MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
AHTeHHbIe pellIeTKHU CHCTeM nepeaadyu nHGpopmanun

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo3s1eKTpoHHbIE CUCTeMbl U KOMILIEKChI
HanpasnenHocts (11po¢uns): Pagno3ieKTpOHHBIE CHCTeMbI Nepejaud HH(opMaLuu

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: PTC, Kadeapa pajuorexHuuecKux CUHCTEM

Kypc: 5

Cemectp: 9

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 9 cemecTp Bcero EayHuiib
1 Jlekuuu 32 32 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 66 66 4yacoB
5 CamocrosiTesibHasi paboTa 42 42 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 [ToaroroBka v craua sK3ameHa / 3aueta 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 144 144 YyacoB
4.0 4.0 3.E

JK3ameH: 9 cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 4 ot « 10 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.05.01 PasriosneKTpoHHbIE CUCTeMbl U KOMILIEKChHI, yTBep)kaeHHoro 2016-08-11

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

notieHT Ka. PTC Kynpurg B. FO.

3aBeayromumii obecreunBarolei Kad.
PTC Menuxos C. B.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

PTC Menuxos C. B.
OKCIePThI:

Cr. npeniofjaBaBTesib Kadeapa PTC Ho3sppesarsix 1. O.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenbto  1miperiofaBaHvs  AUCLMIVIMHBL  SIBJISETCSI  M3y4Y€HHWe  COBPEMEHHOIO  COCTOSIHUS
PaZiN0/IOKALIMOHHBIX CUCTEeM C aHTEHHBIMU pellleTKaMy U IepClieKTUB Pa3BUTUSL.

1.2. 3agauM JUCIHUILIMHBI

— OcHoBHOM 3a/laueil AWCLUTIIMHBI sBJsSieTCS (DOPMUpDOBAHUWE Y CTYAEHTOB KOMITeTEHI[UH,
TO3BOJISIFOLMX ~ CAaMOCTOSITeJIbHO  OLIeHWBAaTb OCHOBHBIE  XapaKTepUCTMKU AaHTEHHbIX PeLlIeToK,
aHa/IM3MpoBaTb U ONTHMMU3MPOBaTh CTPYKTYPYy aHTEHHBIX pelleTOK, OLeHHWBAaTb BO3MOXXHOCTHM HX
VICTI0/Ib30BaHMS B PAJJMOIOKALMOHHBIX CUCTEM Pa3/IMYHOI0 Ha3HaYeHUsl.

— B kypce «AHTeHHble peiieTkd B PJ/IC» TpPUHAT eAUHBIA MeTO[O0/IOTUYECKHUN TMOAXOH, K
WM3YUEHUIO KOMIUIEKCa BOIPOCOB MO M3YYEHHUIO TaKTUKO-TEXHUYECKUX XapaKTePUCTHMK aHTeHHbIX
pelieTok, TipuMeHsieMbix B PJIC pa3nuuHOro Has3HaueHWsT W 0a3vpoBaHUs, TEPCIIEKTUB pa3BUTHS,
TeXHOIOTUUeCKUX 0COOeHHOCTel X TTOCTPOeHUs U TPOU3BOACTBA [I/Isl paJiMOIOKAL[MOHHBIX CHCTEM.

— IIpemycmoTpeHHble mporpammoi Kypca «AHTeHHble perieTku B PJIC» 3HaHUs SIBASIOTCS He
TONMBKO 0a30M [yi TIOCHeAyIOL[ero W3yueHWs CrelWaabHbIX AWCLUIUIAH, HO HWMEIOT TaKXkKe
CaMOCTOsITe/IbHOe 3HaueHWe /i1 (OpMUPOBAHMS CIIelIMa/IMCTOB I10 HarpaBiaeHuto 210601 -
PagnosnekTpoHHbIE CUCTEMBI ¥ KOMITJIEKCHI.

2. MecTo pucomiuivHeel B cTpyKrype OITIOII

IJucuuruiiHa «AHTeHHble pelleTKd cucTeM nepefaun uH@opMauuu» (b1.5.30.5) otHocuTcs K
6moKy 1 (6a3oBast 4acTh).

[TpepuecTByrOlMMY  AUCLMIVIMHAMY, (DOPMUPYIOLMMM  HadajbHble 3HaHUS, SIB/ISIOTCSA
clefyolye JUCHUIVIMHBL: Matemarnka, OCHOBBI KOMIIBIOTEDHOIO NPOEKTUPOBAHUS M MOZeIUPOBaHUS
PafIn03/IeKTPOHHBIX CpeACTB, OCHOBBI TEOPUM PaJUOJIOKALMOHHBIX CHUCTEeM U KOMIUIeKCOB, OCHOBBI
TeOpWH paJIMOHaBUIallMOHHBIX CUCTEM U KOMILIEKCOB, PacipocTpaHeHye pasnoBo/H, Ycrporcrea CBU u
aHTteHHsl, Lludposas 0bpaboTka cUrHasoB.

[TocnepyrolMU JUCLIUIUIMHAMUA  ABIAIOTCA: OCHOBBI TeOpUM PAJMOCUCTEM U KOMILIEKCOB
yIpaB/ieHus!.

3. TpeboBaHusA K pe3y/JbTaTaM 0CBOEHHS JUCLUII/THHBI

[Mporjecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLUX KOMIIeTeHI[UH]:

— TICK-2.3 criocob6HOCTBIO MPOBOAUTL ONTHMH3AL[MI0 PaZiMOCHUCTEM Tiepegaud WHGOpMaIuu 1
OTJe/bHBIX ee MOJCUCTEM;

B pesynbraTe u3yuyeHUs JUCLUIUIMHBI CTYAEHT JO/DKEeH:

— 3HaTh °* CTPYKTYPY, COCTaB U Ha3HaueHHWe OCHOBHBIX CUCTEM PaJM0aBTOMAaTHKH; * PUHLUIIbI
TOCTPOEHUsT M KIaCCU(PUKAIMM CUCTeM pPaiIM0aBTOMAaTHKH; * MeTO/[bl CO3/laHUsi MaTeMaThueCKUX
MoJiefield CHUCTeM paZii0aBTOMaTUKU. * MeETOZbl OIpe/ie/ieHUs] KaueCTBEHHBIX TIOKa3areseill CHUCTeM
PaZiIM0aBTOMATHUKU: yCTOMYMBOCTb, TOYHOCTh, KAUECTBO B MEPEXOAHOM peXXUMe, TOMeX0YCTOMUUBOCTb; *
MeTO/ibl TPOEKTHPOBaHUS ONTUMa/IbHBIX CUCTEM Pa/[M0AaBTOMATHKHU.

— yMeTb * TIPOBOJWTb aHa/W3 JIMHEMHbIX, HEJIUHEHWHbIX U [UCKPETHbIX CHUCTEM
pPaii0aBTOMAaTUKU TIpDU JieTEPMUHUPOBAHHBIX W C/lyuyaliHbIX BO3[EHCTBUSIX; * UCC/Ie[0BaTb CUCTEMbI
PaZiIM0aBTOMATHUKKU Ha YCTOMUYUBOCTb.

— BJafieTh * MeTOZlaMU WCII0/Ib30BaHUs CIOCOOOB TPAKTUUECKOH OIIeHKM U 00ecrieueHust
HeoOXOUMBIX KaueCTBEHHBIX TIIOKasaTejied ycTpoilcTB PA: yCTOMUMBOCTb, TOYHOCTb, KaueCTBO B
1epexoJHOM pekuMe, TTIOMeX0yCTONUMBOCTb.

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBsgseT 4.0 3aueTHbIX €QUHUIIBI W TIpe[CTaBjeHa B
Tabmuue 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JUCIUIIMHEI

Bupl yue6HOM AesSTe/TbHOCTH Bcero uacos CemecTpsbl

9 cemectp
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AynuTopHbIe 3aHATHS (BCETo) 66 66
Jlekuym 32 32
[IpakTyeckue 3aHATHA 18 18
JlabopaTtopHbie 3aHATHUS 16 16
CamocrosiTenbHasi pabota (Bcero) 42 42
OdopmeHre 0TUETOB T10 JTabOpPaTOPHLIM paboTam 12 12
[TpopaboTKa JIeKIIMOHHOTO MaTepuasa 19 19
[ToaroToBka K mpakTUUeCKUM 3aHATUSAM, CeMUHapam 11 11
Bcero (6e3 3k3ameHa) 108 108
ITogroTroBka M cfladya 5K3aMeHa / 3aueTa 36 36
OO0111ast TPYJ0OEMKOCTD Yac 144 144
3aueTtHble Eqvnuipl TpygoeMKoCTH 4.0 4.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jensl JUCHUILIHHLI H BU/IBI 3aHATHH
Pa3zesnbl AUCIIUTIMHBI ¥ BU/IBI 3aHSITUM TIpUBeAEHbI B Tabnwviie 5.1.

Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI M BU/IBI 3aHSATUM

. H =
= = o
z 8 S
5 = = m T =
R o = o I 2=
= o 8 o9 = 5
= S = 2| 22 > 5
Ne Ha3Banus pa3zgenoB JUCLIUTIUHBI = 5 = 5 o 2 S5
= | & | 8| E |82 =
S @ S O 9 5 (23
Z g g | B¢ & 2
3, \s! S
= 2 | A
O
1 |O6macty npUMeHeHUsI U 6 0 0 4 10 I1CK-2.3
K/1acCU(VYKaLMs aHTEeHHBIX PeIIeToK
2 | AHanus ¥ CUHTe3 XapaKTepUCTUK 8 6 5 8 27 [1ICK-2.3
aHTEHHBIX pelleToOK
3 |[udpoBbie aHTEHHBIE peIIeTKU 12 27 ICK-2.3
4 | ApanTyvBHBIe aHTeHHbIE PelleTKU 8 18 I1CK-2.3
KomrmbroTepHOe KOHCTpyHUpOBaHUe U 10 26 [1CK-2.3
MO/Ie/IMPOBaHUe aHTeHHbIX PelleTOK
Utoro 32 18 16 42 108
5.2. Copep>xaHue pa3/e/ioB JUCLHHUILUIMHBI (10 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUsIM) TIprBeieHo B Tabnuie 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCLATIIVH (TI0 JIEKIUSIM)
3 5 S
g Sz
CopeprkaHue pasziesioB JUCLIAILIMHBI 110 = >
HasBanus pasgernos ACP pasa ACH 2 B g
JIeKLIUAM s g g
S8 g =
=Y o 2
= S
9 cemecTp

1 O6nactu ipuMeHeHust U

AHTeHHBIE pemeTku 4jid COBpEMEHHBIX

D

[ICK-2.3

CornacosaHa Ha noprtane Ne 11624




K/1accuduKalysi aHTeHHbIX PelieToK

Pa/IMOJIOKAI[UOHHBIX CUCTEM. THITbI
AHTEHHBIX PEIeTOK U UX
K1accudukaryst. ®a3vpoBaHHbIE
AHTEHHbIE PeIleTKU. AHTEHHbIE PeIIeTKH
c obpabotkoi curHasna. Liudpossie
aHTeHHbIe pereTku. OcOOeHHOCTH
KOHCTPYKI[UM TIACCUBHBIX M aKTUBHBIX
AHTEHHBIX PeIleTOK. AKTUBHBIE
niepearoiye (ha3upoBaHHbIE AHTEHHbIE
PEIIETKH B PaIUO/IOKAI[UOHHBIX
CHUCTEMaX.

HToro

2 AHav3 ¥ CUHTe3 XapaKTepUCTUK
aHTEHHBIX pelleToK

OcHOBHBIe TapaMeTpsbl U
XapaKTePUCTHKU aHTEHHBIX PeLIeTOoK.
KoadduiivieHT HarpaB/eHHOTO J1eHCTBUS
aHTeHHbIX pelleTok. OnpeseneHue
reoMeTpUUeCKHX XapaKTepUCTHUK
(ha3vpOBaHHBIX aHTEHHbBIX PeLIeTOK.
[Tonoca nponyckaHus ¢a3vpoBaHHbIX
aHTEeHHBIX pelleToK. Maremarnyeckue
Moziesiv (pa3supOBaHHBIX AHTEHHbIX
peLLeTOK, ee 3/IeMeHTOB U y3/10B. CUHTe3
JiarpaMMbl HarpaB/IeHHOCTH
(ha3upoBaHHOM aHTEHHOM pelleTKHU.

Htoro

[ICK-2.3

3 LIudpoBble aHTeHHBIE PeleTKU

udposoe hopmMupoBaHue JuarpaMMbl
HarnpaeB/ieHHOCTH B (ha3upoBaHHOM
AaHTEeHHOU pellieTKe. AJITOPUTMBI
1udpoBoro GopMUpOBaHUS AUarPaMMbI
HarpaB/ieHHOCTH. BapuaHThI TOCTPOeHUst
L[U(POBOro AMarpaMmmMoo0Opa3oBaHHUsl.
Oco6eHHOCTH KOHCTPYKLIMK TTaCCUBHBIX
Y aKTUBHBIX I[U(MPOBLIX aHTEHHBIX
PEIIeTOK.

HToro

[ICK-2.3

4 AjarnTvBHbIE aHTEeHHbIe peLleTKU

[ToHATHeE afanTUBHOW aHTEHHOM
peteTkd. ONTUMa/IbHBIN BECOBOM
BeKTOp. MeTo/bI OLjeHKH BeCOBOTO
BekTopa. [IpsiMble MeTO/bI OL|eHKH
BECOBOIO BeKTopa. VTepalinOHHbIN MeTOZ,
OLIeHKM BeCOBOI'0 BEKTOpa.
[ToTeHLManbHbIE BOSMOXXHOCTU
a/larTUBHBIX aHTEHHBIX PelleTOK.
®aKTopkl, NPensaTCTBYIOLUE
JIOCTW)KEHUIO TIOTeHL[MaIbHbIX
XapaKTepUCTHK a/lalTUBHBIX aHTEHHBIX
peLLeTOK MPU UX TeXHUYECKOU
peanv3alyy.

HNToro

[ICK-2.3

5 KomribloTepHOe KOHCTpYHpOBaHUe 1
MOZle/TMpPOBaHMe aHTeHHBIX PelleToK

O630p crierraIM3upPOBaHHOTO
NIPOrpaMMHOT0 0becrieueHust Ji1st

[ICK-2.3
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MO/Ie/TUPOBAHUS Y TIPOEKTUPOBAHMUS
aHTeHHBIX pelleTok. MoenpoBaHue
anTeHHoM perieTku B CAITP «CST
MICROWAVE STUDIO».
MopenvpoBaHue aHTEHHOU pelleTKH B
cpene Matlab.

HToro

6

Nroro 3a cemectp

32

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIUMH (PeAbIAYIMMHA)
4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA

Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreunuBaromyMu (MpeabIAyIUMU) 1

obecrieuriBaeMbIMHU (TIOC/IEAYIOLAMH) JUCIIUTUTMHAMY TIPeJCTaB-/IeHbl B Tabsuile 5.3.

Tabsura 5.3 - Paszesnibl AUCIUTUTMHBI M MEXK/IUCIIUITAHAPHBIE CBSI3U

Ne pa3zenioB AaHHOW JUCLIMILIMHBI, /151 KOTOPBIX
HeobXo MO H3ydeHre 00eCTieurBaroLUuX U
Ne HaumeHoBaHve AMCLAIIIMH o0ecrieunBaeMbIX AUCLMILIMH
1 2 3 4 5
[IpepmecTBytoLMe JUCLUTIIMHBI
Maremaruka +
2 | OCHOBBI KOMIIBIOTEPHOIO IMPOEKTUPOBAHUS
Y MOZ,e/IMPOBaHMs Pai03/1eKTPOHHBIX +
CpesCTB
3 | OCHOBBI TEOpHU PaJUOIOKALIMOHHBIX N N N
CUCTEM Y KOMILJIEKCOB
4 | OCHOBBI TEOPUH PaIMOHABUTALIMOHHBIX N N N
CUCTEM Y KOMILJIEKCOB
PacripocTpanenue pajioBo/H +
6 | YcrporictBa CBY u aHTeHHBI + + +
Ludpoast 06paboTka CUrHA/IOB +
[Tocnepyroume AUCLIUIIIMHEI
1 | OcHOBBI TEOpUY PAJAMOCUCTEM U + 4 +
KOMIUIEKCOB YIIpaB/IeHUs

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI

CooTBeTcTBME KOMITeTeHLMM, (OPMHUPYeMbIX MPHW WU3YYeHUU [WCLUIUIMHBI, U BUJOB 3aHSATHI
nipe/icTaB/eHo B Tabsure 5.4
Tabmuma 5. 4 — CoOTBeTCTBMe KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yueHUU
JVCLIATI/TUHBI

Buppl 3aHATHI

KomneTteHiun
Jlekumu
[IpakTHueckue 3aHATUS

JIabopaTopHbIie 3aHATHSI

@DopMbI KOHTPOJIS

CamocrosTenbHasi paboTa
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IICK-2.3 + + JomariHee 3amanue,
CobecenoBanue, Onpoc Ha
3aHATUSX, 3audeT, TecT

6. IHTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aIUH 00yUeHHUsA
He npegycmorpeno PYII

7. JTaGopaTopHbIA MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT npuBezieHO B Tabwiie 7.1.
Tabsura 7. 1 — CopeprkaHue j1labopaTOpHBIX paboT

v L s
= 4 =
3 = =
g T
6 6 = 2 &
Hassanus paszenos CopepkaHue 1abopaTopHbIX paboT " g &
< 2 &
= E:
- s
9 cemecTp
2 AHanus ¥ CUHTe3 XapaKTepuCTUK WccnenoBanue xapakTepUCTUK aHTEHHBIX 5
aHTeHHbIX pelleToK peLIeToK
Ntoro 5
3 LludpoBble aHTeHHbIE pelleTKH NccnepoBanne xapakTepUuCTUK 5
1[M(POBBIX aHTEHHBIX PeLIeTOK
Nroro
5 KomribroTepHOe KOHCTpyupOBaHue U | MozenrpoBaHue pajuoTeXHUueCKUX 6
MO/le/IMpOBaHNe aHTeHHbIX pelleToK | cucteM ¢ AP
Ntoro 6
Nroro 3a cemecTp 16
8. IlpakTHueckue 3aHATUA
CojiepskaHye pakKTHYeCKHUX paboT nprBeieHo B Tabwmiie 8.1.
Tab6sura 8. 1 — CozepkaHue MpakKTUUECKUX paboT
T =
2 3=
< = =
: ¥
HasBanwst paszenos CogepykaHre MpakKTUUYeCKUX 3aHSATHN § = g é
= S
9 cemecTtp
2 AHanu3 U CUHTe3 XapaKTepUCTUK IIpoekTpoBaHWe aHTEHHBIX PeIleTOK 6 ICK-2.3
aHTEHHBIX pelleToK Vitoro
3 LudpoBble aHTEHHBIE peIIeTKU [TpoekTrpoBaHUs LIU(POBLIX aHTEHHBIX 4 [ICK-2.3
peleToK
Nroro
4 ApanTyBHBIE aHTEHHbIE PeIleTKH IIpoekTupoBaHue alalTUBHBIX AHTEHHBIX 4 ICK-2.3
peleToK
Nroro
5 KoMmribroTepHOe KOHCTpyHpoBaHue U | KoMribroTepHOe Mozie/iipoBaHue 4 [ICK-2.3
MOZIe/IMPOBaHMe aHTeHHbBIX PeLleTOK |aHTeHHBIX pelleToK
Ntoro 4
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Wtoro 3a cemecTp 18

9. CamocrosiTesibHast pabora
Buibl camocTosiTesibHOM paboThl, TPYZAOEMKOCTb 1 (hOpMUpyeMble KOMIIeTEHLIMH TIpe/|CTaB/IeHbI B

tabmure 9.1.

Tabnuiia 9.1 - Buabl camocTosiTeTbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMble KOMITETEHITHH

0 (<]
= =
o
S 2 =
Buzbl camocrosTensHOU = > O
Ha3Banus paszenos g " =T @opMBbI KOHTPOJISA
paboTsI S s g
=S a =
oy o 2
= S
9 cemecTp
1 O6nactu ipumeHeHust U | [IpopaboTKa eKIIMOHHOTO 4 Oripoc Ha 3aHATHAX
KaccuduKanus Marepuasa
aHTEHHBIX pelleToK Vitoro 4
2 AHanus ¥ CUHTe3 [TpopaboTKa JIeKLIMOHHOTO 4 3auet, OnipoC Ha 3aHATUSAX,
XapaKTepUCTHUK aHTeHHBIX KMaTepuasa Ortuet 1o 1abopaTopHOM
1IeTOK T BaHU
PELLIETO OdopmiieHre 0TUETOB TI0 4 ?}360 e, Cobecerosanme,
ecT
nabopaTtopHbIM paboTam
Utoro 8
3 Ludposble anteHHble | [loaroroBka K [omamiHee 3asaHue, 3auer,
peleTKu MpaKTUYe CKUM 3aHATUSM, Ornpoc Ha 3aHATHSAX,
ceMuHapaM Ortuer 10 J1labopaTOpHOM
ITpopaboTKa JIeKIMOHHOTO 4 ;%a60Te, Cobecepopanue,
T
Marepuasna ec
OdopmreHue 0TUETOB T10 4
nabopatopHbIM paboTam
Wtoro 12
4 ApanTtrBHBIEe aHTeHHbIe |[loAroTOBKA K 4 [omarliHee 3aziaHue, 3auer,
pelleTK: MPaKTUUeCKUM 3aHATHSIM, Omnpoc Ha 3aHATUSIX,
CceMUHapam CobecenoBanue, Tect
[TpopaboTKa JIeKLIMOHHOTO 4
Marepuasa
Utoro 8
5 KomribrotrepHoe [ToaroroBka K [omaiiHee 3azianue, 3auer,
KOHCTPYYpOBaHUe U TpakTUYye CKUM 3aHATUSM, Oripoc Ha 3aHATHSAX,
MO/le/TMpOBaHUe ceMUHapaMm Ortuert 10 y1aboOpaTOpHO
aHTEHHBIX pelleToK TpopaBoTKa MeKIHOHHOTO 3 rp}a60Te, CobecenoBaHue,
T
Marepuasna ec
OdopmreHue 0TUETOB 110 4
nmabopaTopHbIM paboTam
Ntoro 10
Nroro 3a cemectp 42
[Toaroroska K 3k3ameHy / 36 OK3aMeH
3ayeTy
Ntoro 78
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10. KypcoBas pabora

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabnuiia 11.1 — basiibHbIe OLIEHKU [/l 37IEeMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MakcumasnbHbIN MakcumasnbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
9 cemecTtp
[HomauiHee 3azaHue 5 5 5 15
Onpoc Ha 3aHITHSX 5 5 5 15
Otuer 110 1Tab0OpaTOPHOMA 5 5 10
pabore
CobecenoBaHue 5 5 5 15
Tect 5 5 5 15
Wtoro Makcumym 3a 20 25 25 70
Tepuo/,
JK3aMeH 30
Hapacraroiym utorom 20 45 70 100
11.2. ITepecuet 0a/I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/iCTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKU
basnnbl Ha 1aTy KOHTPOIBbHOM TOUKH OrneHka
> 90% OT MaKCMMa/bHOM CyMMbI OasiioB Ha fgaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 4
Ot 60% 1o 69% OT MakcMMasIbHON CyMMbI OansioB Ha gaty KT 3
< 60% oT MakcuMasbHOM cymMMbl OansioB Ha gaty KT 2

11.3. ITepecueT cymMmMbI 6a/1/I0B B TPAAMIUOHHYIO U MEXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije

11.3.
Tabsmura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,
Ouenka (I'OC) YUWTBIBAeT yCMeLIHO CaHHbIN Ouenka (ECTS)
3K3aMeH
5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrMuHO)
85-89 B (oueHb x0poi110)
4 (xopo1o) (3a4TeHo) 75 -84 C (xopo1o)
70 - 74 D( )
OBJIETBOPUTE/TLHO
3¢ Y ) 65 - 69 Y P
OBJIETBOPUTENBHO) (3a4TEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (HeyOBNIETBOPHTEILHO) (He Hwxke 60 6anoB F (HeynoBneTBOpUTENIBLHO)
3aUTEeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. PaguorexHHUUeCcKHe CUCTeMbI: YueOHoe rocobue / [lenncos B. I1., Oyako b. IT. - 2012. 334 c.
[OnekrponHslii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/1664, mara obGparieHus:
25.01.2017.
2. YcrpotictBa CBY u anTenHbl. YacTe 2. AHTeHHBI: YuebHoe mocobue / Foumn I T. - 2012.
159 c. [DnekTpoHHbIH pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/736, nata obpaiieHus:
25.01.2017.

12.2. lono/siHuTe/IbHAA IUTepaTrypa
1. PacmpocTpaHeHWe paJiMOBOJIH W aHTEHHO-(PHAepPHBIe YCTpOMCTBa: YuebHOoe Tmocobue /
byssoB HO. WM., Tommn I. I. - 2013. 300 c. [OnekTpoHHBI pecypc] - Pexum pgocrtymna:
https://edu.tusur.ru/publications/3608, mara obpaijenus: 25.01.2017.
2. Ycrpotictea CBY u aHTeHHBI : YueOHUK a1 By30B / [I. V. BockpeceHckutii [u ap.] ; pen. : /.
. BocKpeceHCKHUH. - 2-e u3f., mepepab. u gor. - M. : Pagnortexuuka, 2006. - 375[1] c. : wi. - bubnwmorp.:
c. 371. - ISBN 5-88070-086-0 : 305.55 p. (Hanuuue B 6udbmmoreke TYCYP - 20 3K3.)

12.3 YueOHo-MeTogHUEeCKHE TT0CO0HA

12.3.1. O6sa3aTebHBbIE YUeOHO-MeTOHYECKHE M0Co0Us

1. PaguorexHHYecKHWe CHCTeMbBI: MeToAuueckoe TI0COOHe TIO TPOBEJEHUI0 IMPAaKTHUYeCKUX
3aHaTud / [HdenucoB B. TII. - 2013. 33 c. [DnekTpoHHBIM pecypc] - Pexum goctyma:
https://edu.tusur.ru/publications/2852, mara obpamenus: 25.01.2017.

2. OcHOBBI aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHMSI aHTEHHbIX cucTeM. @a3upoBaHHas
aHTeHHasi pellieTKa: MeToguuecKue yKa3aHusi K jabopaTopHoi paboTe /il MariCTPaHTOB, HarlpaB/IeHUSI
210400.68 «PapnorexHuKa», Mpoduib « MUKPOBOHOBasI TeXHUKA ¥ aHTeHHbI» / TommH I T., Tpybaues
A. A, dareee A. B. - 2014. 33 «c. [DnekrpoHHmii pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/4882, nara obpamenus: 25.01.2017.

3. CamocrosTtenbHass paboTa CTygeHTa TIpM UW3yYeHUM [AWCLUIUIMH — MaremMaThdeCcKo-
eCcTeCTBeHHOHAayuHOro, obmenpodeccroHabHOTO — (TIPodeCCHOHAMBHOTO),  CHeLUaJbHOTO  LIMKJ/IOB:
YyeOHO-MeToUeCKOe T0COOMe TI0 camocTosTenbHOM pabore / KonorpusoB B. A., MemuxoB C. B. -
2012. 9 c. [OnektponHHbii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/1845, npara
obparenus: 25.01.2017.

12.3.2 YyeOHo-MeTOAMYeCKHE I0CO0US /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/|0POBbSA

YuebHO-MeTOAWYeCKe MaTepHabl [jisi CaMOCTOSTeIbHOW W ayUTOPHOM paboThl 00yUarom[uXCst
U3 YMC/Ia WUHBAIWZOB TPEeAOCTaB/SIOTCS B (popMax, a/laliTUPOBAHHBIX K OTPaHUUEHHSIM KX 3710pOBbSl U
BOCTIpUATUS MHOPMaLIMK.

J1s UL ¢ HapyIIeHUsIMM 3peHMA:

— B (hopMe 3/1eKTPOHHOTI'O JOKYMEHTa;

- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ULy ¢ HApyIIeHUsIMM C/TyXa:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B TeuaTHoi (opme.

Jl1s1 ALy ¢ HApYIIeHUsIMH OTIOPHO-ABUIaTe/IbHOTrO anmnapara:

- B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

- B TeuaTHoi (opme.

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPAaBOYHbIe, MOMCKOBbIe CHCTEMBbI U TpedyeMoe
NMporpaMMHoe obecrieueHue
1. HayuHo-o6pa3oBarenbHbiii moptaa TYCYP

13. MaTepua/ibHO-TeXHHYECKOe o0ecrnieyeHUe AUCIUILTHHBI
13.1. O61ue TpedoOBaHKMA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. MaTrepuabHO-TEXHHUECKOe 00ecrieyeHUe Jisi IEKIMOHHBIX 3aHATUHH
[nst ipoBeleHrsl 3aHSATUM JIEKLJMOHHOTO THIIA, FPYIIOBBIX U WUHAWBUAYAJbHBIX KOHCY/IbTALUM,
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TEKYII[er0 KOHTPOJISI U TIPOMEXKYTOUHOUN aTTeCTallud MUCTIONb3yeTcss yueOHast ayiUuTopusi, C KOJIMYeCTBOM
T0Ca/J0OYHbIX MecT He MeHee 50, 000py/I0BaHHAas 10CKOH, POEKTOPOM U CTaHjapTHOM yuebHOU Meberbio.
VimMeroTcst HarvisiZiHbIe IOCOOUS B BU/Ie TIPe3eHTal[|H 110 JIEKI[MOHHBIM pa3/iesiaM JUCIUTITHBI.

13.1.2. MaTepua/ibHO-TeXHHYeCKoe obecriedeHue /il NPaKTHYeCKHX 3aHATHI

st mpoBefieHUs] TIPAKTUYECKUX (CEMMHAPCKUX) 3aHSATUH WCIOJb3yeTcs ydeOHasi ayAuTopus,
pacniosioxkeHHast 110 agpecy 634034, Tomckas obnacts, T. Tomck, Bepumnuna ynuua, a. 47, 4 3Tax, aya.
423 a,6. CocraB obGopymoBaHust: YueOHass mebenb (Cton pabouuii, 1per BuilHgS 35 IUT. Pa3mepsr:
1360x600x750; Ctyn oducHbii 30 60x60, metanmueckuid 1BeT uepHbid. 40 wmr; [kad ams Gymar
3aKpbIThIM 1[BeT BUllHA. 1 mT. Pasmepsl: 690x350x1957); Hocka mMarHuTHO-mapkepHasi (BRAUBERG
(BPAYBEPT'), 100x150/300 cm™m, 3-3nemeHTHas1, besasi) -1mt.; mpoektop (NEC "M361X") - 1 T, 3KpaH
(LMC-100103 3DkpaH c anekrponpuBosomM Master Control 203x203 cm Matte White FiberGlass, uepnas
Kaiima o nepumetpy) - 1 wr., teneBusop (LED 50" (127 cm) Toshiba 5014353 ) - 1 wT., KOMIIbIOTEPHI
(Intel «Core i3-4330») - 16 . ¢ BeixogoMm B MHTepHeT, 1O - Windows 8, MS Office 97-2003, MathCad
15.0, MatLAB 11a, Qt Creator 5.7.1

13.1.3. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /ijis IabopaTopHbIX padoT

511 mpoBeieHUs1 1abOPATOPHBIX 3aHATUN MCIIO/B3yeTCsl yueOHast ayAUTOPHS, PACIIOIOKeHHasi T10
azpecy 634034, Tomckast obnacte, . Tomck, BepummauHa ymuna, 1. 47, 4 stax, ayg. 423 a,6. Coctas
obopyznoBanusi: YueOHast Mebesb (Ctos pabounii, uBet BumHsa 35 mT. Pa3smepsr: 1360x600x750; Cryn
o¢uchsni N30 60x60, metanmmueckuii 1iBeT yepHbiid. 40 1r; [lIkad Ass Gymar 3aKpeIThIi LBET BUIIHS. 1
wT. Pa3smepnl: 690x350x1957); Jocka maruutHo-MapkepHass (BRAUBERG (BPAYBEPT'), 100x150/300
cM, 3-amemMeHTHasi, Genas) -1mr.; poekrop (NEC "M361X") - 1 mrT., 3kpan (LMC-100103 3kpaH c
anekTporipuBozioMm Master Control 203x203 cm Matte White FiberGlass, uepHasi Kaiima 110 repumMeTpy) -
1 ., TeneBusop (LED 50" (127 cm) Toshiba 500.4353 ) - 1 wit., komnbtoTeps! (Intel «Core i3-4330» ) -
16 mt. ¢ Beixog0M B MHTepHeT, 10 - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1

13.1.4. MaTepua/IbHO-TeXHHYeCKOe o0ecriedeHue /ijisi CaMoCTOSITe/IbHOW PadoThI

[nsi camocTosiTesibHOM pabOoThI UCTONMB3yeTcsl yueOHasi ayiUTOPUs, PACIIOOXKeHHasi 10 afipecy
634034, Tomckasi obmactb, T. Tomck, BepumnuHa ymuia, n. 47, 4 stax, aya. 423 a,06. CocraB
obopyznoBanusi: YuebHast Mebens (Ctos pabounii, uBet BumiHsa 35 mT. Pa3smepsl: 1360x600x750; Cryn
o¢ucasni 30 60x60, metanmmuecknii 1jBeT uepHbId. 40 mmrT; [lIkad asst Gymar 3aKpbIThIi L[BeT BUIIHS. 1
wT. Pa3smepnl: 690x350x1957); Jocka maruutHo-MapkepHasi (BRAUBERG (BPAYBEPT'), 100x150/300
cM, 3-aneMeHTHasi, Oenast) -1lmrt.; mpoektop (NEC "M361X") - 1 mr., skpan (LMC-100103 Dkpan c
anekTporipuBozioMm Master Control 203x203 cm Matte White FiberGlass, uepHasi Kaiima 110 riepumMeTpy) -
1 wT., TeneBusop (LED 50" (127 cm) Toshiba 50014353 ) - 1 wt., komnbtoTeps! (Intel «Core i3-4330» ) -
16 mt. c BbixogoM B MHTepHeT, [10 - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1

13.2. MarepuanbHO-TeXHHYeCKoe ofecrnedyeHue JUCIMITIMHBI /IS JIMI| C OTPaHUYeHHbIMH
BO3MO)XHOCTAIMH 370POBbS

OcBoenue JuCHUIIIMHBI ujaMu ¢ OB3 ocyliecTB/sieTcsi C UCIOMb30BaHUEM Cpe/iCTB 00ydeHust
00111ero ¥ CcrielMasbHOTO Ha3HAYEHHUS.

[Mlpy oOyyeHUM CTyIE€HTOB C HapyLIeHUsIMM CJIyXa TIPeAyCMOTPEeHO WCIO/Ib30BaHUe
3BYKOYCW/IMBAIOILleH anmaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [JPYTMX TeXHUYeCKUX CpeJCTB
nipyveMa/mepesjaul yueOHoN MH(pOpMaIMK B AOCTYIHBIX (opMax Jjisi CTYAeHTOB C HapyIlIeHUsIMU CJTyXa,
MOOUIBHOM CHUCTeMBbI OOyueHWsI [jisi CTYJe€HTOB C WHBAJMJHOCTBIO, TOPTaTUBHOM WH/YKLMOHHOMN
cucTeMbl. YueOHasi ayJUTOpusi, B KOTOPOM 00yuaroTCsi CTyAeHThbl C HapylleHWeM cjiyxXa, ob6opynoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 37eKTPOHHOW [JOCKOW, MY/IbTUMEIUNMHOMN
CUCTEMOM.

[lpu obyueHWH CTy[E€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeyCMOTPEHO WCIIONb30BaHHE B
JIeKIIMOHHBIX U yueOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/laeHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WJ/IY CJ1aii/ia Ha 3KpaHe) MpU MOMOILIY BUZleOyBeInunTeNel /17151 yJaJleHHOro MpocMoTpa.

[Tpu o0yyeHHH CTYJEHTOB C HapylLIeHUSIMH OMOPHO-/BUraTe/IbHOrO anmapara HCIo/b3yHTCS
a/bTepHaTHBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyryve TexHUUYecKue CpefCcTBa MpHeMma/repefadyut
yueOHOI MH(bOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapylLIeHUsMUA OTMOPHO-ABUraTebHOTO
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arrapara, MOOUIbHOM CUCTeMbI 00yUeHHUs JJ1s1 JTEIOZield C MHBAITHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe Tpe6oBaHuA K (GOH/Y OIeHOYHBIX CPEACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHUsl, HCIIO/b3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUIeHHbIX 3a JUCLUIUIMHOW KOMIETeHLIW TMpH TpPOBeJeHUMN
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML C OrPAHUYE€HHBIMHU BO3MOXXHOCTAMMU

3/10POBbsI

[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnmuna 14 — Jlono/iHUTEeTbHBIE CPE/ICTBA OL[eHMBAHUSA

Kareropuu cTyzeHTOB

Bu/ibI JONO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

AIA CTYAE€HTOB C HHBA/IM/ITHOCTBHO

®dopMbI KOHTPOJISI ¥ OLIEHKH
pe3ysbTaTtoB 00yUeHust

C HapyLieHUsIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PaOOThI

[TperMyIiiieCTBEHHO MMCbMEHHast
TIpOBepKa

C HapyLieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMUHAM

[TperMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyLieHUIMU
OTOpHO-
JIBUTaTeIbHOTO
amnmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosATe/IbHBIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OLleHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHUsl 3aflaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TIeyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;

METO/IOM UTE€HUSI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/I0CTaB/IeHHUe 3aflaHus C MCIOb30BaHKEM CypoTepeBoa.

CTy,E[GHTaM C MHBA/IMJHOCTBIO YBE/IMUYMBAECTCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCH AOCTYIIHasd d)opMa rnpegoCTaB/ieHUsA OTBETOB Ha

3a/laHys, a MME@HHO:

MUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
TIpe/iCTaB/IeHre OTBETOB YCTHO.

[Mporienypa olieHWBaHUsI pe3y/bTaTOB OOyueHUs UHBAIU/OB IO AWCLUIUIMHE TpeJyCcMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlalTHPOBAHHBIX K OrPaHUYEeHUSIM UX 3[I0POBbsI U BOCTIPUSATHS

VH(bOopMaLuu:

Jns I ¢ HapylleHUsIMHM 3peHuUs:

B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;
B MeyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

Jinsi iun ¢ HapylueHUusIMM CJIyXa:

B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;
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- B IeyaTHOM (popme.

JIist d1 ¢ HapylIeHUsIMHM OTNOPHO-/BUraTe/IbHOI0 anfapara:
- B (hopMe 7IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOM (popme.

HPI/I HEO6XO,Z[I/IMOCTI/I AJId o6yqa}oumxc51 C MHBAJIMAHOCTBIO MpoLeaypd OLeHUBAHHSA Ppe3y/IbTAaTOB
O6yquI/IH MOXET ITPOBOAWUTHECA B HECKOJIBKO 3TdIIOB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
AHTeHHbIe pellIeTKHU CHCTeM nepeaadyu nHpopmanun

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
HanpaeneHHocTs (ipodunb): Pajo3/1eKTPOHHBIE CUCTEMbI MepefAaYu HH(OPpMaLHU

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pajuoTrexHuueCKHX CHCTEM

Kypc: 5

Cemectp: 9

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— poueHT Kad. PTC Kynpu B. FO.

JK3aMeH: 9 cemecTp

Tomck 2017

CornacoeaHa Ha noptane N2 11624 14



1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

[1CK-2.3

CTIOCOOHOCTBIO IMPOBOAUTL ONTUMM3ALUIO
painoCUCTeM repeaund WHGOpMaluu U
OTJeNIbHBIX ee TI0JCUCTeM

BO3/IeNCTBUSIX;

[lo/mKeH 3HaTh * CTPYKTYpY, COCTaB U
Ha3HaueHHe OCHOBHBIX CHUCTeM
PaZiIM0aBTOMATHKH; * TIPUHLIMIIBI
TOCTPOEeHUS U K/lacCU(UKALIUK CUCTEM
PaZiIM0aBTOMATHKU; * METO/bI CO3JaHUs
MaTeMaTHuueCcKuX Mojiesieid CucTem
Pa/iIM0aBTOMATHKU. * METO/Ibl OTNpe/ie/IeHus
KaueCTBeHHBIX T0Ka3aTesiell CUCTeM
Pa/iIM0aBTOMATHKU: YCTOMUUBOCTb,
TOYHOCTh, KaueCTBO B IepexojHOM
pe’krMe, IOMeX0yCTOMUHMBOCTb; * METO/[bI
TIPOEKTUPOBAHUSI ONMTUMA/IbHBIX CUCTEM
Pa/iIM0aBTOMATHKHU. ;

[omkeH ymMeThb * IPOBOJUTh aHAJTU3
JIMHEWHBIX, HeJTMHeWHBIX U JUCKPeTHBIX
CUCTeM paiIi0aBTOMaTHUKU MPU
JleTePMUHUPOBaHHBIX U CTyYaiiHbIX

* CC/e/JOBaTh CUCTEMbI
PaZiIM0aBTOMATHKU Ha YCTOWUUUBOCTb. ;

[ o/KeH BiasieTsb * MeToAamMu
WCTI0/Tb30BaHUs CITIOCOO0B TpaKTHue CKOM
OLIEHKHU M 00OecrieueHust He0OXOAUMBIX
KaueCTBeHHBIX MOKa3aTesiel ycTpoicTs PA:
YCTOWUUBOCTb, TOUHOCTh, KAUeCTBO B
NepexoIHOM peXXUMe,
NIOMEX0YyCTOMYUBOCTb.;

OO1e XapakTepUCTHKHU TOKa3aresnell U KPUTEepUeB

TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 3TdlldaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
Y TeopeTHYe CKUMU
3HAHUSIMH B TIpe/ie/siax
r3yuaemMoi 06/1acTu ¢
MOHUMaHUEM TPaHMI]
MIPUMEHHMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIsi Pa3BUTHS
TBOPUYECKUX pelleHuH,
abcTparupoBaHus
nipobieM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeHCTBUS
paboThI

Xoportio (6a30BbIit
YPOBEHD)

3HaeT (aKThl, IPUHLIUTIBI,
TpoLIeCChl, obIIHe
TIOHSATHS B Mpejienax
r3yuaemoii obsactu

O6nagaeT Arana3’0HOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX ZIJIs pelleHust
orpefie/ieHHbIX TIPo0JieM B
obnacTy KUcc/ie0BaHUsS

BepeT oTBeTCTBEHHOCTH 3a
3aBeplleHue 3a/1a4 B
HCC/1el0BaHUH,
nipucrocabivBaeT cBoe
ToBeZleHue K
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00CTOATe/IECTBAM B
pereHUH TIpo6sieM

YnoBneTBOpUTEbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6nagaeT 0CHOBHBIMHA
YMEHUSIMH, TPeOyeMbIMU
IS BBITIOJTHEHMS TTPOCThIX
3ajay

PaboraeT npu ripsiMmoM
Ha0JTFOIeHUH

2 Peanu3anus KOMIeTeHI[UH

2.1 Kommnerenuus IICK-2.3

[ICK-2.3: crocoOHOCTbIO TIPOBOAUTL OMNTHMH3AL[MI0 PAaJUOCHCTEM Tiepefiaud WHGOpMAaI[UU U
OT/Je/IbHBIX ee TOJCUCTEM.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIIeTeHLIUM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W UCIOJIb3yeMble CpeJCTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHKS

paZiMoCcUcTeM repesauut
vH(opMaIu u
OT/IeJIbHBIX ee MO/ICUCTEM.

7SI TIPOBe/IeHUsT
OTITUMU3ALUU
paJiMoCUcTeM repesayu
vHdopMalu u
OT/Ie/IbHBIX ee MO/ICUCTEM.

CocraB 3HaTb Y™meTb Bnagets
Copepxkanue 3HaeT, KakK IPOBOAUTH YMeet ucronb3oBaThb Bnaneer HaBbiKamu
3TaroB ONTHMH3ALIUIO TeopeTuUeCcKue 3HaHUs MpOBe/IeHUs ONITUMU3aL[u1

paJiMocrcTeM repefadyu
vHpopmalu u
OT/Ie/IbHBIX ee MO/ICHCTEM.

Buppl 3aHATHI

¢ [IpakTHhueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekuuy;

* CamocTrodTesbHas
pabora;

* [loaroroBka u czaua
5K3aMeHa / 3a4eTa;

* [IpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATUS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* TlogroroBka u ciaua
5K3aMeHa / 3aueTa;

* JlaboparopHbie
3aHSATHS;

* CamocrosTe/bHas
paborta;

Ucnonb3yembie * [omariHee 3a/aHue; * JlomalliHee 3a/jaHue; * [omaiiHee 3a/aHue;
CpeACTBa * Omnpoc Ha 3aHATUAX; * Orpoc Ha 3aHATHUSX; * 3auer;
OLleHMBaHUsA * 3auer; e 3auer; e DK3aMeH;
e Tecr; * Tecr;
* CobecenoBaHue; * CobecenoBaHue;
* DK3aMeH; * DK3aMeH;
dopMmy/MpoBKa TIOKa3aTesieldi ¥ KPUTEPUEB OL[eHWBAHWS JJaHHOW KOMITeTEHI[UM TIpHBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTe/iM M KpUTEPUU OL[eHMBAHMsI KOMIIETeHI[MH Ha 3Tarax
CocraB 3HaTb YmeTb Bnagetb
OT1mnyHo * 3HaeT BCe MeTO/Ibl * ¥YMmeeT cBOOOAHO * CpoboaHO BlajieeT

(BBICOKMY YPOBEHb)

TIPOBeZIeHUs]
ONTUMM3ALIUU
pajuocucTeM Iepesjaunt
MH(pOpMaLU U
OT/le/IbHbIX ee
TIOZICUCTEM.;

* 3HaeT 3HayeHUe

TIPOBOJUTH
ONTUMMU3ALIUIO
paZroCcUCTeM Tepesjaunt
MH(pOpMaLuu U
OT/le/IbHBIX ee MOZCHUCTEM
B HE3HAKOMBbIX
CUTYaLUsIX.;

pa3HbBIMU MeTOAAMHU
TpoBeJieHUst
OTITUMU3ALUA
paZiMoCUCTeM Tepejauut
vH(opmMalu 1
OT/IeJIbHBIX ee TIOACUCTeM
B HE3HAKOMBIX
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BbIOOpa criocoba CUTYaI[UsIX.;
IIpOBe/IeHUA
ONTUMU3ALINU
paguoCUCTeM Iepesadyu
vHbOopMaluu 1
OT/Ie/ILHBIX ee IIOACUCTEM
Ha Io/y4aeMble
pe3y/bTaThL.;
Xoporo (6a30Bblii | ¢ 3HaeT Kak IIPOBOJUTH * YMeeT NpoOBOJUTH * Brageer metogamu
YPOBEHb) ONTHMM3aLHI0 ONTHMM3aLHI0 METOZaMHU IPOBEeAEHUS
paguocucTeM rnepenadu paguoCcUcTeM Iepegadyu ONTUMMU3ALTIU
MH(pOpMaLKU U VMH(pOpMaLuu U paZiioCUCTeM Iepefadunt
OT/Jle/IbHBIX ee OT/Zle/IbHBIX ee MO/CHUCTeM | MH(pOpMaLUU U
IOACUCTEM.; B TUTIOBBIX CUTYyalUSX.; OTIe/ILHLIX ee MOACUCTEM
B TUIIOBBIX CUTYaAL[USIX.;
YI0BNIETBOPUTE/ILH | * VIMeeT MpejCTaBeHre | ¢ YMeeT IMPOBOAUTD * Bnazneer MeTomamMu
0 (TIOpOroBkIi Kak MpoBOAUTH ONTHUMHU3aLIHIO MeToJ.aMU IIPOBe/leHUs
YPOBEHb) ONITHMM3aL1I0 pafroCHUCTeM ITepesaun ONTUMH3al
paguocucTeM repenaun vH(bOopMaLu U paguocucTeM repenadn
vHbopMalu U OT/ZIe/IbHBIX ee MO/ICUCTeM | UH(pOpMaILu U
OTJle/IbHBIX ee B HEKOTOPBIX TUIIOBBIX OTJIeNIbHBIX ee MOoACUCTEM
HOACUCTEM.; CUTYyaLUAX.; B HEKOTOPBIX THUIOBBIX
CUTYyaLUSIX.;

3 TunoBbIe KOHTPO/IbHbIE 3a/laHUSA
[yis peanvi3aliiul BhIIIeTIePeUHC/IEHHBIX 3a7iad 00y4YeHHsl UCIIOJb3YIOTCS TUTIOBblE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTepHhasibl, HeOOXOAWMbIe /i1 OLIeHKU 3HaHWM, YMEHHH, HaBBbIKOB W (W/IH) OIbITa
JesITeTbHOCTH, XapaKTepU3YIOIMX 3Tarnbl (OPMUPOBAHUS KOMITETEHLIMA B TIPOLIECCE OCBOEHHUS
oOpa3oBaTe/IbHOM TIPOrPaMMBI, B C/IEAYIOIIEM COCTaBe.

3.1 TecToBbIe 3alaHUA

— Bormpoc: Bribepute BepHOe oripeiesieHre aHTeHHOU perieTku: OTBeT 1 AHTeHHasi C OOJbIION
areptypori; OtBer 2 CrioXKHasi aHTEHHAa, CO-CTOsAIAass W3 COBOKYIHOCTH OT/JAe/IbHbIX aHTEeHH,
pAacIio/IoKeHHBIX B TIPOCTpaHCTBe 0CoObIM 0Opa3om; OTBeT 3 AHTeHHa, COCTOSILasi M3 HeCKOIbKUX
u3yuareseii U mapabosimueckoro 3epkana. Bompoc: Beibepure BepHoe mpogomkeHue: «C yBennyeHHeM
1jara pacrojioKeHWsi 3/ie-MeHTOB aHTeHHOW pelieTkd...»: OtBer 1 IllupuHa JAMarpaMMbl
Harpas/IeHHOCTU yMeHblaeTcs; Otser 2 IlIvpuHa AuarpamMMsbl HalpaB/eHHOCTH yBenuuvBaeTcs; OTBeT
3 IllupyHa aWarpamMmbl HaIlpaB/IeHHOCTH He MeHsieTcs. Borpoc: Beibepute BepHOe oripeziesieHHe
ko3¢ ¢uieHTa HarpaB/leHHOTO JelcTBUsl aHTeHHOW pewieTku: OtBer 1 OTHOIIeHMe KBajparta
HanpsUKeHHOCTH 0715, CO3/jlaBaeMOro aHTeHHOW B JaHHOM HarpaB/ieHUH, K CpefiHeMY 3HaueHHt0; OTBeT 2
OTHOLIeHWe HanpsyKeHHOCTH TI0JIs, CO37aBaeMOr0 aHTeHHOW B /IaHHOM HallpaB/leHuM, K CpefHeMy
3HaueHuto; OtBeT 3 OTHOIIEHWe HAMNpPsPKEHHOCTA TI0Jsl, CO3[jlaBaéMOr0 aHTeHHOM B JaH-HOM
HalrpaBlIeHWH, K KBajpaTy cpegHero 3HaueHws; Bompoc: Breibepute BepHoe mpogomkenrne «C
yBe/iMyeHHeM TabapUTHBIX pa3MepoB aHTeHHOU pemieTkd...»: OtBer 1 KoadduimeHT ycuneHus
yMmenb1iaetcsi; OtBer 2 Koadduiuent ycunenus ysenuurBaeTcs; OtBeT 3 KosdduimeHT ycuneHus: He
MensieTcsi; Boripoc: Beibepute BepHbiii oTBeT: OTBeT 1 IIMAP nMeet TonbKo 1 poBbie Moayid; OTBeT 2
LIPAP nmeeT TonbKO aHasoroBele Mozayau; OtBer 3 LIDAP nmeer aHanoro-Bele U L(poBble MOJY-/H;
Bompoc: Breibepure BepHbli oTBeT: OTBer 1 I3nyuaemas MOIIHOCTh CHTHasia akTuBHOW AP
orpeie/IsieTCsl KOJIMYeCTBOM aHTeHHBIX 371e-MeHTOoB; OTBeT 2 V31y4yaeMasi MOLJHOCTb CUTHajia aKTHBHOMU
®AP omnpepensgeTcs MOIIHOCTBIO mnepeaarudka [ITIM; OtBer 3 WM3nyuyaemass MOLJHOCTb CHUTHasa
aktuBHOU DAP onpefiensieTcss KOJIMYeCTBOM aHTEHHBIX 3/Ie-MEHTOB Y MOLHOCTHIO epesaryrka [111M;

3.2 3auét
— He npegycmotpen.
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3.3 Tembl JOMaUIHUX 3aJaHUH
— 1 CrpykrypHas cxema LJ®AP. 2. TTpunuuns! pabots! agantuBHeix LIOAP. 3. MogemipoBaHue
LPAP f1a pafiuoTeEXHUUECKUX CUCTEM. .

3.4 Bonpocsl Ha cobece/joBaHHe

— 1. I3 KaKux 5/1eMeHTOB COCTOMT (hasvpoBaHHas aHTeHHas pelleTka. 2. Ha3oBuTe 0CHOBHbIE
TIPUHLIUIIBI TIOCTPOEHUsI aHTeHHBIX pelleToK. 3. CpopmynupyiTe TeopeMy INEpPeMHOXEHUSI U YKaKUTe
obnacte ee mpumeHeHus. 4. Ha3oBuTe 0CHOBHBIE CITOCOOBI 37IEKTPUUYECKOr0 CKaHMpOBaHMs. [loscHuTe
Criocob6 CKaHUPOBaHWS, MWCIONb3yeMbld B JlaHHOM pabore. 5. VYKaxuTe Crnocobbl ycTpaHeHus
JU(ppakKLMOHHBIX MakCUMyMOB. 6. UeM ompejenseTcsl IIMPUHA AWarpaMMbl HarpaB/eHHOCTH aHTeHHbIX
peiieTok? 7. OObsICHHUTE IPUUKMHY M3MeHeHus1 (HOpMbI JuarpaMMbl HarpaB/IeHHOCTH TIPY CKAaHUPOBAHUHU.
8. OObsicHUTe BiAMsHUE AWCKpeTa ¢a3bl Ha (OpPMy AvarpamMMbl HarpaBiaeHHOCTH. 9. KakoBo BiusiHUe
aMIUTUTYZHO-(a30BOro pacripefiefieHdst B packpbiBe pelieTkd Ha BenruuHy KH/I u ¢opmy auarpammbl
HaripaBieHHOCTH? 10. YKa)KUTe KpUTepHU BHIOOPA BBICOTHI PACIIOJIOXKEHUsT U3/TydaTesied Hafl SKpaHOM.
11.B yem riposiB/isieTCsl B3auMHasl CBSI3b MeXK/y U3/lyyaTe/sIMU Pe30HaHCHOIO TvIla B perleTtke? 12.B yem
3aK/TF0YaeTCsl TIPUHLAI co37aHust TpeOyeMoro ¢a30BOro pacrpesesieHus, UCIIOIb3yeMblid B pabore? 13.
[TpuBeauTe CXeMy MUTAHUsI aHTEHHOW pelleTKH, KOTopast UCI0/b3yeTcsi B laHHOW pabote. 14. [TosicHuTe
NPUHLMI paboThl KOJBLIEBOTO JIeuTeNsi MOIMHOCTH. 15.B dueM coCTOMT oOTIMyve JAuarpaMmbl
HarpaB/IeHHOCTH W3/lyyaresisl B pelleTKe OT AvarpaMMbl HallpaB/IeHHOCTH U30/IMPOBAHHOIO M3/ydareris?
16. OObsicHWTE MeTOAWKY CHSITMUS W TIOCTPOEHHSl [AvarpaMMbl HArpaBIeHHOCTH pemeTkd. 17.
CdopmynupyiiTe TpPUHLUAIT BbIOOpa MEXK3/IEMEHTHOTO pacCTOSIHUsS B aHTeHHbIX pemleTkax. 18. YUro
HasbiBaeTcss MogyneMm npueMHon AMAP? 19. Hasosure cocraBHble yacTu Moayns npueMHou ADPAP u
00bsicHuTe uX Ha3HaueHue. 20. UTo Takoe AMCKPETHOCTH (pa3vpoBaHusi, C ueM oOHa cBs3aHa? 21. Kak
BIUsIeT JIMCKPETHOCTb (pa3vpoBaHUs HAa OCHOBHble xapakrepuctuku ADPAP? 22. Omnpepenurte
SHepreTuueckuii noreHyuan npuemHo ADAP uepes ee 0CHOBHbIE TapaMeTpBbl.

3.5 TemMbI ONIPOCOB HA 3aHATHUAX

— AHTeHHble pelleTKH [JI1 COBPEMEHHbBIX paJUOJIOKALIMOHHBIX CHUCTeM. THWIbl aHTeHHBIX
peleToK M ux Knaccuukanys. Pa3rpoBaHHbIe aHTEHHbIE PelIeTKU. AHTeHHbIe PelleTKH ¢ 00paboTKoiM
curHasia. LludpoBeie aHTeHHBIe perieTKd. OCOOEHHOCTH KOHCTPYKI[MM TIACCUBHBIX WM aKTHUBHBIX
aHTeHHBIX pelleTOK. AKTUBHbIE TepeZaroliue (a3vpoBaHHbIE aHTeHHbIe PelleTKH B PaJHOI0KallMOHHbBIX
cucTemMax.

— OcHOBHbBIe TTapaMeTphl U XapaKTepUCTUKU aHTeHHBIX pelleToK. KoaduiieHT HaripaBieHHOTO
JIeMCTBUSI aHTeHHbIX pellleToK. Omnpe/iesieHre TeOMeTPUUYeCKHUX XapaKTepUCTHK (DaspoBaHHBIX aHTEHHBIX
peiietok. Ilonoca mpomyckaHusi ¢a3sMpOBAHHBIX aHTEHHBIX pelleTok. MareMaTUueckue MOZeIu
(ha3vpoBaHHbIX aHTEHHBIX pEIIeTOK, ee 3/eMeHTOB M y370B. CHHTe3 Juarpammbl HarpaBlIeHHOCTH
(ha3upoBaHHO aHTEHHOU peIeTKH.

— Uudposoe popMrpoBaHre AuarpaMmbl HallpaB/AeHHOCTH B (pa3MpOBaHHOM aHTEHHOW pelleTKe.
Anroputmbl  1MdpoBoro (GopMHpOBaHUSI JUarpaMMbl HarpaB/eHHOCTU. BapuaHTbl MOCTpPOeHuUs
udpoBoro AvarpamMmmoobpa3oBaHus. OCOOEHHOCTH KOHCTPYKLMM TACCUBHBIX U aKTUBHBIX LIU(PPOBBIX
aQHTEHHBIX pPelIeTOK.

— [IlonsaTve ajanTUBHOW aHTeHHOU pereTKU. ONTUMabHBIA BeCOBOM BEeKTOp. MeTozbl OLIeHKH
BeCOBOro BekTopa. [IpsiMble MeTOZbI OLIeHKH BECOBOTO BeKTOpa. MTepaliiOHHbBIN MeTO/, OL[eHKU BeCOBOIO
BekTopa. [loTeHIanbHbIe BO3MOXKHOCTH a/JalTUBHBIX aHTEHHBIX pelleToK. PaKTopbl, NPensATCTBYOLYe
JOCTW)KEHUIO MOTeHL[Ma/IbHbIX XapaKTePUCTUK aJalTHBHBIX aHTEHHBIX PELIeTOK IMPU HUX TeXHUUeCKOU
peanusaLyu.

— O0630p cnenManU3UpPOBAHHOTO TIPOTPAMMHOTO ObecrieueHust [l  MOJE/NUPOBaHUs U
IIDOEKTMPOBAHWSI AaHTEHHBIX pelleTOoK. MogenupoBaHre aHTeHHOW pemetkn B CAIIP  «CST
MICROWAVE STUDIO». MogenvpoBaHre aHTeHHOM pellieTKU B cpefe Matlab.

3.6 Jk3aMeHaLlMOHHBIE BOTIPOCHI
— 1. Knaccudukauysi ¢a3sMpoOBaHHBIX aHTEHHBIX peIIeTOK T0 00acTh TIPpUMEeHeHUs B
COBpeMeHHBIX PaJMOOKALIMOHHBIX cucTeMax. 2. Knaccudukaiys (a3supoBaHHBIX aHTEHHBIX PeIleTOK B
COOTBETCTBUM C WX TeXHUUYECKMMHU XapakKTepucTHKamMu. 3. OcobeHHOCTH TpuMeHeHusi (ha3upOBaHHBIX
aHTEeHHbBIX PeIIeTOK B aKTUBHBIX U MAaCCUMBHBIX PaJMO/I0KALIMOHHBIX cucTeMax. 4. OCHOBHbIE TTapaMeTphl
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Y XapaKTepUCTUKU (PasMpOBaHHBIX AHTEHHBIX pelIeToK. 5. MaTemaTuueckass Mozenb (ha3rpOBaHHbIX
aHTEHHBIX pelIeTOK, ee 3/eMEeHTOB U y3/10B. 6. XapaKTepHMCTHMKW HamnpaBieHHOCTH (Da3supOBaHHOM
aHTeHHoW pemeTkd. 7. KoadduiveHT HarpaBieHHOTO [eHCTBUST U KOI(PUIMEHT yCUieHus
(hazupoBaHHOM aHTeHHOU pellleTKU. 8. CBsi3b XapaKTepUCTUK HarpaBIeHHOCTH (Pa3vpOBaHHOW aHTeHHOM
pelleTKd C IIaroM pelleTKM W CBOMCTBAMU HamNpaB/leHHOCTH OT[e/bHbIX usayuaresnen. 9. CuHTe3
JMarpaMMbl HampaB/ieHHOCTH (ha3MpOBAaHHOM AHTEHHOW pelleTKW M0 3a/laHHbIM XapaKTepUCTHUKaM
HarpaB/leHHOCTH, Ko3¢durmenta ycuneHns U T.0. 10. Metogsl (opMupoBaHus —JAuarpamm
HarnpaB/leHHOCTA B MHOTO/yYeBbIX (Da3sMpOBaHHBIX aHTeHHbIX pelleTkax. 11. CTpyKTypHas cxeMa
MQPOBBIX (a3UPOBAaHHBIX aHTEHHBIX pelleToK. 12. MeTozbl U anroputMel LKM$poBOro (GOpMHUPOBaHUS
JvarpaMMbl HarpaB/ieHHOCTH (pa3sMpOBAaHHBIX aHTeHHbIX peleTok. 13. OcobGeHHOCTH TOCTPOeHUs
LM(PPOBBIX aHTEHHBIX PEIIeTOK /sl aKTUBHBIX M MaCCUBHBIX Pa/IMOOKAL[MOHHBIX cUcTeM. 14. MeTozbl
(opMrpoBaHHUsl a/laNTUBHOW [WarpaMMbl HamnpaBieHHOCTH B LU(POBLIX (ha3MpPOBAHHBIX AHTEHHBIX
pemerkax. 15. MeTtoapl MofaBleHUs] TOMeX, TNPUMEHsSeMbIX B DPaJUONOKalJMOHHBIX CHCTeMax C
LM(GPOBBIMU aHTEHHBIMU pellleTKaMd. 16. ABTOKOMIEHCALIMOHHBIA MeTo[, MO0JaB/eHUs] aKTHUBHBIX
IIYMOBBIX TOMeX B PpaZMOJIOKAlIMOHHBIX CHUCTeMax C LW(POBbIMA aHTEeHHbIMM pelleTKamu. 17.
LudpoBble MeTOAbl (OPMHPOBAHUS [JuarpaMM HarpaBIeHHOCTM B MHOTOMYYeBBIX (Pa3MpOBaHHBIX
aHTeHHbIX pemleTtkax. 18. [IpoekTupoBaHue (pa3MpOBaHHBIX AHTEHHBIX PpeIIeTOK C TOMOILIbIO
MPUK/IAJHBIX  ClelMaqu3MpOBaHHbIX MporpaMMm (Ha Tmpumepe mnporpammbl Fazar 4.1). 19.
[TpoekTrpoBaHue (a3sUpOBAaHHBIX AHTEHHBIX peLIeTOK C TOMOIIBIO CIeljMaJu3MpOBaHHbIX TPOrpamMmm
CBY wmopemupoBanusi (CST, HFSS wu t.m.). 20. TIpoekTvpoBaHWe pafiMONOKALIMOHHBIX CHUCTEM C
U(ppoBbIMU (ha3vpOBaHHBIMU AaHTEHHBIMH pellleTKaMU C TIOMOLIbI0 CHelaau3upOBaHHBIX MPOrpamMM
(SystemVue, Phased Array System Toolbox).

3.7 Tembl 1a00pPaTOPHBIX PadoOT
— HconegoBaHue XxapakTepyCTHK aHTEHHBIX PelleTOK
— MWccnenoBanue xapakTepUCTUK LIU(PPOBBIX AHTEHHBIX PELleTOK
— MogenvpoBaHue paguoTexHuuyeckux cucrtem ¢ AP

4 MeTtopnueckye MaTepHuaJibl
Ins obecrieuenust mpoiiecca oOyueHHst W peIieHus 3a/jau 00yueHUsl UCTIONb3YIOTCS CIeAYIOIIHe
MarepuaIbl:
— MeTOAWYeCKHe MaTepuasibl, OMNpeesIOIIe TMPOIeypbl OLIEHUBAHUS 3HAHWH, YMEHWH,
HAaBBLIKOB M (WIM) ONbITa [eATeJbHOCTH, XapaKTepU3YIOIIUX 3Tamnbl (OP-MUPOBaHUS KOMITETEHIIHH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa
1. PaguoTrexHHUUecKHe CUCTeMbI: YueOHoe rocobue / [lenrcos B. I1., Oyako b. IT. - 2012. 334 c.
[SnekTponHsIi pecypc] - Pexxum poctymna: https://edu.tusur.ru/publications/1664, cBo60oAHBII.
2. Ycrporictea CBY u aHTeHHbl. YacTh 2. AHTeHHBI: YueOHoe rocobue / Tommn I T. - 2012,
159 c. [SnekTpoHHbIi pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/736, cBoO0AHBIIH.

4.2. lonoHUTe/IbHAA IMTepaTrypa
1. PacmpocTpaHeHWe paJiIMOBOJIH W aHTEHHO-(PHAepHBbIe YCTpOMCTBa: YuebHOoe Tmocobue /
byssoB HO. WM., Tommn I. I. - 2013. 300 c. [OnekTpoHHbI pecypc] - Pexum pgocrtyna:
https://edu.tusur.ru/publications/3608, cB06OIHBIA.
2. Ycrpotictea CBY u aHTeHHBI : YueOHUK a1 By30B / [I. V. BockpeceHckutii [u ap.] ; pen. : /.
. BocKpeceHCKHUH. - 2-e u3f., mepepab. u gor. - M. : Pagnortexuuka, 2006. - 375[1] c. : wi. - bubnmorp.:
c. 371. - ISBN 5-88070-086-0 : 305.55 p. (Hanuuue B 6udbmmoreke TYCYP - 20 3K3.)

4.3. Obsi3aTe/bHBIE yYe0HO-MeToAHYeCKHe TT0Co0us

1. PaguorexHuueckue CcUCTeMbl: MeToandeckoe MocoOue IO TIPOBEJeHUI0 TpaKTUueCKUX
saHaTMi / [enuco B. TII. - 2013. 33 c. [DOnektpoHHbii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2852, cBo60HBIA.

2. OcCHOBBI aBTOMAaTW3MPOBAHHOIO IIPOEKTUPOBAaHUSA aHTEHHbIX cuUcTeM. DasrpoBaHHas
aHTeHHasi pellieTKa: MeToguueckue yKa3aHusi K jabopaTopHoii paboTe /il MaruCTPaHTOB, HarlpaBJeHUs
210400.68 «PagnoTexHuka», mpoduib «MUKPOBOTHOBasI TeXHUKA W aHTeHHbI» / [ommH T T, Tpybaues
A. A, dareee A. B. - 2014. 33 «c. [DnekrpoHHBIM pecypc] - Pexum pocrtyna:
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https://edu.tusur.ru/publications/4882, cBoO60OAHBI.

3. CamocrosTenbHass paboTa CTydeHTa TIpM UW3yYeHUM [AUCLUIUIMH — MaremaThueCcKo-
ecTeCTBeHHOHAayuHOro, obmenpodeccroHabHOTO  (TIpodheCcCHOHAMBHOTO),  CHeLUasbHOTO — LIMKJ/IOB:
YyeOHO-MeToMUeCKOe TI0COOMe TI0 camocTosTenbHOM pabore / KonorpusoB B. A., MemuxoB C. B. -
2012. 9 c. [DnekTpoHHbIi pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/1845, cBoOOAHBI!.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPAaBOYHbIE M TOMCKOBBIE CHCTeMbI
1. HayuHo-o6pa3oBarenbHbiii moptaa TYCYP
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