cmemenue obmydaTens BA0JIb (DOKATbHON ocH u3 (oKyca
2. Cmemenne obmydaresns momnepek GpokaabHOI ocH
24. oT 4ero 3aBUCHT KOA((OUIIUEHT MPETOMIICHHS MAaTaIOTUIACTUHYATOM JINH3HI?
1. Ot paccTosiHUS MeXAY IJIaCTUHAMU
2. OT TOMIIMHEI TUIACTUH
3. Ot nnameTpa JUH3BI
25. KakoBo AP B pynopHbIX aHT€HHaX?
1. PaBHOMEpHOE
2. KocunycounanpHoe
3. KBagparuunoe
26. KakoBa ®P B pynopHbIX aHT€HHaX?
1. PaBHOMEpHOE
2. KocunycounanpHoe
3. KBagparuunoe
27. Kak Bnusier kBagparnyHoe OP na /IH?
1. PacimpsieT TaBHBIN J€NECTOK U YBETUUYUBAET OOKOBBIE
2. PacmmpsieT raBHBIN JENECTOK U yMEHbIIAaeT OOKOBBIE
3. Cyxaer IJ1aBHBIH JIENECTOK
6.4. TunoBoe 3aJaHue HA KYPCOBO# NMPOEKT BKJIOYAeT B cels:
[Ipu KypcoBOM MPOEKTUPOBAHUHU CTYJIEH pelIaeT HHKEHEPHYIO 3aauy 1Mo pa3padoTke
YCTpOICTBa ¢ 3aJaHHBIMU XapaKTepuUCcTUKaMu. B mpoiiecce mpoeKTHPOBaHUS OH JIOJIKEH:
-palMoOHAIFHO CIUIAHMPOBATH BBIMOJIHAEMYIO padoTy;
-OCBOUTb MH)KEHEPHBIE METO/IbI pa3padOTKH yCTPOICTBA;

-BBITNIOJHUTB PACYETHI NAPAMETPOB U XapaKTEPUCTHK YCTPOMCTBA COBPEMEHHBIMU METOJIAMH C
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JIOCTaTOYHOM TOYHOCTBIO,

-JIOTUYHO U I'PaMOTHO HU3JIOXKUTH PE3YJIbTAThI pa6OTI>I B IIOSICHUTEIIFHOM 3aIlNCKe.

3HauuTeNbHASA YacTh TEM CBSA3aHA C Pa3pabOTKON M pacyeToM XapaKTEPUCTHUK HAIPaBICHHbIX

AHTCHH PAa3JIMYHbIX TUIIOB: Hapa6OJ'II/I‘{eCKI/IX, JIMH30BLIX, PYIIOPHO-JIMH30BbIX, aHTCHHBIX

PpCUICTOK, MHOT! OBI/I6paTOpHLIX AHTCHH INOBCPXHOCTHBIX BOJIH U AP.

KypcoBoil mpoeKkT cOCTOUT U3 MOSICHUTEIbHOMN 3anucku 00beMoM 25-30 crpanun popmara A4 u

1-1,5 nucra yeprexeit popmara Al.

IlosicanTenpHas 3amucKa JOJIDKHA BKJIFOYAaTh B cebs:

1.
2.

Texunuueckoe 3amanue Ha pa3paboTky (1 c.).

Beenenue (1 —2 c.), B HEM KpaTKO ONpPEIENSIeTCS] MECTO pa3padaThIBAEMOT0 YCTPOICTBA
B PSIy APYTHX.

Ananu3 TexHudeckoro 3ananus (3 - 5 c.), rae paccMaTpUBalOTCsl BO3MOXHBIE BapHAHTHI
pelIeHus 3aja4uu, TPUHIIUIIBI IEHCTBUS U Ha3HAUEHHUE OCHOBHBIX YacTel YCTPONCTBA,
dbopMupyrotcs TpeOOBaHUS K HUM M 00OCHOBBIBACTCSI BRIOpAHHBIN BapHaHT.

Pacuernas wacth ycrpoiicta (5 — 7 ¢.), Tie OnpeaensitoTCs OCHOBHBIE T€OMETPHUECKUE
pa3Mepbl KOHCTPYKITUH M PACCUUTHIBAIOTCS 3JIEKTPHUUECKHUE XapaKTEPUCTHKH.
BrimonHsieTcst HE00X0AMMOE YHCIO KOPPEKIUN JAaHHBIX UCXOTHOTO BapuaHTa JI0
JOCTUKEHUSI TPEOYEMBIX XapaKTEPUCTHK.

KonctpykTuBHas pa3padotka y3ia (3 — 5 c.) (ecnu 3amaHa), B KOTOPOH pacCUNUTHIBAIOTCS
1 000CHOBBIBAIOTCS BCE pa3Mephl, MaTEPHUAIIbl U DIIEMEHTHI.

Omnucanue KOHCTpYKIMH (2 — 3 ¢.), TJIe MOKa3bIBAETCsl B3aUMOJICHCTBUE OCHOBHBIX
qyacTel, yKazaHbl 0OCOOCHHOCTH KOHCTPYKIIMH.

3axmtouenue (1 — 2 c.) ¢ BBIBOAaMH O pe3yibTaTax U BOSMOXHBIX MyTSAX YJIy4IICHUS
KOHCTPYKIUH.

Crucok UCTIOIb30BAaHHON JTUTEPATYPHI.

Conepxanue.

Tunosble 3a1aHNSI HA IPOEKTUPOBAHHUE

Bapuants! 3ananuii Kk KypcoBoMy npoekty 1o teme “Tlapabonnueckue aHTEHHBI

BapuanTt

A,cM Tpebosanus k IH P,xBT [onspuzanus Jpyrue yka3zaHus
KHJ ABe, ABH,

(TUI aHTEHHBI,

rpa, rpa,

pa pa CKaHHPOBAHUE);
V3en ms

pa3paboTKH.

0,8 5000 - - - JIuneiinas KopabenpHas:

AHTEHHBIN

nepekarogatenb(All)
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2 1,2 - 2 2 - Kpyrosas CxaHupoBaHue B 2
IUIOCKOCTSIX: CKaHep
3 0,8 2000 - - - Kpyrosas Boprogas;
TIOJISIPU3ATOP
4 1,4 - - 1 1 Jluneiinas Boptosas; ATl
5 1,6 3800 10 - 2 JIuneiinas CkaHupoBaHue B
mrockocTH E;
Bpalaroeecs
COUWICHEHHE
6 10,8 - 1 5 500 Kpyrosas CrammoHapHas;
MOJISIPU3ATOP
7 12,0 1200 5 15 800 Jluneiinas Ilonemxuas; All
8 18,0 - - 2 700 Jluneitnas CraunoHapHasi;
00yJaTens
9 14,4 950 30 - 900 Kpyrosas Cranuonapnas; Al
10 16,5 - - 2 600 Kpyrosas CranuoHnapHas;
3epKao
11 3,2 2800 3 - 200 Jluneitnas CkaHupoBaHHE B
IUIOCKOCTH; CKaHep
12 3,8 - - 1 300 Kpyrosas KopabenpHas;
MIOJISIPU3ATOP
13 33 1350 15 - 250 Kpyrosas Boprosas;
MOJISIPU3ATOP
14 2,9 - 8 8 150 Kpyrosas CkaHupoBaHue B
IUIOCKOCTH; CKaHEp
15 3,6 2000 2 - 350 Jlunetinas CkaHupOBaHHE B
mnockocth; All
16 3,0 3200 - - 250 Kpyrosas CxaHHpOBaHHE B 2
miockocTax; All
17 3,4 - 3 8 - Jlunetinas Boprosas;
obnyyaTenb
18 3,7 1800 20 - 220 Kpyrosas Boprosas;
MOJISIPU3ATOP
19 4,2 - 4 3 - Jluneiinas Boprosas; AIL
20 2,6 4000 - - 215 Kpyrosas BopTroBasi; 3epkaiio
21 6,2 900 - - 500 JIuneiinas CxaHupoBaHUe B 2
IUIOCKOCTSIX;
obnyyaTenb
22 6,0 - 3 2 - Kpyrosas CxaHupOBaHHE B 2
TUTOCKOCTSIX;
MOJISIPU3ATOP
23 5,8 - 2 4 300 Jluneitnas KopabGenpnas; AIT
24 6,6 1050 - 5 - Kpyrosas CkaHupOBaHHE B
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miockocty H;

HOJISIPU3aTOP

25

5,0 - 8 5 380 JIunerinas Boprosas; AIl

7. YYEBHO-METOJANYECKOE U TH®POPMAIIMOHHOE
OBECHEYEHHME JUCHUIIJIMHbI

OcHosnas rumepamypa:

1.

Ycrpotictea CBY u anTeHHBI [ DNeKTpOHHBIN pecypce] : yueOHuk / A. A. @unonos, A. H.
®omun, /1. JI. Imutpues [u ap.] ; pen. A. A. @unonos. — KpacHosipck :Cub. denep. yn-
T, 2014. - 492 c. - ISBN 978-5-7638-3107-8
http://znanium.com/catalog.php?bookinfo=505864

Ycrpoiictea CBU u ManorabapuTHble aHTEHHBI: YdeOHOe mocoOue s By3oB / A.M.
Comos, A.IO. Bunorpanos, P.B. Ka6etos; Ilog pen. A.M. ComoBa. - M.: I'op. nunus-
Tenexom, 2012. - 440 c.ISBN 978-5-9912-0255-8
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http://znanium.com/catalog.php?bookinfo=390281

3epKanbHBIC aHTCHHBI JUTSI 36MHBIX CTaHIMN cIyTHUKOBOU cBs3u/ ®ponos O.I1., Banbn
B.IL. - M.:I'op. nunaus-Tenexom, 2012. - 496 c.: ISBN 978-5-9912-7002-1
http://znanium.com/catalog.php?bookinfo=562740

AHTEHHBI C UMIENAHCHBIMH TiepuoandecKuMu crpykrypamu / B.JI. JIBypeueHCKUH,
AJO. ®enotos. - M.: I'op. muaus-Tenekom, 2013. - 152 ¢. ISBN 978-5-9912-0278-7
http://znanium.com/catalog.php?bookinfo=397326

Antennbl. [lpakTudyeckoe pYKOBOJCTBO [DNEKTPOHHBIM pecypc] : MpaKTUYECKOe
pykoBojicTBO / I'. Munnep. - CII6. : Hayka u texnuka, 2012
http://www.studentlibrary.ru/book/ISBN9785943878169.html

Jononnumenvnas numepamypa:

1.

10.

Antennsl. Tom 1. [Dnextponnsiii pecypc] / Porxammens K., Kpumke A. - M. : JIMK
IIpecc, 2009

http://www.studentlibrary.ru/book/5-85648-715-X.html

Antennbl. Toum 2 [DnexTponnsiii pecypc] / Porxammens K., Kpumke A. Iep. ¢ Hem. - M.
: AMK Tlpecc, 2009.

http://www.studentlibrary.ru/book/ISBN5856487168.html

®da3zupoBaHHbIC AHTCHHBIC PEIIETKA C CEKTOPHBIMH MapUUATBHBIMU  JUaraMMamu
HarpaBJeHHOCTH [DnekTpoHHbIi pecypc] / Ckobener C.I1. - M. : DUSMATIINUT, 2010
http://www.studentlibrary.ru/book/ISBN9785922112291 .html

[Ipumenenne makera mporpamm MicrowaveOffice 2009 AWR 11 mpoeKTUpOoBaHHS
MUKpOTOIOCKOBEIX ycTpoiictB CBU [Onekrponnsiit pecype] : Yueb. mocodue / N.A.
®enopenko, H.B. ®enopkona. - M. : U3parensctBo MI'TY um. H. 3. baymana, 2012.
http://www.studentlibrary.ru/book/bauman_0469.html

CnyrtaukoBoe teneBusenne ot A o S [Dnexrponnsiit pecypc] / C.JI. Kopskun-UepHsik.
- CII0. : Hayka u texnuka, 2010.
http://www.studentlibrary.ru/book/ISBN9785943873607.html

Curnsuckuii B.J[. Vcrpoiictea CBY: Meroanueckue yka3zaHus K J1aOoOpaTOpPHBIM
paboram. - Bnagumup, 2013r.

Curnstackuii b.JI. Autennst CBY: Meroanueckue ykazaHusi K 1a00OpaTOPHBIM paboTaM.
— Bnagumup, 2013r

Curnsackuii B.J1., Canosckuit H.B., T'aBpunos B.M. Anrtennsl u yctpoiicta CBY:
Meroandeckue ykazaHus K KypcoBoi padore. - Bnagumup, 2012r. — 26¢.

Curnsaekuii B.JI.  ycrpoiictBa CBY. Onucanue mnporpamMM  KOMITBIOTEPHOTO
MoaenupoBanus. Bnagumup. 2012r. DnekTpoHHas Bepcusl.

HccnenoBanne aHTEHHBI ¢ JIEKTPUYECKUM  CKAHUPOBAHMEM JIydOM [DJIEKTPOHHBIN
pecypce] : YuebHoe mocobue / P. B. Komsrun, B. JI. Xannmamupos. - M. : M3gaTenscTBO
MI'TY um. H. D. baymana, 2015.
http://www.studentlibrary.ru/book/ISBN9785703840436.html

BBenenne B cMmapr-aHTeHHBI [DnekTpoHHBIH pecypc] / bamanuc Koncrantun A.,
Noanunpnecllanaiiotuc U. - M. :Texnocdepa, 2012.
http://www.studentlibrary.ru/book/ISBN9785948363127.html

Iepuoauyeckue M31aHuA:

OteyecTBeHHBIE )KYPHAJIBI:
e PaqinoTexHuKa;

L4 PaI[I/IOTeXHI/IKa U JJICKTPOHHUKA,

e [TpuOopbI U TEXHHUKA SKCIIEPUMEHTA;

e [{udposast 06paboTKa CUTHAIOB.
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http://www.studentlibrary.ru/book/ISBN9785943873607.html

Pa6ouas mporpamMma JMCLMIUIMHBI COCTaBlIeHa B COOTBeTCTBUM ¢ Tpebosanusamu ®I'OC BO

o HanpasieHuo 11.03.02 — MHpoxoMMyHUKAIMOHHbIE TEXHOJIOTUH U CHCTEMBI CBSI3H.

PaGouyro mporpaMmy COCTaBUII K.T.H. Ipodeccop 6% Canosckuii H.B.

(®HO, nounnc&iy .

Penenzenr:
[enepanbusblii qupexTop OAO BKD «Paguocsssu»

K.T.H. Bornmanos A.E.

(MecTo paboTbl, JOJKHOCTb, O, nonnuck)

[IporpamMma paccMOTpeHa M 000peHa Ha 3acelaHii Kadeapbl paTHOTEXHUKH U PaHOCHCTEM

Mpotoxon Ne /7 ot £. L%, %

3aBenyrommii kadeapoi

Huxutun O.P.

—
J (®HO, noanuco)
PaGouast mporpaMMa paccMOTpeHa M 0f00peHa Ha 3ace/laHHU yueOHO-METOAMYCCKON KOMHCCHH

narnpasyierns 11.03.02 - IHpOKOMMYHHMKAIMOHHBIC TEXHOJIOTHH M CUCTEMBI CBA3H.

Tpotoxon Ne /0 ot F L4 /2 “rona

[Ipencenarens KOMUCCUU Huxurtun O.P.

(®HO, noanwucs)
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http://znanium.com/
http://mexalib.com/view/15117
http://radiotec.ru/catalog.php?cat=jr11
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JIMCT NNEPEYTBEPKJIEHUSI
PABOYEN NPOI'PAMMBI JUCIAILIMHBI

PaGoyas mporpamMma oJ100peHa Ha AL/ Y yueOHBIH roj

IIpoTtoxon 3acenanus Kapenpsl No /ot /L4 {érona

3aBeayrommii kadeapoi /%7’7 Huxutun O.P.
Vi

PaGouyas mporpamma ogo0pena Ha y4eOHBIN IO
ITportokon 3acenanust kadeapel Ne oT roaa
3aBenyromuii kKadeapon Hukutun O.P.
PaGoyas nporpamma ogo0peHa Ha y4eOHBIN ro1
[Iporoxkos 3acenanust kapeapnsl No oT romg
3aBeayromui kadeapoi Hukutun O.P.
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IIpunoxxenue

Munucrepcrso o0pasoBanusi U Hayku Poccuiickoii Penepannu
DdenepanbHOE rocy1apCTBEHHOE OI0JKETHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICIIIET0 00pa30BaHUs
«BiaauMupCcKHii rocy1apCTBEHHbIH YHUBEPCHUTET
uMeHH Asekcanapa I'puropsesuya u Hukousas I'puropseBuda CtoJ1eTOBBIX»

(Bar'y)

Nucturyr UNTuP

Kadenpa paanoTexHUKN ¥ paiMOCUCTEM

AKTyanu3upoBaHHast
pabouas nmporpamma
paccMOTpeHa U 0700peHa
Ha 3aceZlaHuu Kageapsl
npotokon Ne ot 20 T
3aBenyrouuii kadeapoit
Huxutun O.P.

(moamnucs, ®UO)

AKTyaJau3anus pado4yei NporpaMMbl U CHUIINHBI

AHTEHHBI I MUKPORJIEKTPOHHBIE VCTPOMCTBA CPEJICTB CBA3U

(HauMeHOBaHHe TUCHUTINHBI)

Hanpasnenune moarorosku 11.03.02 - MTHPOKOMMYHUKAIIHOHHBIE TEXHOJIOTUN M CUCTEMBI CBSI3H

[Tpodwums/mporpaMma moArOTOBKH
VYpoBeHs BhICIIero oOpa3oBaHus: OakayiaBp

®dopma 00ydeHUs: OuHas
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