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1. HIEJIX OCBOEHMS JUCHUITJIMHbI

[lestME OCBOEHUSI AMCHMILIMHB] "AHTEHHBI ¥ MHKPO3JIEKTPOHHBIE YCTPOHCTBA CPEJICTB CBA3H "
SBJISIIOTCS:

1. IlpuoGpeTeHue 3HAHMSA, YMCHHsS M HABLIKOB, O00ECIEUMBAIOIIMX JOCTHKCHHE Ie/IeH
OCHOBHOW  00pa3oBaTeNbHOM MporpamMMbl 1o  HampapieHutro  «MHPOKOMMYHHKALHOHHBIC
TEXHOJIOTHH U CUCTEMBI CBA3HAY.

2. IToarotoBky B 00JNAcTH PagMOTEXHHKH M MH(QOTEIEKOMMYHHKAUHA /71 pelleHUs 3a1a4
CO3/IaHUSI HOBOM M COBEPLICHCTBOBAHUS CYLECTBYIOLUEN YCTPOMCTB CBS3U U AHTEHH.

3. O3HaKOMJ/IEHHS ¢ COBPEMEHHOH METO/10I0THEN HAyUHO-TEXHUIECKOr0 TBOPUYECTBA.

4. [loaroroBKa ISl MCITOJIL30BAHUS PAAMOTEXHHUECKUX 3HAHMMN MPH PEIICHHH NPAKTHUECKUX
3aja4 110 paspaboTke M IKCIUIyaTallud CHUCTEM, YCTPOWCTB M KOMIUIEKCOB PaJHOTEXHHYECKOTO
npodus.

2. MECTO JUCHOUILIUHBI B CTPYKTYPE OIIOII BO

JIMcUUIUIMHE «AHTEHHBI W MHKPOAJIEKTPOHHBIE YCTPOMCTBA CBSA3M» OTHOCUTCH K
Bapuarusroii yactu. O6sizarensusie qucuumidnael (b1.B.OJLS).

Bzaumoceass ¢ opyeumu OucyunIuHamMu

JIs1st YCIEUIHOTO YCBOGHMS CTYICHTAMH Kypca « AHTEHHBI H MUKPOJJICKTPOHHBIE
YCTpOMCTBA CPe/ICTB CBA3M" HEOOXOIMMO 3HaHHE OCHOBHBIX KYPCOB BBICIIECH MAaTEMATHKH,
(GU3HKHM, SIEKTPOMArHUTHBIC MO M BOJIHBL M3 Kypca BhICHIeH MaTeMaTHKH HCIIOJIb3YIOTCS
3neMeHTbl M} PEepPeHMATBHOIO B HHTErPAIBHOIO neuncnenns. M3 kypca Gpusuku npu
U3YUYEHHH JaHHOH AUCILMIIMHBI HCIIOJIB3YIOTCS CIIEAYIOIINE pa3/ielibl: JIeKTPOAMHAMHUKA,
seKTpocTaThKa. M3 Kypea «D1eKTpOMarHUTHBIE MOJIs B BOJIHBD) OCHOBHBIC YPaBHEHHS
EKTPOAMHAMHUKH, TPAHUYHBIC YCITOBHS.

3HAHUS ¥ HABBIKH, MOJYUYEHHBIE MPH U3YyYeHUH JAHHOTO Kypca, LHPOKO MPHUMEHSIIOTCS

CTY/IEHTAMH IIPU M3YYEHHH KYPCOB MPO(eCCHOHATILHOrO IUKIA: METO/IbI M YCTPOHCTBA IpHEMa
CUIHAJIOB, METO/IbI U CPEJICTBA Mepelayi CUIHAIO0B, COBPEMEHHbBIE CHCTEMBI IIOABUIKHON CBSI3H U

ap..

3. KOMIIETEHIUU OBYYAIOUEI'OCS, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHUA JTUCIUIIJIMHBI (MO Y JIs)

B pesyibrate OCBOEHHs IUCLHMIUIMHBI «AHTEHHBI M MHUKPOJJIEKTPOHHbBIE YCTPOHCTBA CPE/ICTB
CBA3M»  OOydYalolWiicss  JI0/DKeH — obnajaTb  CIAEAYIOMMHM PO ecCHOHAIBLHbIMH
komnerenmusivu (OK u I1K):

® CIIOCOOHOCTBEO K CAaMOOpraHH3aLmu 1 camoobpasosanmio (OK-7).

e CIIOCOGHOCTHIO MPOBOIMTH HHCTPYMEHTATBHbIE H3MEPEHHS, HCITO/B3yeMble B 00,1aCTH
MH(POKOMMYHUKALMOHHBIX TeXHOJIOrHit 1 crcTeM cBsizu (OITK-6):

® CIIOCOOHOCTE MPUMEHSTH COBPEMEHHBIE TCOPETUUECKHE H IKCTIEPUMEHTATLHBIE METOIbI
MCCITE/IOBAHMS € LE/IbIO CO3/IAHMS HOBBIX [IEPCIIEKTHBHBIX CPEJICTB IEKTPOCBS3H U

unpopmatuku ([1K-17);
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B pesynbpTare 0CBOCHUS JUCHHUILIMHBL 00YYaIOUIMHCS 10/KEH IEMOHCTPUPOBATh
ClIeAYIOLIME pe3yabTaThl 00pa3oBaHus:

3HaTh: OCHOBHBIE TPHEMBI 00pabOTKH U NPEACTaBICHHS IKCIIEPHMEHTAIBHBIX JaHHBIX
(OIIK-5). OcymecTBasTh MOUCK, XpaHeHue, 00paboTKy U aHaIu3 UHPOPMALIUY U3 PA3TTMYHBIX
MCTOYHUKOB M 6a3 JaHHBIX, IPEACTaBIISATH e B TpebyeMoM (opmare ¢ HCIOIb30BaHHEM
MH(OPMaMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHomoruit (OITK-6).

¥YMmerb: paboTaTh B KOJJIEKTHBEM TOJIEPAHTHO BOCIPUHUMAS COLHAIBHBIE U KYJIBTypHBIE
paznuuus (OK-6). BeisiBIATE €CTECTBEHHYIO CYLIHOCTD MPOOIeM, BO3HHKAOILIHX B X0
npoecCHOHANIBHOM AeSITeIEHOCTH, MPUBIIEKATh JJIS HX PELIEHUS] COOTBETCTBYIOLIMUX
¢pusuko-maremaruyeckuii annapar (OITK-2). Pemate 3a1aun ananuza u pacyera XapakTepUCTHK
anekTpudeckux uenei (OIIK-3). BeimonHsaTh MaTeMaTnieckoe MOAeIMpOBaHHE OOBEKTOB H
MPOLIECCOB 110 TUIIOBBIM METOAMKAM, B TOM YHCJIE€ C UCIIOJIb30BAHUEM CTAHAAPTHBIX IAKETOB
npukiaagusix nporpamm (I1K-1). Peanmu3oBbiBaTh nporpaMMbl SKCIIEPUMEHTATBHBIX
HCCIEI0OBaHMMH, BKIIIOUas BLIOOP TEXHUYECKHUX cpecTB u 00paboTky pesynbTatos (ITK-2).

Bnaners: HaBpikaMu paboThI ¢ KOMIIBIOTEPOM, METOJaMU HH(POPMAIIMOHHBIX TEXHOIOTHIH,
cobmoaaTs OCHOBHBIE TpeOoBaHus HHpopmanuonnoi 6ezonacHoctu (OI1K-9). [Tpaunamu u
METOIaMH MOHTaKa, HACTPONKH M PEry/IMPOBKHU Y3JI0B PAJAHOTEXHHYECKHUX YCTPOHCTB U CHCTEM
(ITK-18). Biagets MeTO1aMH IPOBEPKH TEXHUYECKOrO COCTOAHUS U OCTATOYHOrO pecypca
obopynoBaHus, OpraHU30BbLIBaTh NPOQHUIAKTHUECKHE OCMOTPEI ¢ TeKyuruit pemonT (ITK-20).



4. CTPYKTYPA U COAEPKAHHUE JUCUUIIJIMHBI (MOIYJIS)
OO01was Tpya0eMKOCTh AUCHMITMHEI COCTABISACT 6 3a4eTHBIX eAUHHUIL, 216 4acos.

Tabnuua 2.

Ne
n/

Paznen
JHCUMINJIHHBI

Cemectp

Henens cemectpa

Buabl yuebHoit paboTsl, BrItouas
CAMOCTOATENBHYIO paboTy CTYAEHTOB
U TPYI0EMKOCTh (B yacax)

Jlekumn

KoHcynbraumu

CemuHapsl

[lpakTHueckue

3AHATHA

Jlabopatoptbie
paboThkl

KouTtponbHble

CPC

KIT1/KP

O0bem
yueOHoii
padoThl
¢
npHUMeH
EHHEM
HHTEpaK
TUBHBIX
METO/10B
(B wacax
/ %)

Dopmbl
TEKYLLEro
KOHTpOJIA
ycrnepaemocTt
H
(no Heoensim
cemecmpay,
(opma
NPOMEKYTOU
HO#
aTrecTaunu
(no
cemecmpanm)

Paznen 1

JIuHum nepenauu.
OcHoBHblE
napameTpbl. Tunbl
JNIHHHUI nepenasu.
OO6uwHOCTb HX
PacCMOTPEHHA.
MaremaTHueckas
MOZellb
peryaspHoii THHUM
nepenauu (JIIT).
HopmupoBaHHbie
HanpAKeHUs H
TOKH.
Koadduument
OTpaKeHHs.

3%

1/50

Hanps:xenus u
TOKH B
NpOH3BOIABLHOM
ceueHun JII.
BexTopHbie
auarpaMMbl.
Paznuunsie
pe:xuMbl paboThbI.
TpaHchopmatims
COMPOTHBIIEHHIA.
Kpyrosas
avarpamma
CONPOTHBIEHUI( aK
arpamma
Bonbnepra).

b2

Cornacosaunue JII1.
Heobxonumocts
COrNiacoBaHus.
[lTocranoska
3anaum.
VY3kononocHoe
corjacoBaHue,
ANropHTMbl M
pacuer cxem
COrjlacoBaHMs,
CornacosaHue B
TPAKTE CO MHOTUMH
HEPEryIApPHOCTAMH

2

2/29




[TousTue
MHOTONOMOCHHKA
M MaTpHubl. Buabl
matpuu. Marpuua
paccesHus.
HocTouHcTBAa.
[TpumeHeHune nns
onucaHus paboTel
YCTPOMCTB.
MneanbHbie
peanbHble
MAaTpHLbI.

2/29

B3zaumHoCTb,
OTCYTCTBHE NOTEPD
W CHMMeTpPHA
MHOTOMOJIOCHHKOB
Cneacteus u3
YHHUTApHOCTH
MaTpHLbI
paccesHus.
CocraBHble
MHOTOIMOJOCHbIE
ycTpoiicrea

TIpuMepbl NPOCTBIX
MHOTOMNOMIOCHHKOB
CBY ot
OBYXMONKOCHUKOB
1o
BOCBMHIOMIOCHHKO
B

Pazgen 2

PeiiTuHr-
KOHTPO/b
Nel

OCHOBBI TEOPHH
AHTEHH.
Ha3znauenue u
CTPYKTYpHas
cXeMa AaHTeHHbI.
[Tone nanyuenus
AHTEHHBI B
nanbHei, OnuxHen
M POMEKYTOHHOM
obnacrax. .

2/66,6

BekTtopHas
KOMTIIIeKCHas
aMarpamma
HanpaBlneHHOCTH
(AH). Bropuutsbie
napameTpsl,
XapaxkTepusylolne
HanpaBneHHOCTb.
AHTEHHA Kak

HETBIPEXMOTHOCHHK.

AHTEHHbI B
pekume
paauonpuema

2/40

[pocTbie aHTEHHBI.
DneKTpruuecKuii
BuOpatop. [Nlone
W3YYCHHA
subparopa,
COMPOTHBJIEHHE
nanyudenns, KHIL

2/66,6




BxoaHoe
COMpPOTHBIEHHA
Bubpartopa.

LlleneBbie
AHTEHHBbI.
KoHcTpykunu
BHOPATOPHBIX H
LLENEBBIX AHTEHH.
Cnocobbl Ux
BO30YK/1EHMS.
[TonockoBbie U
MHKPOMONOCKOBbLIE
AHTEHHBI,
Caepx1LUHpOKONono
CHBIE AHTEHHbI.
CasizaHHble
BHOpatopel. MeToa
Hapoaumbix DIC

1/100

Jlnneiinbie
AHTEHHbI W
peLIeTKH.
Huarpamma
HanpaBleHHOCTH
CHCTEMBI
OIMHAKOBBIX
0MHAKOBO
OpPHEHTHPOBAHHBIX
u3nyuartenei.
Teopema
nepeMHOKEH M
auarpamm..

9]

2/29

HneanbHblil
JHHEHHbIH
u3nyvaresb.
Ananus JIH.
Kosdduunent
Hanpa.JeHHOTO
neficTBua. BnusHue
AMIUTHTYAHOTO H
thaszosoro
pacripejesieHus Ha
napameTpbl
JNHHeHHOI
AHTEHHbLI. AHanu3
HanpapJeHHOCTH
JIHHEHHON
paBHOMEPHOI
AHTEHHOI
PELLETKH.
ITonaBneHue
noGOYHBIX TMABHBIX
MaKCHMYMOB.

PeiTHHr-
KOHTPO/b
No2

KHJI. Bausuue
amMIIMTYIHOTO H
dazosoro
pacnpeneneHus Ha
napameTpbl
JIAHEHHOMH
AHTEHHbl. AHTEHHBI
OeryLuei BoIHbL:
QUINEKTPHYECKHE,




CnupanbHble,
MMMeIaHCHbIE,
AWPEKTOPHbIE

Hanyyalouwme
pacKpbiBbl W
pewetkd. Criocobbl
pacueta nonei
MI0CKHX
PacKpbIBOB U
pewetok. KH u
s dexTuBHan
MOBEPXHOCTb
M10CKOro
cuHpazHoro
pacKkpbiBa.
HU3nyuenne
MIOCKHX
PAacKpbIBOB
KpYrioi u
NpAMOYrOJIbHOM
dopmbl.
VYnpasnenue
MojoKeHHe
r1aBHOTO
MaKCHMYMa.
IMnockue
(azupoBaHHbie
AHTEHHBIE
peLueTKH.
Pasmelenme
31EMEHTOB,
PaccornacoBanue
NpH CKAHUPOBAHUH

2/66,6

Bonpocsl cuHTesa
JIHHEHBIX
AHTEHHBIX CHUCTEM.
[TocTaHoBka
3a/]auM CHHTE3a.
CuHTes meToaom
uHTerpana Pypee.
CHHTE3 METOIOM
napu1anbHbIX
auarpamm.

AneprypHblie
AHTEHHBbI.
Pynopusie
AHTEHHBI.
Jlunszosbie
dHTCHHDI.

B

4/36.4

3epkanbHbie
napabonnyeckne
aHTeHHs! (TA).
Buabl 3epkan.
Ob6nyuarenn [MTA.
Pa3HOBHAHOCTH
AHTEHH.

AHTEHHbIE
pewetkn (AP).
dainposaHHbie

PeiiTuHr-
KOHTpPOJb
Ne3




aHTEHHbIE
peLIeTKH.
VnpagneHue
NOJOKEHHEM JIyHa.

MHoronyuesbie
AP.

Bcero 18 18 36 99

20/28 IK3aMeH

JIABOPATOPHBIE 3AHATUA

JlaGopaTopHble 3aHATHs IPOBOAATCS B 4 ceMecTpe B 00bemMe 36 4acoB U JOJIKHBI
cnocoOCTBOBATH 3aKPEIUICHUIO U YTTYOIEeHHIO TEOPETHYECKUX 3HAHUH H MOJTyYCHHUIO
NpaKTHYECKMX HABBIKOB paboThl. JlabopaTopHble paboThl HOCAT MCC/IEI0BATENbCKUMI XapaKTep,
T.K. BO BpeMsl IOMAIIHed MOArOTOBKHM CTYAEHThI COCTABIIAIOT IUIAH IKCIIEPUMEHTAIbHBIX

MCCIe0BaHMit, TporpaMMy paboThl, TPOBOMAT IPEABAPHTENBHBIE PACUETI, HCIIONB3Ysl AKeT
IPHKJIAJHBIX TPOrPaAMM.

Iepeuens rabopamophslx padbom

Ne | Tema 1abopaToOpHBIX 3aHATHI Koz-Bo uacoB
1 | U3yueHune 31€MEHTOB BOJHOBOHBIX TPAKTOB 8 yacos
2. | UccnenoBanue (heppUTOBBIX YCTPOMCTB HA MPAMOYTOJIBHbBIX 4 yaca
BOJIHOBOJAX
3 | Muoronomocuuku CBY 4 yaca
4 | Y3Ko0roJiocHOE corjacoBaHue 4 gaca
5 | M3yuenue pynopHeIX aHTEHH 4 yaca
6 | Msmepenue kodpdULUEHTA YCUIEHHS PYTIOPHBIX aHTEHH 4 yaca
7 | U3y4yeHue NMH30BbIX AHTEHH 4 yaca
8 | JluHeiiHble aHTEHHBIE PELLIETKH 4 yaca
Beero 36 yacoB

[TPAKTUYECKUE 3AHATHA

[Ipu npoBe/iIeHUH MPAKTHYECKNX 3aHATHH OCHOBHBIMH 3a/1a4aMu sSBJISIOTCS:
3akperjieHue TeOpeTHUeCKOro Kypea IMyTéM pacuIMpeHHs 3a/1a4 pacyeTa napameTpos

1.

2.

yerpoiictB CBY u aHTEHHBI .

[IpuoGpereHne NPAKTHYECKUX HABBIKOB ONPENEICHUS XapaKTEPUCTHK yCTPOHCTB,
00paboTKH pe3ybTaTOB H3MEPEHHH, OCBOEHHE MIPOrPaMM KOMIIbIOTEPHOTO

MOJJCTHPOBAHHA.

Temobl npakmuyeckux 3anAmui

Ne TEMA

Koun-Bo yacoB

L JInauu nepenaun. OCHOBHBIE [TapaMeTpBbl.
Tunel nuHui nepeaayu. OOUIHOCTD UX
paccMoTpeHus. MaTtemaTuyeckas MOJIEb
perynsipHoi nuHuK nepenaydu (JIII).
HopMupoBaHHbBIE HANPSIKEHHS U TOKH.

2




Kosddunuent orpaxenus. Hanpsokenus u
TOKH B NPOU3BOJILHOM ceyeHuu JIIT.
Bekropuble auarpaMMbl. Pasiiunbie pexxuMbl
pabotsel. Tpanchopmalius CONpPOTHUBICHUH.
Kpyrosast iuarpamma
conpoTHBiIeHUA(aHarpamma Boabnepra

Cornacosanue JII1. HeobxoaumocTs
cornacoBanus. ITocTaHoBKa 3a1a4u.
Y3KOI10JI0CHOE COIIacOBaHUe, alrOPUTMbI U
pacuet cxeM coriacoBanus. CornacoBaHue B
TPAKTE CO MHOI'MMH HEPEryIPHOCTSIM.

[ToHATHE MHOTOMOMIOCHHKA U MaTpHIIbL. Bu/1b1
matpull. Martpuna paccesHus. JloctouHcTra.
[Ipumenenue i onucanust paboTsl
ycTpoiicTB. WaeanbHble M peasibHble MaTPHILbL.
B3auMHOCTB, OTCYTCTBHE IOTEPH U CHMMETPHS
MHOT'OMOMIOCHUKOB. ClieIcTBUS U3
YHHTApPHOCTH MaTpPHIIbl paCCEsHUS.
CocTraBHbIC MHOTOMOIIOCHBIE YCTPOiCTBA

OcnoBel Teopun anTeHH. Haznauenue u
CTPYKTypHas CXeMa aHTEHHBI.

[Tose usnyyeHuss aHTEHHbI B JalbHEH,
OimKHEN B MPOMEKYTOYHON o0nacTsix.
BektopHast KOMILIEKCHAs AUarpaMma
HanpasieHHocTH (JIH). Bropuunsie
1apaMeTphbl, XapaKTepH3yIOLHE
HaIIpaBJIEHHOCTh. AHTEHHA KaK
YETBIPEXTIOMIOCHUK. AHTEHHBI B PEKUME
paguonpuema.

[IpocThie aHTEHHBI. DNeKTpHUECKuit BUOparop.
[Tone uznyuenus sBubparopa, CONpoTHBICHHE
u3nydenus, KH/I. BxoaHnoe conporuBienus
BuOparopa. lllenessle antenusl. KoHCTpyKIIUH
BUOPATOPHBIX H IeNeBbIX aHTeHH. CriocoObl
ux Bo30yxkaenus. [TonockoBeie u
MHUKPOIIOJIOCKOBbIE AHTEHHBI.
CBepXmMpOKOMOIOCHBIE aHTeHHBI. CBsA3aHHbIE
BuOpaTopel. Meton HaBoaumbix DJIC.

JIuneiiHble aHTeHHBI W peuteTk. Juarpamma
HAIPaBJIEHHOCTH CHCTEMBI OJIMHAKOBBIX
OJIMHAKOBO OPHEHTHPOBAHHBIX U3JIydaTesIe.
Teopema nepeMHOKEHUS AUArPAMM.

W neanbHpli MTMHEHHBINH U3TyYaTeb. AHAIIN3

JIH.

KoadduuuenT HanpapieHHOTO ACHCTBHS.
Bnusinne aMnauTyaAHOro u (azoBoro
pacrnpe/iesIeH1s Ha napaMeTpbl JTHHEHHOH
AHTEHHbI. AHAJIM3 HANPABJICHHOCTH JIMHEHHOM
PaBHOMEPHOH AHTEHHON PELIETKH.
[TonaBnenue noOOYHBIX ITTABHBIX

[ B]
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makcumymoB. KHJI. AaTeHHsl Oeryiei
BOJIHBI: JIN3JIEKTPHUECKHE, CIIUPAIbHEIE,
MMIIEIAHCHbIE, THPEKTOPHbIE

M3nyyaroiue packpeiBel u petueTku. CriocoObt
pacueTa noJiei nJI0CKHX pacKphbIBOB H
pewerok. KH/{ u a¢dextnBHas nmopepxHocTsb
MJI0CKOTO cHH(pazHoro packpsisa. M3nyuenue
[JIOCKHX PacKpbIBOB KPYIJIOH U
IpAMOYTOJIbHOM (hopMBI. YTIpaBieHue
MOJIOXKEHHe IJIaBHOro MakcuMymMa. [lnockue
(hasupoBaHHBIC AHTEHHBIE PEILETKH.
Pasmewienue anemenToB. Paccornacosanme
IPU CKAHUPOBAHUH

AnepTypHble aHTeHHbl. PynopHbie
aHTeHHbl. JIMH30BBIE aAHTEHHBI.
3epkanbHble napabonudeckue antenns! (I1A).
Bunaer sepkan. O6myuarenu I[TA.
Pa3HOBHAHOCTH aHTEHH.

Bcero

18

10




5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
5.1. AKTHBHbIE H HHT€PAKTHBHbIE (popMbl 00yYeHHs

C nenpro popMupoBaHUs U pa3BUTUS NPO(ECCHOHATBHBIX HABBIKOB CTYIEHTOB B y4eOHOM
IPOLIECCE UCTIOJIB3YIOTCS AKTUBHBIE H MHTEPAKTUBHbIE (POPMBI IPOBEACHUS 3aHATHH B COYETAHUH
C BHEAYAUTOPHOH paboTOM: (11a00paTOpHbIE U MPAKTUUECKUE 3aHATHS, KOHTPOJIbHbIE Ay IUTOPHBIE
paboThI, MHMBHyallbHBIE JoMaLIHKUE paboThl). OObeM 3aHSTUH, TPOBOAUMBIX B UHTEPAKTHBHBIX
dopmax, cocraBnser 20 yacos nm 28 %.

5.2. CamocrositeqibHasi padoTa CTYIeHTOB

CamocrosTenpHas (BHeayIMTOpHass) paboTa CTYIEHTOB BKIIIOYAET 3aKperieHue

TEOPETHHECKOIO0 MaTepHasia Mpd MOATOTOBKE K BBIIOJIHEHHIO M 3aliute J1abopaTopHBIX
3aJlaHuil, @ Tak)Ke MpPH BBINOJIHEHUM KYPCOBOrO MPOEKTa W MHAMBUAYAIbHOW JOMAIIHEH
paboTbl. OCHOBA CaMOCTOATENbHONH paboThl - U3yUEHHE JTUTEPATYpPhl 10 PEKOMEH/I0BAHHBIM
MCTOYHMKAM W KOHCIEKTY JIEKIMH, aHalu3 TEOPETHUYECKUX IMOJIONKEHUI MPUMEHHUTENBHO K
3a/IaHUIO HA KYPCOBOM MPOEKT.

5.3. MyabTuMeauiinbIe TEXHOJIOTHH 00yUeHHsI

Bee sekuMoHHBIE 3aHATHA MNPOBOAATCA B BHAE MNpPE3CHTAUUH B MYJIbTUMEIHHHOM
ayJIUTOPHU C MCIOJIb30BAHWEM KOMIIBIOTEPHOrO MpoeKkTopa M mpejctapieHueM ot 10 mo 15
CJaii 0B 1o Kaxa0M nexkuun. CTyaeHTaM NpeaoCcTaBseTesi KOMIbIOTEPHBIH KypC JTEeKIHi.

5.4, Jlekunn npuriameHHbIX CleuaancTon

B pamkax yueOHOro kypca npeaycMOTPeHbl BCTPEYH C MPEACTABUTENSIMH POCCHICKHX H
3apy0eKHbLIX KOMITAHUH, BBICTYTIJICHUS U JIEKLIMK CIELHATHCTOB, B YACTHOCTH:

e Jloktopa (usuxo-maTremMaTHueckux Hayk, rnpodeccopa PAHXul'C (r.Baagumup), B.I.

Pay

e Jloktopa TtexHuuyeckux Hayk, npodeccopa, 3aB. Kadeapoit MDU (r.Mocksa) B.I'.

Kaprawena

5.5. PeiiTunroBas cucrema ody4eHust
PelTHHI-KOHTPOJIb IPOBOJAUTCS TPH pa3a 3a cemectp. OH Mpeanonaraet OHeHKY
CYMMAapHbIX OajlJIOB 110 CAEAYIOUIMM COCTABISIOLMM: aKTHBHOCTh Ha KOHTPOJIBHBIX

3aHATHSX: KAYECTBO BBIMOTHEHHS AOMAIIHUX PEHTHHIOBBIX 3alaHuil U TabopaTopHbIX paboT.
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6. OINEHOYHBIE CPEJICTBA JIUISA TEKYHIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEKYTOYHOMN ATTECTALIUU 110 UTOTAM
OCBOEHUS JUCIUIIJIMHBI U YYEBHO-METOAUYECKOE
OBECIHEYEHUE CAMOCTOSITEJIbHOM PABOTBI CTYJIEHTOB

6.1. Bonmpochl peiiTuHr — kouTpo.as Nel
1. Pexumsl pabotsr JIII
[TapameTpsbl, XapakTepu3ylomiue pexumbl padoTel JII1
Tpanchopmarus conporusnenuit B JII1
YeTBepTHBOIHOBBIN M MOJTYBOJIHOBBIH TpaHC(HOPMATOPBI CONTPOTUBIIEHUIT
JlnarpamMma noJsiHbeIX CONPOTHUBIICHUN U IPOBOAUMOCTEM
VskononocHoe cornacopanue B JII1. OcHoBHbie npuHuunsl. [Ipumepsl
CornacoBanue napauiebHbIM e (oM

CornacoBaHHe I0C/1€/I0BaTEIbHBIM IHJ'ICI:“ICDOM

woee = @ i oo W

CornacoBanue HETBCPTHBOJHOBLIM TpaHC(bO}'JMaTOpOM

o

. Marpuua paccestHus S

—
—_—

. B3auMHOCTB, CHMMETpHSI X HeIMCCHIIATHBHOCTH ycTpoiicTB CBY

2

. MeTo/1b1 U3MEpEeHUs THarOHATbHBIX 3IEMEHTOB MAaTPHILIbI S

13. MeTo/ 161 u3MEpEeHHst HeIMArOHAIBHBIX JIEMEHTOB MaTHIIbI S

14. U3mepenne Gonbux 1 Mabix KCB

Bonpockl pefiTHHT — KOHTpoas Ne2

15. Knaccuukauus aHTeHH;

16. BxomgHoe conpoTHBIeHHE AHTEHHbI

17. InarpamMma HanpaBa€HHOCTH aHTEHHBI 10 MOJIIO U MOILHOCTH

18. lllupuna auarpaMMbl HaNpaBAEHHOCTH MO YPOBHAM

19. KH/1 antennsl, cs3e KHJI ¢ pazmMepamMu aHTeHHbI, aMIUTHTYIHBIM U (a3oBbIM
pacipeeeHHeM

20. M3mydeHue 2J1eMEeHTapHOI O 2JIEKTPUUECKOI0 U0

21. Dnemenr [ roifrenca

22. JIH cumMmeTpuyHOTO Bubpartopa u ee cBoicTBa

23. ConpOoTHBIIEHHE U3JIyYEHHs CHMMETPHYHOro BHOpaTopa B INMPOKOM AHana3oHe 4acToT

24. BxomHOE CONMPOTHUBICHHE CUMMETPUYHOT0 BUOpaTopa B IIMPOKOM JHANa3oHe YacToT

25. JIBa w3nyuaresist ipv pa3HbiX (pazoBbIX COOTHOUIEHUSIX M PACCTOSIHUAX MEKIY
3/IEMEHTaMH

26. CoiicTBa cuH(}a3HON CUCTEMbl HEHANIPABIEHHBIX W3JIyyaTeseh

27. Cucrema HanpaB/JeHHBIX U3JTydaTeliei
12



28.

B3aumuoe COIMPOTHBJICHHUC MapallJICJIbHBIX ITOJTYBOJTHOBBIX BH6paTOpOB

Bonpocb! peliTHHT — KOHTpo s Ned

29.
30.
31
32.

33.
34.
35.
36.
37,
38.
39.
40.

41

CxeMbl MUTAHUSA MOTYBOJHOBBIX BUOPATOPOB

HecumMmeTpuuHbie BHOPATOPHI U CIIOCOOBI HX ITUTAHHS

Jlunons HageHeHko

Jlnarpammbl HanpaBieHHON CHH(pa3HOI MPAMOYTOJBHOM U KPYTJI0# IIOLIAI0K IpH
pasHom AP

Brusiaue (azoBbIX MCKaKEHHH HA U3ITyYEHHUE TUIOMIAAKH

OntumaneHblid pynop

E-cexrounanbubiii 1 H-cexropuaiibHblii pynop

Cocrag JIA, Ha3HayeHHUE JIEMEHTOR, THITHI

Ky6uueckue u kBaapariuunbie $hazosble uckaxenus B JIA

Tunsl napaboMYecKUX aHTEHH, UX CBOHCTBA. Y paBHeHHs napaboiona BpalleHus
JIH anepTypHoii aHTeHHBI, e cBsi3b ¢ AP

KMIT paccesnus [1A.

. U3mepenne /IH antenn.

42. i3MepeHue noasipu3aliMOHHBIX XapaKTePUCTUK AHTEHH
43. MeTtoab! u3mMepeHus KoappuLuueHTa yCHICHUA aHTCHH
6.2. Bonpocsbl K 3K3aMeHy
Tabnuua 3.
1 HasnaveHue U OCHOBHbIE CBOHCTBA AHTEHH.
2 Kiaccuueckuit u BOIHOBOH 11OJX0/1 K OMMCAHUIO CBOMCTB MHOTOMNOM0CHUKOB CBY.
1 Krnaccudukanus aHTeHH.
2 Martpuua paccesHus S.
1 Bxo/iHOe CONpOTUBIIEHHE AHTEHHBI.
2 Cas3p Mexay matpunamu S.Z.Y.
1 ComnpoTuBieHUE U3TYYEHH s, MOIIHOCTb H3Jy4Y€HHUs, MOIIHOCTD MOTEPb, MOJIHAS
motHocTb, KITJ] anTeHHBI.

2 B3auMHOCTb, CHMMETPUS U HEJAUCCUIIATUBHOCTD ycTpoiicTe CBY.
1 30HbI U3NTYYEHHUS.
2 Ilepenymepanusi BXOJI0B YCTpOHCTB. MaTtpuna nepeHymepanui.
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1 Jlnarpamma HanpaBICHHOCTH AHTEHHBI 110 OO0 M MOILIHOCTH

2 MeTobl H3MEpeHHs IHarOHAIBHBIX JIEMEHTOB MATPHILI S.

1 ®dasoBas XapakTepUCTHKA HAMPABICHHOCTH, MOJIAPH3ALHOHHAS XapaKTePHCTHKA

2 MeTosbl H3MepeHUs HeIMarOHaIbHbIX JEMEHTOB MATPHUIIBI S

1 [lInpuna quarpaMMbl HaIIPaBIEHHOCTH 110 YPOBHSIM

2 Usmepenne Gonbinux u Mansix KCB

1 KH/I antennsl. cesa3p KHJI ¢ pasMepamu aHTEeHHBI, aMIUTHTYIHBIM U (ha30BBIM
pacrpeaeeHueM.

2 MeTox 3-X 3TaJlOHHBIX Harpy30K

1 Kosdduuuent ycunenus (KY) anrennsl. Crocods! usmepenns KY

2 Merton 3amenienns.

1 Heicteyromas anuHa 1 b dexTHBHas mIomans (MoBepxHocTh) anTeHHbl. KATT
AHTEHHBI

2 M3mepenue 3/1eMEHTOB MAaTPHIBI S Ha aBTOMATHYECKOM H3MEPHUTEIIE B MOJIOCE
4acToT

1 MakcumalbHO-10myCTHMAast MOLIHOCTh, paboynii YaCTOTHBIH JMANa30H aHTEHHEL.

2 JBoiiHoit T-MocT

1 Posib Teopun si1eMeHTapHBIX U3ITyyaTeseil IpU ONpeeNeHuH 11071
H3JIYYEHUS aHTEHHbI

2 BoJ1HOBO/1HO-111e/1eBOH HANIPABIEHHBIN OTBETBUTEIb

1 [IpyHLIMT KBUBATEHTHBIX TOKOB

2 KBaapatublii MocT

1 MU3nydeHne 31eMEHTapHOTO NEKTPUUECKOrO AUITONS

2 ['ubpuanoe xonbio

1 H3nyueHue TOHKOTo npoBoja

2 Hanpasnenuslii oTBeTBUTENb HA cB3aHHbIX JITT

1 DIleMeHTapHbIH MarHUTHBIA AUIIONb

2 @eppuTOBBIi BEHTHIIb Ha 3 dekTe cMmenenus noms

1 DeMeHTapHast JeKTpHYecKas pamMka

2 @eppuToBbli Y-LUUPKYIATOD

1 OneMmenT [1olirenca

2 Perynupyembliii peppuTOBBIil (hazoBpainaress

1 Pacnipenenenue Toka M 3apsaa Ha TOHKOM BuOpartope
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2 MaremaTtuyeckas MoJenb peryJsipHoi Juann nepeaaun (JII7)

1 JIH cummeTtpuynoro BuGparopa u eé coiictea

2 Hopmuposannoe nanpskenne u Tok B JIIT. BekropHas quarpaMma TOKOB |
HalpsUKEHUH, pacrpeie/ieHle TOKOB B Harnpsixkennid B JITT

1 BXxo1HO€ cOnpOTHBICHHE AaHTEHHbI

2 Cas3b Mexay MaTpuiamu S,Z,Y

1 JelicTByomas JUIMHA CHMMETPHYHOTO BUOpaTopa

2 Pexxumsl paboter JIIT

1 ComnpoTuBiieHHe U3J1yYeHHs CHMMETPUYHOTO BHOPATOpa B IIMPOKOM JIHANa3oHe
4acToT

2 ITapameTpsl, XapakTepusyoume pexuMsl paboTst JIIT

1 BxoHoe conpoTupieHne CHMMETPHYHOTO BUOpATOpa B LIMPOKOM IMATa30He
4acToT

2 Biusnue pesxxuma pabotsl Ha KITJT

1 [lone u3nyyarenei, 01MHAKOBO HANPABICHHBIX B IPOCTpaHCTBe. Teopema
NEPEMHOKEHHS]

2 Tpanchopmanuus conporusnenuii B JIIT

1 JluHeliHple CHCTEMBI HACHTHYHBIX M3Jydaresnei

2 BxoxHoe conpotuBiieHHe B TPOBOAMMOCTE KOPOTKO3aMKHYTOIO M Pa30MKHYTOIO
orpeskos JIIT

1 J{Ba u3ny4arens npu pasHbIX (a30BbIX COOTHOMIEHUSIX H PACCTOSHHUAX MEKILY
3JIEMEHTAMHU

p YeTBepTHBOJIHOBbIN U NOTYBOJIHOBBIH TpaHCHOPMATOPEI CONPOTHBIIEHHI

1 CaoiicTBa cuH(a3HOI CHCTEMbl HEHANPABJICHHBIX H3/lyyaTenei

2 JuarpaMma noJHbIX COIPOTHBICHHUH H IPOBOANMOCTEH

1 Cucrema HeHaNpaB/IEGHHBIX H3JIyYaTesel CO CABMIOM (has MeskIy TOKAMH

2 Y3kononocHoe cornacoBanue B JII1. OCHOBHBIE NPUHIIAITEL.
[Tpumepsbl

1 Cucrema Hanpag/jieHHBIX U3JIydaTesiei

2 CornacoBaHHe napauleabHbIM Ielidom

1 KoMmjieKcHOE CONpOTUBRIIEHHE CHCTEMBI BUOPATOPOB

2 CoryacoBaHue 1ocie10BaTeIbHbIM HUTeH(OM

1 B3auMHOe cOnpoTHBIEHHE MApAJUIEIbHBIX MOJYBOJHOBLIX BUOPATOPOB

2 CornacoBaHne 4eTBEpTHBOJIHOBBIM TpaHCHOpMaTOpoM

1 Y4eT BIHSHUSA 3eMJIH Ha TapaMeTpbl BUOPATOPOB

z CornlacoBaHHble HArpy3KH
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1 JIH BuOpatopa Haj 3emJiei

2 KopoTKO3aMBbIKaTEIN U PEAKTHBHBIC HArPY3KH

1 JIH BuGpatopoB HaJ 3eMJIel ¢ KOHEYHOH NPOBOAUMOCTEIO

2 M30519TOPbI KOAKCHAJIBHBIX TPAKTOB

1 Hactpoennble BUGparopsbl. [101yBoIHOBBIH BUOPATOp M ero cBOHCTBA

2 Pasbemsl 1 couneHenus. Bpauaronmecs co4IeHeHH

1 CxeMbl TMTaHHsl MOJTYBOJIHOBBIX BUOPATOpPOB

2 IMepexoanl mesxay JIIT

1 ITos1yBOJIHOBBII BUOPATOP C IIIOCKMM peiieKTOpoM

2 K taccuyeckuii 1 BOITHOBO} MOIXO/1 K ONUCAHMIO CBONCTB MHOronoocHukos CBY

1 [11neiid-Bubparop [ncroapkopea

2 Martpuiia paccesHHs S

1 CxeMbI TMTaHKsl BUOPATOPOB THOKMM KOAKCHAIOM

2 Css3p Mexay Marpunamu S, Z,Y

1 CxeMbl UTaHUSA BUOPATOPOB JKECTKUM KOAKCHATIOM

2 B3auMHOCTb, CHMMETpPHs M HEJHCCHIIATUBHOCTH ycTpoictB CBY

1 HecummeTprunble BUOpaTOphl M COCOOBI UX MUTAHUS

2 TepenymMepalusi BXOJOB yCTpOHcTB. MaTpuiia nepeHymepanui

1 HecummMeTpruHble BUOPATOPDI C paClIMPEHHOH MOIOCOM

2 MeTo 1Bl H3MEpEHHs AHArOHAILHBIX 21IEMEHTOB MaTPULIBI S

1 JIMpeKTOpHbIe aHTEHHb! THIIA BOITHOBOW KaHall

2 MeTo/Ip! H3MEPEHHs! HeIHArOHAIbHbIX 3IEMEHTOB MAaTPHLLBI S

1 AHTEHHbI 00paTHOTO U3JTyYeHHUS

2 WUsmepenne 6oapmux 1 Maieix KCB

1 Jumnons HajgeHeHko

2 MeTo]1 3-X STAJIOHHBIX HAIPY30K

1 BukoHu4eckas 1 KOHMYECKas aHTeHHA

2 MeTo 3aMenieHus

1 JIMCKO-KOHYCHAasl aHTeHHa

2 M3mepeHue 31eMEHTOB MATPHIIb S HA aBTOMATHYECKOM H3MEPUTEIE B TI0JI0CE
YacToOT

1 VronkoBasi aHTeHHA

2 JBoiiHoit T-mocT
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1 YacToTHO-He3aBucHMas aHTeHHA. [IpHHIHIIBI IOCTPOEHUS ¥ CBOHCTBA

2 BoJTHOBOIHO-111€/1€BOM HAllpaBlIeHHBIH OTBETBHTEIb

1 [T1ockue noromnepeoyecKue aHTeHHBI

2 KBajpaTHeIii MOCT

1 OcHoBHble cBolicTBa aneptrypHblx antend. KH/I. Ilupuna rnasHoro nenectka JIH

2 ['nbpuHOE KOIBIO

1 W3ny4yeHune npsaMOYyroabHOH M KPYTJIOH MJIOIAL0K TPH PA3HOM aMILIHTYAHOM
pacnpesenaeHuu nos (AP)

2 Hanpasnenublil 0TBeTBUTENb HA CBA3aHHBIX JIIT

1 JluarpamMMbl HarpaBJIeHHON CHH(A3HOH NPAMOYToJIbHONH U KPYIJION IUIOIIAJ0K IPH
pasHom AP

2 QeppUTOBLIA BEeHTHIb HA Y eKTe CMeIeH s 10J1s

1 Binsinne a3oBbIX UCKaKEHUH Ha M3JIyYCHHE NJIOIAJAKH

2 @eppuTOBBIH Y -IIUPKYIATOP

1 M3nyvyeHue OTKpBITOro KOHIA BOJIHOBO/1A

2 Perynupyewmblii pepputoBelil (asospaimaressb

1 OnrumalibHBINH pynop

2 MaremaTtuyeckas Mojiejib perynsipHoii nuaun nepenaun (JIIT)

1 E-cextopuanbHblii 1 H-cekTopHallbHbIN pynop

2 Hopmuposautoe Hanpskenue u 1ok B JITI. Bekropnas nquarpaMMa TOKOB U
HaNPsDKEHHH, pacrpejesenne ToKkoB 1 Hanpsokenuid B JIIT

1 ITupamuaaneHeli pynop

2 Cesi3b Mexay Marpuuamu S,2,Y

1 Konuueckuit pynop

2 Pesxumbl paboter JITT

1 Pynop ¢ accumerpuunoi JIH

2 [lapameTpsl, XapakTepu3syrouue pekumbl padotst JII1

1 Cocrtas JIA, Ha3HaYeHHE DJIEMEHTOB, TUIIBI

2 Businue pesxuma pabotel Ha KIT/T

1 VpaBHeHHe, onpejensioLee npoGHIb IUH3EI

2 Tpanchopmanus conpotupnenui B JIIT

1 Biusinue n1MH3 Ha aMILUIATY AHBIE pacnpeaenenus B aneptype JIA

2 BXoaH0€ CONPOTHRIEHHE U TIPOBOAMMOCTE KOPOTKO3AMKHYTOIO H Pa30MKHYTOTrO

otpeskos JIII
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1 Kybuyeckue u kBaapaTtuusble pa3oBble HCKaxeHus B JIA

2 YeTBepTHBOTHOBBIH M MOJIYBOJIHOBBIH TpaHCHOPMATOPBI COMTPOTHBIIEHHI

1 Tunel napabonnyecKuX aHTEHH, UX CBOHCTBA. Y paBHeHHs napabosonia BpalleH s

2 JluarpamMma 1oJIHBIX COTIPOTHBICHUH U IIPOBOAMMOCTEN

1 PacyeT mapaboanyeckux aHTeHH

2 Y3kononocHoe cornacopanue B JIII. OcuoBuble npuHIMIbL. [Ipumepsr

1 O6nyyarenu napabonuueckux aHTeHH. CBs3b aMILUTHTYAHOTO pacipe/ieieH s B
arreprype ¢ JIH obdnyuarens

2 Cornacopanue napanienabHbIM HUTeHPOM

1 JIH aneprypHoO#i aHTeHHBI, €€ CBsI3b ¢ AP

2 CorylacoBanue 10ce10BaTeIbHbIM HIei(om

1 CocraBHoe AP u aneprypusiii KMIT [1A

2 CornacoBanue 4eTBepThBOJIHOBBIM TpaHCHOPMATOPOM

1 Yuer 3ateHenus packpsisa obayyarens. KUIT tenu

2 CornacoBaHHbIE HArPY3KH

1 KHWIT paccesuus [TA

2 KopoTko3ambikaTesy 1 peaKTHBHBIE HATPY3KH

1 M3mepenue JIH anTenH

2 M3019TOpBI KOAKCHATIBHBIX TPAKTOB

1 M3mepenue noaspu3allMOHHBIX XapaKTEPUCTUK AaHTEHH

2 Pasbembl U couwnteHenus. Bpamarommuecs couieHeHus

1 Mertoapl nu3mepenus K0dQGUUMEHTA YCHIICHHS AaHTECHH

2 [Tepexoan! mexay JIIT.

1 M3mepenne ko3 uumenTa yCHICHHs aHTEHH M0 METOY IJIOCKOI0 9KpaHa

2 Pa3bemsbl u couneHenus. Bpaiarouuecs codieHeHUs

1 Onpenienenye BXOAHOTO CONPOTUBIEHUS aHTEHH ITyTEM W3MepeHHs MOAYJIs U (a3sl
K03 duLHeHTa OTPaKeHHS

2 ITepexoap! mexay JIIT
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6.3. 3ananus u Tecrbl KouTpoas CPC no qucuunianze
6.3.1. 3apauusn
3ananune 1. PaccuuTaTs M MOCTPOUTH B JI€KAPTOBOI M MOJIAPHON CHCTEMAX KOOPAMHAT B

HOPMHUPOBAHHOM H HEHOPMHPOBAaHHOM BH/I€ JIHArPaMMY HANPaBICHHOCTH CHMMETPUYHOIO
3MEKTPHUYECKOro BuOpaTopa JIMHHOM 21= A/4*n, rjie n-nopsAKOBEIH HOMEp CTYAEHTOB TPYIIIHL.
[Tony4yenHble pe3yIbTaThl CPABHUTE C PE3yNbTaTAMHU PacyeTa COCEIHUX BapHaHTOB. [lepBhrii
BapHaHT CPABHUBACM C JICMEHTAPHBIM 3JIEKTPHUECKUM BHOPATOPOM, a MOCIEAHUI CPAaBHUBAET
C BapUaHTOM, KOTOPbIH UMeeT HOMep n+l.
3ananue 2. PaccuuTaTh U HOCTPOUTH B JEKAPTOBOM H MOJSPHON CHCTEMAX KOOPJMHAT B
HOPMHPOBaHHOM M HEHOPMHPOBAHHOM BMJI¢ AMAarpaMMy HalpaBlIeHHOCTH JTHHEHHON aHTEHHOM
PELIETKH CHCTEMBI I0JIYyBOJHOBBIX BUOPATOPOB B IIOCKOCTH Bekropa E. JlaHHBIE MpUBEIEHBI B

Tadule.

BapuanTtbl Yucio Paccrosnue CaBur

n3jy4daresei MEKIY 0 /2 T 3 m/2
H3JTydaTelsaMH

1,2,3.4 2 A2 0 /2 T 3 m/2
4,6,7,8 2 A 0 /2 T 3n/2
9,10,11,12 2 302 0 /2 T 3n/2
13,14,15,16 2 2 A 0 /2 T 3a2
17,18,19,20 3 A2 0 /2 T 3 a2
21,22,23,24 3 A 0 w2 1 3a2
25,26,27,28 3 3IN2 0 /2 | 3n/2
29,30,31,32 3 2 A 0 /2 i 3n/2

npo,[[eMOHCTpPIPOBaTb IIPH BBIITOJIHCHHH pﬂﬁOTBI TEOpEMY IIEPEMHOKECHHA.

3ananue 3.Petuth 3a1a4y y3KOIOIOCHOTO COMTIACOBAHKE ¢ IPUMEHEHHEM KPYTroBoii
AMarpamMMbl HOPMHPOBAHHBIX CONPOTUBIIEHHH U IPOBOAUMOCTeH Bonbnepra, npu cieayronmx
MCXO/IHBIX JaHHBIX.

Bapuaut ConporuBiieHue Harpy3ku Bonnosoe YerpoiicTBo
N Ru, Om JXH, CONPOTUBJICHHE | COITIACOBAHUA
Om ZB, OMm

1 20 +320 50 [Tapannensusrit K.3.
mend

2 30 -j40 50 [Tapannensusiii K.3.
e

3 40 +j40 50 [Tapannensusnii X.X.
meig

4 10 -150 50 [TocnenoBatenbHbIH
X.X. nuieid

5 60 +j70 50 YeTBepTHBOTHOBBIH
Tpanchopmarop

6 70 -j10 50 [Tapannensusbiii K.3.
nuieid

7 80 4520 50 ITocnenoBaTenbHbBIH.
K.3 mneiid

8 90 -j30 50 [Tapannensusiii K.3.
uuieid

9 100 +j40 50 [TocnenoBarenbHbIA
X.X. nueid

10 110 -160 50 YeTBepThBOJTHOBBIN
Tpa"cdopmarop
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11 120 +)70 50 YeTBepTHBOJIHOBBIH
TpaHcopmarop

12 130 +10 50 [TocnenoBarenbHbIA.
K.3 mueitd

13 140 -120 50 YeTBepTbBOJIHOBbII
TpaHcopmarop

14 150 1150 100 YeTBepTHBONIHOBBIH
TpaHcdopmartop

15 20 -1170 100 IlocnenoBarenbHbIH
X.X. mueiid

16 30 +j70 100 [TocnenoBareibHbIM.
K.3 mneiid

17 40 41110 100 [Mapannensusiit K.3.
mIeng

18 50 +j50 50 [Mapamrensusiii K.3.
mIend

19 10 -110 50 [MTapannensusiit K.3.
118 (G7(0)

20 20 +100 100 [TocnenoBaTenpHbIi
X.X. nuieid

FA| 30 -1120 50 [locnenoBatenbHbIN.
K.3 muneiid

22 40 +1150 50 [TocnenoparenbHbI.
K.3 mneiid

23 60 -j10 100 [MTapannensnsrii K.3.
uuieid

24 70 +j20 50 IMocnenoBarenbHbIHA.
K.3 meid

25 80 -1160 100 YeTBepThbBOIHOBBII
TpaHcdopmarop

[Io Bcem 3ananusM HEOOXOAUMO HANKMCATH BBIBOJBI B KOTOPBIX MPUBOASTCS Pe3yJIbTaThl pabOThL.
6.3.2 TecTbl NpoBepKH 3HAHMIT 110 AUCHMILIHHE

1. Mexny KakMMH BEJIHYHHAMH yCTaHABIUBACT CBSI3b MATPUIIA paccesHus?
1. Mexay TOKaMu ¥ HanpsukeHHSIMHU
2. Mexay KOMIIEKCHBIMHM aMILIMTYAaMH MaJaroIluX U OTPAKEHHBIX BOJIH
3. Mexy HanpsKeHUMHU Ha BXOJIE H BBIXO/1€
2. Kakoit pusuyeckuii cMbICT CBOWCTBA yHUTApHOCTH [S]?
1. OtcyTeTBHE NOTEPH B yCTPOICTBE
2. PaBeHCTBO HanpsKeHHH HA BXOJIE M BBIXOJIE
3. CUMMETPUYHOCTH BXOJIOB
3. Yro HazbiBaeTcst KOIPPUUMEHTOM CTOSIUEH BOIHEBI?
1. OTHOLIEHNE HANPSIKEHHUS HA BXOJIE K HAMPSDKEHUIO Ha BBIXO/E
2. OTHOLIEHHE MAKCHMYMa H MHHEMYMa 3JIEKTPHYECKOr0 110/ B JIMHUM TIepe1ayun

3. Ornomenne UoGpar u Unan
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4. Kax TouHee U3MEpHTh KOOPANHATY MHHHEMYMa?
1. Meto BUIKH
2. Mertoz 3amMeleHus
3. MeToa Tpex 3TaJlOHHBIX Harpy3oK
5. JlaeT JTi OCTABJIEHHBIH OTKPBLITHIM (0€3 HArpy30K) KOHEll BOJTHOBOHOH H3MEPHTEIbHOH
JIMHAM PEIKUM XOJIOCTOro Xozaa?
1. Jla
2. Her
3. D10 corimacoBaHHas Harpyska
6. UeM OTJIHYAIOTCS B3aMMHBIH M HEB3aNMHBII (asoBpaniaTenu?
1. 3HaueHueM Ko3(QGUIHEHTOB OTPAKCHHUS
2. PaBeHCTBOM BCEX JIEMEHTOB MATPHILIbI
3. 3nauenneM ko3hduuMeHTa nepenadn
7. YeM MOIHOCTHIO ONHKCHLIBAETCS BHEIIIHEE NIOBEIEHNE yeTpoiicTBa?
1. 3HaueHHEe JIEMEHTOB MaTHLBI [S]
2. Konn4ecTBOM 37IEMEHTOB MaTPHUILBI
3. UucaoM X0O0B ycpoHcTBa
8. Kak u3mepuTh Gonbiioe 3Hauenne KCB?
1. MeTon 3amelueHust
2. MeToj yABOEHHOIO MHHHMYMa
3. MeTo/1 TalloHHOH Harpy3Ku
9. Kakoii BeHTHIIb SBJIeTCS Oolee Juana3oHHbIM?
1. Ha a¢dpexte cmernenus nons
2. Ha sdpexte GpeppoMarauTHOro pe3oHaHca
10. B 4eM COCTOMT OTJIMYHe MATPUIL PACCESIHUS HICATbHBIX U PeajlbHbIX BEHTUIICH,
LMPKYISTOPOB, (hasoBpalnarenei?
1. Bce HyJIM B MEPBBIX CTPOKAX MaTpHLbl [S]
2. Bce eIMHIIBI TTO ITIABHOH JHMaroHaiu
3. HannumeM Hynei 1 eIMHUI B HAeaTbHOM MaTpuue [S]
11. Kak onpesiensieTcst YMCII0 MOIIOCOB MHOTONOIFOCHUKA?
1. Yucno BXOA0B, YMHOKEHHOE Ha JIBa
2. PaBHO 4HCITY BXO/IOB

3. Yncsro BXOMOB M He3aBUCHMBIX TOKOB BOJIH MO BX0OJaM, YMHOXKEHHOC Ha [1Ba
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12

13.

14.

13,

16.

17.

18.

19.

20.

Kakosa MP kopoTko3ambikaresns?

1. pa=-1
2. [S1=["1'0]
3. [S]=[""]

Kak n3menstores 21eMenTsl MP MHOTOMOMIOCHHKA IIPH MEPeMELLeHUH TUI0CKOCTel oTcueTa?

1. N3menstroTest MOIYIH KO PHIMEHTOB Nepeaayun
2. M3menstoTcs asbl BCEX AIIEMEHTOB
3. Usmenstorest Moty U (pasbl BeeX 3JIeMEHTOB
Kax ckaseiBaeTcs Ha MP HeMccHIIaTUBHOCTE ycTpoiicTBa?
1. OuHaKkoBH! KO3 HUIIMEHTHI epejayn
2. Hynu Ha rnaBHOM auaroHaiu
3. Cymma KBapaToB 3JIEMEHTOB JTI000H CTPOKH
KakoBa nepuoan4yHocTs B pacnpenenenun U'(z) u I'(z)?
1. JlmiHa BOJIHEI
2. [TonoBuHA JIMHBI BOJIHBI
3. YeTBepTh AJIHHBI BOJHbI
KakoBa cBsi3b Z° 11 Y~ Ha auarpaMme UMIEIaHCOB?
1. D10 0aHA H Ta ke ToYKa
2. 910 AMaMeTpalibHO MPOTHBOIOJIOKHBIE TOUKH
3. 310 TOuKH Ha IuHUH Ipl=1
KakuM 371€MEHTOM BBINOJIHAETCS cornacoBanue Toyek B u D?
1. TpanchopmaTop conpoTHBIEHUH
2. PeakTuBHbIit 1M}
HackoJIbKO OTIMYAIOTCS JUTAHBI PA30MKHYTOT0 U KOPOTKO3aMKHYTOro Huiei(on?
1. Ha M8
2. Ha M4
3.Ha N2
OT yero 3aBHCHT I10JIOKeHHE Ti1aBHOro Makcumyma JIH pernerku?
1. Ot casura $hasbl MeH Y EMEHTaMH
2. OT aMIUIMTYAHOTO pacrpeaeseHus
3. OT popMBI OTAETBHBIX U3TyYaTenen
Kak BIMseT 9uCiIo 2JIEMEHTOB PEIIeTKH Ha YHCI0 OOKOBBIX JIEIECTKOB?
1. VBenuuuBaeTcs ¢ yBeJIHYEHHEM N
2. YMeHbIIAeTCs ¢ yBEITHYECHHEM N

3. He usmensiercs
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21. Kakue aHTEHHBI Ha3bIBAIOTCS PE30HAHCHBIMH?
1.d=14
2.d=Md
3.d=M8
22. Kakoe aMIIMTYHOE pacripeenenne jaet Haubonpmuit Koo GpULUUEHT HAPAaBIEHHOrO
necTBUs?
1. PaBHOMEpHOE
2. Cniaparoniiee K Kpato
3. KBagpatuutoe
23. W3-3a yero B JIMH30BOM aHTEHHE BO3HUKAET KBaJpaTHuHOe (a30BoOe pacnpeaeieHue?
1. CMemenue obnyyaresis BI0Ab (OKanbHOR 0cH U3 poKyca
2. Cmemenue obayyaresns nonepek GokaibHON ocH
24. OT 4ero 3aBHCHT KOG OHIMEHT MPeIOMICHUS MATATIIONIACTHHYATON JTHH3bI?
1. OT paccTosiHUS MEXLY MJIaCTHHAMH
2. OT TOJMMHBI IIACTUH
3. O1 qnameTpa JTUH3BI
25. KakoBo AP B pynopHbIX aHTeHHaX?
1. PaBHOMEpHOE
2. KocunycounnaibHoe
3. KBagparuunoe
26. KakoBa ®P B pyrnopHbIx aHTeHHaX?
1. PapHOMepHOE
2. KocunycounajibHoe
3. KBagparuunoe
27. Kak Bnusier kBaapartuusoe OP na JIH?
1. PaciuupsieT I/IaBHBIN JIENECTOK U YBE/IMYMBAeT ODOKOBBIE
2. PacimpsieT I/1aBHbIH JICTIECTOK U YMEHbIIAET OOKOBBIE
3. CykaeT riaBHbIH JENeCTOK
6.4. TunoBoe 3a1aHHe HA KYPCOBOIi NPOEKT BKIKYAET B cedsi:
Ipu KypcoBOM NMPOEKTHPOBAHHH CTYJIEH PelliaeT HEKEHEPHYIO 3a/1a4y 1o pa3paboTke
YCTpOMCTBA C 3aJaHHBIMH XapaKTepHCTHKaMH. B rmpoiiecce npoeKTHpoBaHHs OH JODKEH:
-palMOHAIILHO CTNITAHUPOBATH BBIMTOJIHIEMYIO padoTy;
-OCBOWTH MHKEHEPHbIE METOIbl pa3pabOTKH YCTPOHCTBA,
-BBITIOJIHUTH PacyeThl IapaMeTPOB H XapaKTEPUCTHK YCTPOHCTBA COBPEMEHHBIMHM METOAMH C

J0CTAaTOYHOH TOYHOCTBIO;
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=JIOTHYHO H I'PaAMOTHO H3JIOKHTE PE3YJIbTAThI paﬁon,] B [IOSICHUTEJIbHOH 3aIlMCKeE.

3Ha4YMTeIbHAS YacTh TEM CBA3aHa C pa3p360T1(01?1 H pacyeToOM XapaKTEpPHUCTHK HAIIpaBJICHHBIX

AHTCHH pa3jIMYHbIX THIIOB!: napaﬁonnqecxnx, JIMH30BbIX, PYIIOPHO-JIHH30BbIX, AHTCHHBIX

PEUICTOK, MHOI‘OBHGp&TOprlX dHTCHH MMOBEPXHOCTHBIX BOJIH H JIP.

KypcoBoit poeKT COCTOMT U3 NOACHUTEIbHOM 3anucku 00beMoM 25-30 crpanun Gpopmara A4 u

1-1,5 nucra yeptexei popmara Al.

[TosicHuTENIBHAS 3aMIMCKA JIOHKHA BKJIIOYATh B ce0s:

I
2

LS

Texuuueckoe 3ananue Ha pazpadoTky (1 c.).

Bgenenue (1 — 2 ¢.), B HEM KpaTKO Onpeiesercs MecTo pa3padaTbiBaeMoro yeTpoucTaa
B psay APYIrHX.

AHalM3 TEeXHHYECKOro 3ananus (3 - 5 ¢.), rae paccMaTpUBalOTCs BO3MOKHBIE BAPUAHTHI
pelleHus 3a1a4u, IPUHLIUIIBI JEHCTBUS U Ha3HAUYCHHE OCHOBHBIX YacTel yCcTpoicTBa,
dbopmupyroTcs TpeboBaHMsl K HUM i 000CHOBBIBACTCS BHIOPAHHBIN BapUaHT.

PacueTnast wacte yctpoictsa (5 — 7 ¢.), Fie OnpeiensitoTCsi OCHOBHbIE I'€OMETPHUYECKHE
pasMepbl KOHCTPYKIMH U PaCCUUTBIBAIOTCS 3IEKTPUUECKHUE XapaKTEPUCTHKH.
BrimonHsieTcss He0OX0MMOe YHCIIO KOPPEKIIMI TaHHBIX KCXOAHOTO BapHaHTa 110
JOCTHKEHHS TpeOyeMbIX XapaKTEpPUCTHK.

KonctpykTuBHas paszpabotka y3na (3 — 5 ¢.) (eciu 3a1aHa), B KOTOPO# pacCunThIBAIOTCS
1 000CHOBBIBAIOTCS BCE pa3Mephl, MATEPUAJIBbI M ITIEMEHTHIL.

Onucanue KOHCTPYKIMHU (2 — 3 ¢.), T/Ie OKAa3hIBAETCS B3aHMO/IEHCTBHE OCHOBHBIX
qacTel, yKa3aHbl 0COOCHHOCTH KOHCTPYKLIUH.

3axmouenne (1 — 2 ¢.) ¢ BEIBOJAMH O pe3yJIbTaTaxX H BO3MOXKHBIX MYTAX YJIyYIICHHUS
KOHCTPYKLHH.

CnucoK HCMOIb30BAHHON JIMTEPATYPbI.

Conepxanue.

Tunosble 3agaHus HA NPOEKTHPOBAHHE

BapuanTsl 3a1aHuii K KypcoBoMy npoekty 1o teme “Tlapabonuueckue aHTeHHBI”

BapuaHt

A.cM Tpebosanus k JJH P, kBT [Monapuzauns Hpyrue ykazauus
KH]I A Be, A On, (THN aHTEHHBI,

rpan rpan CKaHHpOBaHue);
V3en nna

pa3padboTkH.

0.8 5000 - - - Jlnuneiinas KopabenbHas:
AHTEHHbI#H

nepexntovarenb(All)
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2 1,2 - 2 2 - Kpyrosas CkaHupOBaHHE B 2
MIOCKOCTAX: CKaHep
3 0,8 2000 - - - Kpyrosas Boprosas;
noJspu3aTop
- 1,4 - - 1 1 Jluneiinas Boproas; ATl
3 1,6 3800 10 - 2 Jluneiinas CkaHupoBaHue B
naockoctH E;
BpallaoLieecs
COYJIEHEHHE
6 10,8 - 1 5 500 Kpyroeas CraunoHapHas;
noJspu3aTop
7 12,0 1200 5 15 800 JIuneitnas [Moasuxnas; All
8 18,0 - - 2 700 JluneiiHas CrauuoHapHas;
obnyuarenn
9 14,4 950 30 - 900 Kpyrosas Craunonaphas; ATl
10 16,5 - - 2 600 Kpyroeas CrauvoHapHas,
3epKasno
11 2 e 2800 3 - 200 Jluneiinas CkaHMpOBaHKE B
MIIOCKOCTH; CKaHep
12 3.8 - - 1 300 Kpyrosas KopabenbHas;
nonspu3aTop
13 3,3 1350 15 - 250 Kpyrosas Boprosas;
nosspu3aTop
14 2.9 - 8 8 150 Kpyrosas CkaHupoBaHHWe B
MJI0CKOCTH; CKaHep
15 3,6 2000 2 - 350 Jluneiinas CkaHupoBaHHe B
nmnockoctH; All
16 3,0 3200 - - 250 Kpyroeas CkaHupoBanue B 2
njaockoctax; All
17 3.4 - 3 8 - Jluneiinas BoproBas;
obnyuarenb
18 3.7 1800 20 - 220 Kpyrosas BopToBas;
noJaApu3aTop
19 4,2 - 4 3 - Jluneiinas Boprosas; All
20 2,6 4000 - - 215 Kpyrosas Boptosas; 3epkano
21 6.2 900 - - 500 JIunelinas CkaHnupoBaHue B 2

NIOCKOCTAX]

obsyyaTesnb
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22 6,0 - - Kpyrogas CkaHupoBaHue B 2
MI0CKOCTAX;
noJApU3aTop

23 5.8 - 300 Jluneiinas KopabensHasn; All

24 6,6 1050 - Kpyrosas CkaHHMpOBaHHE B
nhaockocTy H;
nonspU3aTop

25 5,0 - 380 Jluneiinas Boprosas; ATl
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7. YUHEBHO-METOJIUYECKOE U HH®OPMAIITMOHHOE
OBECIIEYEHHME JUCIHUIIIAHbI

Ocnosnasn numepamypa:

1.

Yerpoiictea CBY u anTenHb! [D1ekTpoHHbI pecype] @ yuebuuk / A. A. ®unonos, A. H.
®omun, [ 1. imutpues [u ap.] ; pex. A. A. ®unonos. — Kpachosipek : Cu6. penep. yu-
T, 2014. — 492 c. - ISBN 978-5-7638-3107-8
http://znanium.com/catalog.php?bookinfo=505864

Yerpoiicrea CBY u manorabaputhbie anTeHHsl: YueGHoe mocobue ams By3oB / AM.
Comos, A.IO. Bunorpanos, P.B. KaGeros; ITox pen. A.M. Comosa. - M.: ['op. nuHMS-
Tenexom, 2012. - 440 ¢.ISBN 978-5-9912-0255-8
http://znanium.com/catalog.php?bookinfo=390281

3epKallbHble aHTEHHBI JUISl 3eMHBIX CTAHLUMH cryTHHKOBOI cBasu/ ®ponos O.I1., Bansx
B.IL - M.:I"op. nunus-Tenexom, 2012. - 496 c.: ISBN 978-5-9912-7002-1
http://znanium.com/catalog.php?bookinfo=562740

AHTEHHBI C UMIIEIAHCHBIMU TIEPHOINYECKUMH cTpyKTypamu / B.J. JIBypeuenckuii, A.HO.
®enoros. - M.: T'op. nuuus-Tenexom, 2013. - 152 ¢. ISBN 978-5-9912-0278-7
http://znanium.com/catalog.php?bookinfo=397326

AnterHbl. [IpakTndeckoe pyKOBOACTBO [DIeKTpOHHBIH pecypc] : MpakTHUeCKoe
pykoBojcTso / I'. Munnep. - CI16. : Hayka u texauxa, 2012
http://www.studentlibrary.ru/book/ISBN9785943878169.htm|

Hononnumensnas aumepamypa:

1.

10.

Antennsl. Tom 1. [Dnextponnsiit pecype] / Porxammens K., Kpuike A. - M. : JIMK
IIpece, 2009
http://www.studentlibrary.ru/book/5-85648-715-X html
Antennbl. Tom 2 [Dnextponnsiii pecype] / Porxammerns K., Kpumke A. Tlep. ¢ Hem. - M.
: AIMK Ilpecc, 2009.
http://www.studentlibrary.ru/book/ISBN5856487168.html
DazupoBaHHbIE AHTEHHBIE PEIIETKH C  CEKTOPHBIMM  TApLHATBHBIMA  HATAMMAMH
Harpas/IeHHOCTH [DnekTpoHHEIH pecype] / Ckobenes C.I1. - M. : ®DU3MATJIUT. 2010
http://www.studentlibrary.ru/book/ISBN9785922112291 .html
Ilpumenenne naxkera nporpamm Microwave Office 2009 AWR ans mpoekTHpoBaHHS
MHUKPOIIOIOCKOBBIX ycTpoiicte CBY [Dnexrponnsiii pecype] : Yue6. mocobue / U.A.
®enopenko, H.B. ®enopkosa. - M. : U3parenscto MI'TY um. H. D. Baymana, 2012.
http://www.studentlibrary.ru/book/bauman_0469.html
CnyrHukoBoe TeneBuaenue ot A j10 51 [Dnexrponnsiii pecype] / C.JI. Kopsikun-UYepHsik.
- CII6. : Hayka u Texnuka, 2010.
http://www.studentlibrary.ru/book/ISBN9785943873607.html
Curnsincxkuit B.JI. Yerpoiicta CBY: Mertojauueckne ykasaHust K 1abopaTopHBIM
paboram. - Bragumup, 2013r.
Cutasnekuit b.Jl. Anrennsr CBY: Meronunueckue ykasanus K 1a60paTopHbIM paboTam.
— Baagumup, 2013r
Curnsnekuit b.J1., Canoseknii H.B., T'aBpunos B.M. Autennsl n ycrpoiicrea CBU:
Mertonuueckue ykasaHus kK KypcoBoii pabore. - Bnamgumup, 2012r. — 26c¢.
Curnsinekuit  B.JI.  ycerpoiictea CBY.  Omnucanve mporpaMM — KOMIIBIOTEPHOTO
moaenupoBanus. Biaaumup. 2012r. Dnektponnas Bepcus.
MccenenoBanne aHTeHHbI ¢ 3IEKTPHYECKHM  CKAHMPOBAHHEM Iy4OM [ DIEKTPOHHbII
pecype] : Yuebnoe nocobue / P. B. Komsarun, B. JI. Xanmamupos. - M. : U3naresctso
MI'TY um. H. D. baymana, 2015.
http://www.studentlibrary.ru/book/ISBN9785703840436.html
Beenenue B cmapr-aHTeHHbI [DnekTpouHbli pecypc] / Bamanue Koucrantun A..
Hoaununec [Manaiiotne U. - M. : Texnocdepa, 2012.
http://www.studentlibrary.ru/book/ISBN9785948363127.html
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Hepnonnqecmﬂe H3JaHHUA:

OTC‘-IECTBeHHbIe }Kypna.ﬂm:
e Pannorexuuka,

e PajioTexHUKa U 2JIEKTPOHUKA;
e [IprOOpBI M TEXHHKA IKCIIEPUMEHTA;

e [{udposas 00paboTka CUrHAIOB.

PedepaTuBHbI€ KypHAIBI:
e PagnorexHuka;
® DIIEKTPOHHKA.

3apy0ekHble Ky pHAJIbI:

¢ [EEE Transactions on Communications;

e [EEE Transactions on Antennas and Propagation
HUHTepHeT-pecypebl:

1. XKypnan "Paguorexuuka" - http://radiotec.ru/catalog.php?cat=jrl 1
2. http://mexalib.com/view/15117

3. http://znanium.com

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOJY JISI)

MaTepHaIEBHO-TCXHH'-lCCKOC OﬁﬂCHEHGHHe JUCLHUIUIMHBI BKJTHOYACT:
e xadenpaisHbie MyJIbTUMeAUHHBIE cpeacTra (aya. 301-3 u 335-3);

e Habopsl cnaitaoB no BeceM JekuusaM (0T 10 10 15 cnaii1oB M0 KaKA0H TeKIHH ),
® OCHAUICHHAs MAKETaMH ISl TPOBEACHUS MPAKTHYECKUX U 1abopaTopHbIx paboT naboparopus

(ayxa. 510 -3)

[Ipumeuanus:
1. OO6uuee yuciIO MOArOTOBIEHHBIX ¢ciaigoB 0omee 200.

2. Cnaitapl eXerogHo peaKkTHPYIOTCS H MOJEPHU3HPYIOTCS B COOTBETCTBHH C Pa3sBHTHEM

TEXHHYECKOH M METO/IMYecKoM Oa3sl.
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PaGouasi mporpaMma JUCLUIUIMHBI cOCTaBieHa B coorBercTBUU ¢ TpeboBanusmu OI'OC BO

no Hanpasnenuro 11.03.02 — MapoxoMMYHHKALIHOHHBIC TEXHOJIOTHH U CHCTEMEBI CBSI3H.

PaGo4yro nporpaMMy COCTaBUJI K.T.H. npogeccop % Canosckuii H.B.

(®HO, noanwcs)

PeuenzeHr:

['enepaneusiii nupexktop OAO BKbB «Pagnocsszu»

K.T.H. W Boraanos A.E.

(MecTo paboThl, 10NKHOCTS, O, noanuce)

[Iporpamma paccMOTpEHA H 0,]106p€l-]3 Ha 3ace/laHu Kaq)enpm PaaAHOTEXHHKH H PaJHOCHCTEM

Ipotokon Ne /7 ot £.L%. /% 1o
3apenyromui kadeapoi j Huxutun O.P.
A

(®HO, noanuck)

PabGoyas mporpamma paccMoTpeHa W oJ00peHa Ha 3acellaHud y4yeOHO-METOAWYECKOH KOMHCCHH
HanpapneHus 11.03.02 - MHpOKOMMYHUKAMOHHBIE TEXHOJIOTHHA U CUCTEMBI CBSI3H.

[Iportokon Ne /7 or FL¥% /2 ’Fm)]a

Huxutun O.P.

[Ipencenarens KOMUCCHH

(PHO, noanwcs)
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JIMCT INEPEYTBEPKJIEHUAA
PABOYEM ITPOT'PAMMBbI AUCHHUTIJINHBI

Pabouas nporpamma oJo0peHa Ha 1’6‘ v d A y4eOHBIH 1o

[Tporokon 3acenanus kadeaper Ne 7/ ot £ L4 {Srona

3asenyroumii kadeapoi Ao Hukutun O.P.
—

L
PaGouas mporpamma ofioGpeHa Ha /¢ £/ /X yueburii ron

[Tporokoun 3acenanus kadenpsl No 7/ or /LY./Clrona
L S
3aBsenyronuii kadeapoi _ e Huxutun O.P.
4
PaGouas mporpamMma og00peHa Ha /7‘2 ;/d yueOHBIH roj

[TpoTokos sacenarus kaepsi N/ ot 4 ffd/eﬁpf

3aseayromuii kadeapoi A —7 Hukutun O.P.

c
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JIMCT NEPEVTBEPXJIEHUS
PABOYEH IMPOT'PAMMBI

Pa6ouas nmporpamma onobpena Ha o @ Z’ P __ yueGHbli rox
[Ipotoxon 3acenanus kadeapbi Ne i LOT }’%/ A /{(rlona o

P - / -‘/ { . 7 , s ~ r
3aBemyromui kadeapoi T / VA ///'/// 17/ /S

PaGouast iporpaMma o100pena Ha /o7 .77 ydeGHbiil rox
I[Ipotokon 3aceanus kadeapsl Ne JA _ow el /?/‘//fona

v s . % /‘i /. { o I -

3apeyromii kadeapoi _FT L i Aveter /7
& =7

PaGouast nporpamMMa oj00peHa Ha yueOHBIH roj

[TpoTokon 3acenanus kadeapnsr No 0T rosa

3aBeayrolmi kadeapoi




