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 pellleTKH B Pa/jM0/I0KAL{HOHHBIX CHCTeMax

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo3s1eKTpoHHbIE CUCTeMbl U KOMILIEKChI
HanpanenHocTs (nipoduib): Pafio/i0KaljHOHHbIE CUCTeMbI U KOMILIEKChI

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: PTC, Kadeapa pajuorexHuuecKux CUHCTEM

Kypc: 5

Cemectp: 9

YueOHbIi 11aH Habopa 2011 roga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 9 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 18 18 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 CamocrosiTesibHasi paboTa 54 54 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

OuciunivHa «AHTeHHble pelleTKH B paJuo/oKalMoHHbIX cucteMax» (b1.5.29.6) otHocuTcsa k
6moKy 1 (6a3oBast 4acTh).

[IpefmiecTByOlUMM  AUCLIMIZIMHAMY,  (OPMUPYIOIIUMU  Haya/lbHble 3HAHUS,  SIBJISIIOTCS
cnenyrole AMCHUIUIMHBL: Martematuka 1. Boiciasi MmaTematvika, Maremaruka 2. Teopust BepOSITHOCTeMN
Yl CTaTMCTHKA B paJjuo371eKTpoHuKe, OCHOBBI TeopuH 1ieneil, CTaTucTuueckas pasuoTexHuka, Ousmka.

[TocnenyolMMA JUCLMIIIMHAMA SIBJSIOTCS:: OCHOBBI TEOPUM PaJMOIOKALIMOHHBIX CHUCTEM W
KOMIUIEKCOB, OCHOBBI TeOpWU paJMOHABUTALMOHHBIX CUCTEM M KOMILIEKCOB, (OCHOBBI Teopuu
PaZiIMOCUCTEM U KOMIIJIEKCOB YTPaB/I€HUS.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JJUCIUIL/THHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUPOBaHKe C/IeAYIOLMX KOMIIeTeHLUI:

— TICK-1.6 crocoOHOCThIO TIPOBOAWUTH MOI€/TMPOBAHUE PAIMOJIOKALIMOHHBIX CHCTEM U
YCTPOWCTB;

B pe3synbraTte usyueHus JUCLIATUIMHBI CTY€HT JO/DKeH:

— 3HAaTh * CTPYKTYPY, COCTaB U Ha3HaYeHHe OCHOBHBIX CUCTEM paJM0aBTOMAaTUKH; * TPUHLUIIbI
TOCTPOEHUS] M KIaCCU(PUKALMM CUCTeM paiM0aBTOMATHKH; * MeTO[bl CO3[jaHUsi MareMaThueCKUX
MojleJiell CHUCTeM paZiM0aBTOMAaTUKW. * METO/bl OIpe/ie/ieHHsl KaueCTBEHHbIX TI0Ka3aTeser CUCTeM
Paii0aBTOMAaTHUKU: YCTOMYMBOCTb, TOYHOCTb, KAUECTBO B TIEPEXOHOM PEXHUMe, IOMeX0yCTOMUUBOCTD; *
MeTO/Ibl MPOEKTUPOBaHUsI ONTUMAa/IbHbIX CUCTEM PaJiIM0aBTOMATHUKH.

— yMeTb °* TIPOBOJUTh aHa/lW3 JIMHEMHbIX, HEeIUHEeMHbIX W [JUCKPETHbIX CHUCTEM
pPaZiIM0aBTOMAaTUKU MpU JeTePMUHUPOBAHHBIX W C/IyYallHbIX BO3ZJEMCTBUSIX; * UCC/Ie[0BAaTb CHUCTEMbI
paii0aBTOMaTUKU Ha yCTOMYMUBOCTb.

— BJafeTh * MeTOZaM{ WCII0/Ib30BaHUsI CIIOCOOOB TPAKTUUYECKOW OIleHKM U 00ecrieueHust
HEOOXOJUMBIX KaueCTBEHHBIX TIOKa3aTejed ycTpoucTB PA: yCTOHUMBOCTb, TOYHOCTb, KaueCTBO B
Tepexo/IHOM peXXUMe, TIOMeX0yCTOMUMBOCTb.

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOEMKOCTb [UCLMIUIMHBI cocTaBisieT 4.0 3ayeTHBIX €JUHHUIILI W TIPeACTaBjieHa B
Tabme 4.1.
Tabnwiia 4.1 — TpyI0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM /1eATeIbHOCTU Bcero yacos CemecTpsl
9 cemectp
AynutopHblie 3aHSTHS (BCEro) 54 54
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Jlekuym 18 18
[IpakTrueckue 3aHATUSA 18 18
JlabopartopHble 3aHSTHS 18 18
CamocTosiTenibHast paboTta (Bcero) 54 54
OdopmiieHre 0TUETOB 10 J1TabopaTOpHBIM paboTam 18 18
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 22 22
IToaroroBka K nmpakTHUeCKUM 3aHATUAM, CeMUHapam 14 14
Bcero (6e3 sk3ameHa) 108 108
IToaroToBka u c/1aua 5K3aMeHa / 3aueTa 36 36
OO0r1ast Tpy0eMKOCTh Yac 144 144
3aueTtHble Eavnnnbl TpygoeMkocTH 4.0 4.0

5. CopepxaHue AUCLHMII/IMHBI

5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.

Tabsuria 5.1 — Pa3zgenbl AUCIUIUTAHBI U BUBI 3aHITUN

= = | &
= = o
= 8 S
5 8 = m T 3=
& =¥ = o = 2=
s | ¢ | ¥ § g8 £%
5 | >
Ne Ha3BaHus pa3zesnoB AUCLUMTUIVHBI =} 5 = % g 5 =1 %
= < 2 5 g0 =
= @ o) 9 9 e g
> s g | B¢ & =
e, \=} =
£F;
O
1 |O6macty nprMeHeHUsT U 4 0 0 4 8 I1CK-1.6
KJ1accU(UKaLsi aHTeHHBIX PelleToK
2 |AHanus ¥ CUHTe3 XapaKTepUCTUK 4 6 6 10 26 IICK-1.6
aHTEHHBIX pelleToK
LludpoBbie aHTeHHbIE pelleTKU 16 28 IICK-1.6
4 | AjanTUBHBIE aHTEHHBIE PelleTKA 4 8 16 IICK-1.6
5 |KoMmmbroTepHOe KOHCTPyHpOBaHUe U 4 16 30 [1CK-1.6
MO/le/IMPOBaHue aHTeHHbBIX PelleTOK
Utoro 18 18 18 54 108
5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUsIM) TIpHBeieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)
vy g 5
I -0
: s 2
¥4
HasaHus paszienon CopeprkaHuve pas/iesioB JUCLAIIIMHBI 10 = § %
JIEKLIUSIM s g g
S g =
=Y o g2
= S
9 cemectp

1 Obnacty mpUMeHeHUs U
K/1accudurKalysi aHTeHHbIX PellleTOK | paJuoI0KAlIMOHHBIX CUCTeM. THIIbI

AHTeHHBbIe pemeTku 4jid COBpeMEHHBIX

N

[1CK-1.6

CornacosaHa Ha noprane Ne 11225




AHTEHHBIX PelIeTOK U UX
kaccuduvkarusi. PasupoBaHHbIe
aHTEeHHbIe pellleTKU. AHTEeHHbIe PellIeTKH
c obpabotkoii curHana. Lindpossie
aHTeHHbIe pelieTKH. OcobeHHOCTH
KOHCTPYKL[MM TIACCUBHBIX ¥ aKTUBHBIX
AHTEHHBIX peleToK. AKTUBHbIE
nepegatolye (hasupoBaHHble aHTEHHbIE
peILIeTKH B Pa/i0/I0KAL{MOHHBIX
cHucTeMax.

HToro

2 AHanus ¥ CUHTe3 XapaKTepuCTUK
aHTEeHHBIX pelleTOK

OcHoBHbIe TapaMeTpbl 1
XapaKTePUCTUKU aHTEHHBIX PellIeTOoK.
KoadduiveHT HaripaBieHHOTO /1eHCTBUSI
aHTeHHbIX pelieTok. OnpeseneHue
reoMeTpUYeCKHUX XapaKTepUCTUK
(ha3pOBaHHBIX aHTEHHbBIX PeIIeTOK.
[Tonoca nponyckanus (a3upoBaHHBIX
aHTeHHBIX pelleToK. Maremarrnyeckre
Mozieny (pa3upoBaHHbIX AHTEHHBIX
pelLIeToK, ee 3/IeMeHTOB U y3/10B. CUHTe3
JiuarpaMMbl HaripaB/IeHHOCTH
(a3upoBaHHOI aHTEHHOU pelleTKH.

HNToro

[ICK-1.6

3 LludpoBble aHTeHHbIE pelleTKH

[udpooe dhopmMrpoBaHre ArarpaMMbl
HaripaB/IeHHOCTH B (ha3MpOBaHHOMN
aHTeHHOM peliieTke. AJTOPUTMbI
urdpoBoro hopMUpOBaHUs JUarpaMMbl
Harpap/eHHOCTU. BapuaHThbI MOCTpPOeHus
1[U(PPOBOTo AMarpaMmMooOpa3oBaHHUs.
Oco6eHHOCTH KOHCTPYKIMY TTaCCUBHBIX
Y aKTUBHBIX [IU(PPOBBIX aHTEHHBIX
peLLeTOoK.

HToro

[ICK-1.6

4 AAaHTHBHbIe dHTE€HHBbIE DEIIeTKH

[ToHsiTHE aflanTUBHOM aHTEeHHOU
peweTkd. ONTUMaIbHBIM BeCOBOM
BeKTOp. MeTo/bl OL|eHKH BECOBOTO
BekTOpa. [Ipsimble MeTOABI OLIEHKH
BECOBOr0 BeKTopa. VTepaliioHHbIN MeTO/,
OLIeHKH BeCOBOIO BEKTOpa.
[ToTeHLMabHBIE BOSMOXXHOCTH
aZlalTUBHBIX aHTEHHBIX PELIeTOK.
@DakKTOpbI, NPeNATCTBYIOL{HEe
JIOCTV)KEHUIO TIOTeHI[MaTbHbIX
XapaKTepUCTHK aJlalTUBHBIX aHTEHHBIX
pelLLeTOK MPU UX TeXHUYeCKOU
peanv3alyu.

Htoro

[ICK-1.6

5 KoMIibroTepHOe KOHCTpyHpOBaHue U
MOZIe/TMPOBaHNe aHTeHHbBIX PeLleTOK

O0630p crenaTu3uPOBaHHOTO
TIPOrpaMMHOTO obecrieueHust J1ist
MOZIe/TUPOBAHUS U TIPOEKTUPOBAHMUSI

[ICK-1.6
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aHTeHHBIX pelleToK. MojenvpoBaHue
anTeHHOM pereTku B CATIP «CST
MICROWAVE STUDIO».
MogenvpoBaHye aHTEHHOM pelLleTKU B
cpene Matlab.

HToro

4

Wtoro 3a cemecTp

18

5.3. Pazpensl AMCHMILVIMHBI ¥ MeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCreurBaIUMHU (MpebIAyLMH)
U o0ecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmyUMy (TIpebIAyIuMU) U

obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLIATUTMHAMM TIPe/ICTaB-/IeHbl B Tabviie 5.3.

Tabnuiia 5.3 - Pa3genbl AUCHUATITMHBI M MEXKJUCIUIIMHAPHBIE CBSI3U

Ne paszienoB aHHOW AUCLUIIUHBI, [/151 KOTOPBIX
Heo0XoArMO u3ydyeHue 00eCIIeunBaOLINX U
Ne HavmeHOBaHUe IMCLMIITMH obecreurBaeMbIX JUCLIUIIIAH
1 2 3 4 5
[TpepmecTsyrolye JUCLUATIIMHBI

Maremaruka 1. Beiciiasg MaremaTuka + +
2 |Maremaryka 2. Teopust BepOATHOCTEN U N

CTaTUCTUKA B PaJI03/IeKTPOHUKE
3 | OcHOBBI TeOpUH Lieren + + +
4 | CrarucTtrueckas paJuoTexXHUKa

dusuka + + +

[Tocnepyroiye AUCLUIIIMHBL

1 | OcHOBBI TEOpUM PAJUOJIOKALIMOHHBIX 4 +

CUCTeM U KOMILJIEKCOB
2 | OCHOBBI TEOPUU PaJMOHABUTALIMOHHBIX 4 +

CUCTeM U KOMILJIEKCOB
3 | OCHOBBI TeOpYH paOCUCTEM U N N N

KOMIL/IEKCOB yIIPaB/IeHUsI

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

CooTBeTCTBME KOMITeTeHL[MM, (OPMUPYeMbIX MPHW WU3YyYeHUU [WCLUIUIMHBI, U BUJOB 3aHSATHI
npe/icTaB/ieHo B Tabsure 5.4
Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yueHUU
JVCLIATI/TUHBI

Buppl 3aHATHI

KomneTteHiun
Jlekumu
[IpakTrueckue 3aHATUS

JIabopaTopHbIie 3aHATHSI

@®opMbI KOHTPOJIS

CamocrosiTenbHasi paboTa
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[ICK-1.6 + +

Tect

JomariHee 3amanue,
Cobecenopanue, OTueT 1o
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX, 3ayverT,

6. IHTepaKkTUBHBIE MeTOABI M ()OPMBI OpPraHU3aIUu 00yYeHHs

He npegycmorpeno PYII

7. JTabopaTopHbIA MPAKTHKYM
CopeprkaHue y1abopaTtopHbIX paboT npuBezieHO B Tabwiie 7.1.
Tabsura 7. 1 — CopeprkaHue j1labopaTOpHBIX paboT

v L s
I L =
3 = =
gz
6 6 < 2 &
Hassanus paszenos CopepkaHue 1abopaTopHbIX paboT " g &
< 2 &
= S
- e ~
9 cemecTp
2 AHanus ¥ CUHTe3 XapaKTepuCTUK NccnepoBanue xapakTepuCTUK aHTEHHBIX 6 [ICK-1.6
aQHTEHHBIX pelleToK peleToK
Ntoro 6
3 LludpoBble aHTeHHbIE pelleTKH NccnepoBanne xapakTepUuCTUK 6 [ICK-1.6
LIM(POBBIX aHTEHHBIX PeLIeTOK
Nroro 6
5 KommnbroTepHoe KOHCTpyUpoBaHue U | MozenvpoBaHue pajuoTexXHUueCKUX 6 [ICK-1.6
MO/le/IMpOBaHNe aHTeHHbIX pelleToK | cucteM ¢ PAP
Wtoro 6
Wtoro 3a cemecTp 18
8. IlpakTHueckue 3aHATUA
CojiepskaHye pakKTHYeCKHUX paboT nprBeieHo B Tabwuiie 8.1.
Tab6sura 8. 1 — CopeprkaHue MpakKTUUECKUX paboT
3 =
z 3=
< = =
g 3
HasBanwst paszenos CogepykaHve MpaKTUUYeCKUX 3aHATHN § = g é
= S
9 cemecTtp
2 AHanu3 U CMHTe3 XapaKTepUCTUK IIpoekTpoBaHWe aHTEHHBIX PeIleTOK 6 IICK-1.6
aHTEHHBIX pelleToK Vitoro
3 LudpoBble aHTeHHbIE PeIIeTKU [TpoekTrpoBaHus LIU(PPOBLIX aHTEHHBIX 4 [ICK-1.6
peleToK
Nroro
4 ApanTyBHBIE aHTEHHbIE PeIleTKH IIpoekTupoBaHue aJlaliTUBHBIX AHTEHHBIX IICK-1.6
peleToK
Nroro 4
5 KoMmribroTepHOe KOHCTpyHpoBaHue U | KoMribroTepHOe Mozie/iipoBaHue 4 [ICK-1.6
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MO/ e/TMPpOBaHME€ dHTEHHBIX DEIIeTOK

dHTE€HHBIX pelIeTOK

HToro

Wtoro 3a cemecTp

18

Tabmmme 9.1.

9. CamocrosTesibHasA pabora
Busibl camocTosiTesTIbHOM paboThI, TPYAOEMKOCTh 1 (hOpMUPYeMble KOMIIETEeHLIMH TIPe/[CTaB/IeHbI B

Tabmuia 9.1 - Busibl camocTosiTennbHOM paboThl, TPY0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

(<5}
2 3 N
s | BE
Bu/ibl CaMOCTOATeILHOM g > o
Ha3Banus pa3szenos g " = @DopMbI KOHTPOJIS
paboTsI S = g
=S a =
o, e 2
= S
9 cemectp
1 O6nactu mpumMeHeHus ¥ | [TpopaboTKa JIEKIMOHHOTO 4 |TICK-1.6 |Ormpoc Ha 3aHATUSIX
K/accuduKaus Marepuasa
aHTEeHHBIX pelleTOK Vitoro
2 AHanu3 ¥ CUHTe3 ITpopaboTKa JIeKIMOHHOTO [ICK-1.6 |3auet, Onpoc Ha 3aHATUSIX,
XapaKTePUCTHK aHTeHHBIX |Marepuasa Ortuet 110 1abopaTopHOU
peleToK OdOpMIeHH e OTYETOR 110 6 Fp}a60Te, CobecenoBanue,
T
nabopaTopHbIM paboTam ec
Utoro 10
3 Hudposbie aHTeHHbIe | [TogroToBKa K 5 |IICK-1.6 |/[lomallHee 3ajaHue, 3ayer,
pelleTKu MPaKTUUeCKUM 3aHSTHUSIM, Omnpoc Ha 3aHATUSIX,
ceMuHapaM Ortuet 110 1abopaTopHO
T BaHU
ITpopaboTKa JeKITMOHHOTO 5 %a6o e, Cobeceosanme,
Marepuasna ecT
OdopmiieHre 0TUETOB TI0 6
nabopaTtopHbIM paboTam
Utoro 16
4 AparnTvBHbIe aHTeHHble |IloArotoBka K 4 |TICK-1.6 |domarHee 3asaHue, 3a4erT,
pelleTK: MPaKTUUeCKUM 3aHSITHSIM, Omnpoc Ha 3aHATUSIX,
ceMHHapaM CobecenoBanue, Tect
ITpopaboTKa JIeKIMOHHOTO 4
Marepuasa
Ntoro
5 KomribroTepHoe [ToaroroBka K [ICK-1.6 |/lomalliHee 3ajaHue, 3ayer,
KOHCTpPYHpOBaHHe U MPaKTUUeCKUM 3aHSITHUSIM, Omnpoc Ha 3aHATUSIX,
MO/le/IMpOBaHue ceMHHapam OrtueT 1o 1abopaTopHOM
AHTEHHBIX PelleToK abore, CobecemoBaHue
p ITpopaboTKa JeKIIMOHHOTO 5 ,P} ’ A ’
T
MaTepuasna ec
OdopmiieHre 0TYETOB T10 6
nabopaTtopHbIM paboTam
Utoro 16
Nroro 3a cemecTp 54
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[ToaroroBka K 3K3ameHy / 36 OK3aMmeH

3ayeTy

Htoro 90

10. KypcoBas pabora
He npenycmotpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBdA€MOCTH CTYAEHTOB

11.1. ban/ibHbBIE OLeHKH /ISl 3/IeMEHTOB KOHTPOJIS
Tabsuria 11.1 — BasutbHbIE OLEHKH [I7IsI 37IEMEHTOB KOHTPOJIS

o . MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ |  6ant 3a mepuof,
JledTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel]| cemecTpa
9 cemecTtp
[JomanHee 3azaHve 5 5 5 15
Onpoc Ha 3aHATUSIX 5 5 5 15
Ortuert 1o ysabopaTopHOi 5 5 10
pabote
CobecenoBaHue 5 5 5 15
Tect 5 5 5 15
Wtoro makcumym 3a 20 25 25 70
Tepuo/,
JK3aMeH 30
Hapacraroym utorom 20 45 70 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/eH B Tabuije 11.2.
Tabsura 11. 2 — ITepecueT 6asijIoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT 4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBI O6asioB Ha gary KT 3
< 60% OT MakCMMasbHOM CyMMBbI OasinoB Ha gaty KT 2

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL|€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY Tpe/icTaB/eH B Tabmuiie

%ﬁgﬁnua 11. 3 — ITepecueT cyMMbI 6a//IOB B TPAJAMIIMOHHYIO M MEKAYHAPOAHYIO OIEeHKY
WToroBast cymma 6asios,
Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)
9K3aMeH
5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopoL1110)
4 (xopoLLo) (3auTeHO) 75 -84 C (xoporuo)
70 - 74 D (yz#oB1€TBOPUTEJIBHO)
3 (YA0oB/IeTBOPUTEBHO) (3aUTEHO) 65 - 69
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60 - 64 E (mocpezncTBeHHO)

2 (Hey[0B/IeTBOPUTENIBHO) (He

3auTeHo) Huke 60 6amioB F (HeynoBneTBOpUTENBLHO)

12. Yueb6HO-MeTOAMUYECKOe M HH(OPMAILMOHHOE o0ecreyeHHe AUCIUILTHHBI

12.1. OcHoBHas 1UTEepaTypa
1. PaguorexHuueckue CUCTeMbI: YueOHoe rocobue / [lenncos B. I1., Oyako b. IT. - 2012. 334 c.
[DnekTponHsii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1664, gara obpaireHus:
23.01.2017.
2. Ycrpoiictea CBY u anTeHHbl. YacTh 2. AHTeHHBI: YuebOHoe mocobwue / Tommma T T - 2012.
159 c. [DnekTponHbIH pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/736, nata obpareHus:
23.01.2017.

12.2. lonosHMTe/IbHAA IMTeparypa
1. PacmpocTpaHeHVe paJUOBO/IH W aHTEeHHO-(QUIepHble YCTpOWCTBa: YueOHoe Tmocobue /
Bysnos 0. W., Toumn I. I. - 2013. 300 c. [DnexkTpoHHbIi pecypc] - Pexum pgoctyna:
https://edu.tusur.ru/publications/3608, mara obpaienus: 23.01.2017.
2. YcrpotictBa CBY 1 anTeHHbI : YueOHuK Ayist By30B / [1. 1. Bockpecenckwuii [v ap.] ; pex. : .
W. BockpeceHCKHH. - 2-e u3f., mepepab. u gor. - M. : Paguorexnauka, 2006. - 375[1] c. : 1. - bubmuorp.:
c. 371. - ISBN 5-88070-086-0 : 305.55 p. (Hanuuue B 6ubmmoreke TYCYP - 20 3k3.)

12.3 YuebOHo-MeTOgHUYECKHE IT10CO0HS

12.3.1. O6sa3arebHbIE YUeOHO-MeTOHUECKHE T0CO0Hs

1. PaguorexHuueckhe CcUCTeMbl: MeToandeckoe MocoOue IO TIPOBEJeHUI0 TpaKTUueCKUX
saHstMi / [enunco B. TII. - 2013. 33 c. [DOnektpoHHbii pecypc] - Pexum pocrtyna:
https://edu.tusur.ru/publications/2852, nata obpaijenus: 23.01.2017.

2. OcCHOBBI aBTOMAaTW3MPOBAHHOIO IIPOEKTUPOBAaHUS aHTEHHbIX cuUcTeM. DasrpoBaHHas
aHTeHHas pellleTKa: MeToguueckue yKa3aHusi K jabopaTopHoii paboTe /il MaruCTPaHTOB, HarlpaBJieHUs
210400.68 «PagnorexHuka», mpoduib « MUKPOBOTHOBAsI TeXHUKA U aHTeHHbI» / [ommH T T, Tpybaues
A. A, dareee A. B. - 2014. 33 «c. [DnekrpoHHBIM pecypc] - Pexum pocrtyna:
https://edu.tusur.ru/publications/4882, nara obpamenus: 23.01.2017.

3. CamocrosTenbHass pabora CTydeHTa TIpM UW3yYeHUHM [JUCLUIVIMH  MaremMaThuecKo-
ecTeCTBeHHOHAayuHOro, obmenpodeccroHaspHOTO  (TIpoheCcCHOHAMBHOTO),  CHeLWasbHOTO — LIMKJ/IOB:
YyeOHO-MeTogMUECKOEe TI0COOMe TI0 camocTosTenbHOM pabore / KonorpusoB B. A., MemuxoB C. B. -
2012. 9 c. [DnekTtponHblii pecypc] - Pexxum poctyna: https://edu.tusur.ru/publications/1845, nata
obpartenus: 23.01.2017.

12.3.2 YueOHO-MeToANMYECKHE TTOCO0UA /1A JIMI] C OTPAHHUYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbS

YueOGHO-MeTOANUECKHE MaTepHasbl [l CAaMOCTOSITe/TbHOM U ayJUTOPHOU paboThl 00yUaromuxcs
W3 YKC/ia UHBAJU/IOB TIPeNOCTaB/SIOTCA B JopMax, aJalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPUATHS UH(OpMaI[UH.

JI/1s1 UL ¢ HapyUIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;

- B IleyaTHOW (hopMe yBeIMYeHHBbIM IIPUPTOM.

JI/Is1 UL ¢ HapylLIeHUsIMHU CTyXa:

- B (hopMe 3/1eKTPOHHOTO 10KYMEHTa;

- B IleyaTHOU (opme.

JIJIs1 UL ¢ HapyLIeHUsIMU OMOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B reuatHo opme.

12.4. Ba3bl JaHHBIX, TH)OPMALHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMBbI U Tpedyemoe
NMporpaMMHoe odecrneyeHue
1. HayuHo-o6pa3oBarenbHbii optan TYCYP
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13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O61ue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITUHBI

13.1.1. MaTepua/ibHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[ns mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIIA, TPYMIMOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLU,
TeKyIIlero KOHTPOJISi U TPOMEXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
10CaZlouHbIX MecT He MeHee 50, 060pyz0BaHHasI 10CKOM, TIPOEKTOPOM M CTaHJapTHOU yueOHOM Meberbio.
VImMeroTCst HarvIsiZiHbIe TOCOOMS B BU/IE TIPe3eHTaL[UH 10 JIEKIMOHHBIM Pa3/iesiaM JUCLUIITUHBI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecriedeHue /i NPaKTHYeCKHX 3aHATHI

[nisi TipoBefieHUs] TIPAKTUYECKUX (CeMHHAPCKUX) 3aHSTHUM MCIO/b3yeTcsl ydeOHasl ayAuTOpHs,
pacrosiokeHHas 110 azipecy 634034, Tomckast obsacTth, . Tomck, BepumiHuHa ynuia, f. 47, 4 3tax, ayj.
423 a,6. CocraB obopynoBaHus: YueOHasi mebesnb (Ctonm pabouuii, nBer BuiHS 35 IUT. Pa3mepsr:
1360x600x750; Ctyn oducHbii 130 60x60, metanmmueckuii 1BeT uepHbiid. 40 mT; [IIkad g1t Oymar
3aKpbIThIN 1[BeT BUllHA. 1 mT. Pasmepsl: 690x350x1957); Hocka mMarHutHo-mapkepHas (BRAUBERG
(BPAYBEPT"), 100x150/300 cm, 3-anemeHTHasi, 6enast) -1mT.; mpoekrop (NEC "M361X") - 1 wT., 3KpaH
(LMC-100103 3xkpaH c snektponpuBogoM Master Control 203x203 cm Matte White FiberGlass, uepHasi
KaiiMa no mepumetpy) - 1 mirt., TesneBu3zop (LED 50" (127 cm) Toshiba 501.4353 ) - 1 mIT., KOMITbIOTEPbI
(Intel «Core i3-4330») - 16 mT. ¢ BeixozoM B MHTepHeT, I1O - Windows 8, MS Office 97-2003, MathCad
15.0, MatLAB 11a, Qt Creator 5.7.1

13.1.3. MarepuanbHo-TeXHHUYeCcKoe obecreyeHue /jisi 1ab0paTopHBIX pador

st ipoBefieHys 1ab0PATOPHBIX 3aHATHIN WCTIONB3yeTcs yueOHast ayIuTOpUs, PacrioyioyKeHHast 10
agpecy 634034, Tomckas obnacth, . ToMck, BepiuivHuHa yauia, A. 47, 4 3tax, aya. 423 a,6. CocraB
obopyznoBanusi: YuebHast mebenb (Cton pabounid, 1jBet BumHs 35 mrt. Pasmeps: 1360x600x750; Cryn
otuchbiii 30 60x60, metaninueckuii 1BeT uepHbiid. 40 wT; [lIkad g1 Gymar 3aKpbIThIH LIBeT BUIIHSA. 1
wT. Pasmepsi: 690x350x1957); docka maruutHo-mapkepHasi (BRAUBERG (BPAYBEPT), 100x150/300
cM, 3-neMeHTHasi, Genast) -1mr.; nmpoekrop (NEC "M361X") - 1 wrT., 3kpan (LMC-100103 3kpaH c
snektponpuBogoM Master Control 203x203 cm Matte White FiberGlass, uepHas kaiima 1o nepumeTpy) -
1 wr., TeneBusop (LED 50" (127 cm) Toshiba 50L.4353 ) - 1 wt., komnstoTeps! (Intel «Core i3-4330» ) -
16 wt. c BbixogoM 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 00ecrieyeHue /ijisi CaMoCTOsITe/IbHOH PadoThI

st camocTosiTeNTbHOM paboThl MCIIONb3yeTcsl yueOHasi ayAUTOpUsi, pacriojioKeHHasi TI0 afipecy
634034, Tomckasi obmactb, I. Tomck, Bepmmnuba ymuia, g. 47, 4 stax, aya. 423 a,6. CocraB
obopygoBanusi: YueOHast mebesib (Cton pabounid, et BumiHsA 35 T Pasmepsr: 1360x600x750; Ctyn
o¢uchsni N30 60x60, metanmmueckuii 1iBeT yepHbiid. 40 1mrT; [lIkad A5t Gymar 3aKphIThIH L[BET BUIIHS. 1
mT. Pa3mepnl: 690x350x1957); Jocka maruutHo-MapkepHass (BRAUBERG (BPAYBEPT'), 100x150/300
cM, 3-31eMeHTHasi, Oenast) -1mrt.; mpoekrop (NEC "M361X") - 1 mr., 3kpan (LMC-100103 DkpaH ¢
snektporpuBogoM Master Control 203x203 cm Matte White FiberGlass, uepHasi kaiima mo nepumeTpy) -
1 ., TeneBusop (LED 50" (127 cm) Toshiba 50L.4353 ) - 1 wit., kommnbtoTepsl (Intel «Core i3-4330» ) -
16 mt. ¢ BeIxogO0M B VMHTepHeT, 10 - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1

13.2. Marepua/IbHO-TeXHUUYECKOe of0ecrieueHure JUCIUTUTHHBI JIJIsl JIUI C OTPAaHHYeHHBIMU
BO3MO)XHOCTSIMH 3/{0POBbS

OcBoenue qUCHATIIMHEI ulaMu ¢ OB3 oCylecTB/IsSe€TCS C UCTMIOB30BaHUEM CPeJICTB 00ydeHust
00I11ero U CrelUaabHOTO Ha3HAUeHMS.

[lpu oOy4yeHHWM CTyIE€HTOB C HapPyLIeHUsIMH CJIyXa TIPeAyCMOTPEHO WCIOIb30BaHUe
3BYKOYCW/IMBAlOLLlel anmaparypbl, MYJbTUMEIUNHBIX CPEeACTB W JPYrMX TeXHUUeCKHUX CpeZCTB
nipreMa/miepesiaur yueOHoH MH(pOpMaIu B AOCTYIHBIX (opMax Ajisi CTYAEHTOB C HapyIIeHUsIMHU CJTyXa,
MOOW/ILHOW CHCTeMbI OOyYeHWs [/ CTYAEHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CUCTeMbl. YueOHasi ayJUTOpPHs, B KOTOPOM 00yuyaroTCsl CTy[eHThbl C HapyllleHHeM cjiyxXa, 00opyaoBaHa
KOMIMBIOTEPHOW TEeXHUKOM, ay[JJUOTEXHUKOW, BUAEOTEXHUKOW, SJIeKTPOHHOW [JOCKOW, MY/IbTUMEIUNHOMN
CUCTEMOIA.

[Mpu oOyuyeHUM CTYAEHTOB C HAPYIIeHUSIMH 3PEHHSAMH T[IPeyCMOTPEHO WCII0/b30BaHle B
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JIEKLIMOHHBIX U YYeOHBIX ayIJUTOPHUSIX BO3MOXXHOCTH TIPOCMOTPA y/ja/IeHHbIX 00BeKTOB (HarpuMmep, TeKCTa
Ha JJOCKe WY CJ/1ali/ia Ha 9KpaHe) Py OMOIIY BUZleOyBeIUYnTeNel /17151 yaJleHHOro MPoCMOoTpa.

[Tpu obyueHHU CTY/IeHTOB C HAPYILIEHUSIMH OMOPHO-ABHUIaTe/ILHOI0 anmapara HCT0Jb3yIOTCS
a/bTepHaTHBHbIe YCTPOMCTBA BBOZA MHGOpPMAaLMU U [pyrve TeXHUUYeCKHe Cpe/iCTBa Mpuema/repesauud
yuebHOM nH(bOpPMay B AOCTYMHBIX (opMax /st CTYZEHTOB C HApYIIEHWSMH OTIOPHO-/IBUTaTeTbHOTO
arrapara, MoOM/IbHOM crcTeMbl 00yueHUst /11 JIFoJiel C MHBAIUHOCTbIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (OHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uH
@OH/J, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCMOJb3yeMble [Ji OLIEHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIyIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpH TpOBeJeHUN
TeKyIIel, TIPOMe)KyTOUHOM aTTeCTal[|y 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii porpaMMe.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHHYeHHBIMH BO3MO)KHOCTAMH

3/0POBbA

[lns CTy#eHTOB C WHBaIWJHOCTBIO IIPeAYCMOTPEHBI [OIOHUTE/bHbIe OLIeHOYHbIE CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tab6/mia 14 — JlonoTHUTE/IBHBIE CPECTBA OLeHMBAHUS

JUISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kareropuu ctymeHToB

Bub1 J0MIO/MHUTENBHBIX OLIeHOYHbIX
CpejCTB

@®OopMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUs

C HapylieHusIMuU
c1yxa

TecTbl, MTUCbMEHHbIE CAMOCTOSTE/IbHBIE
paboThI, BOMIPOCHI K 3aUeTY,
KOHTPOJTbHBIE PAOOTHI

[IpeumyIiiieCTBEHHO NTUCbMeHHast
IpOBepKa

C HapylueHusIMU
3peHus

CobecezioBaHMe TI0 BOTIPOCaM K 3aueTy,
OIpOC TI0 TepMUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMuU
OIIOPHO-
JIBUraTebHOr0
anmnapara

PellieHye AMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PaOOTHI, TUCHMEHHBIE
CaMOoCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecTbl, NTMCbMeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IpOBepKa
MeTOoJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1ierocst Ha MOMEHT TPOBEPKU

14.3 MeToguuecKre peKOMeH/JaljuH 10 OLleHOYHbIM Cpe/iCTBaM JJIsl JIML] C OrPaHNYeHHbIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crynentoB ¢ OB3 mnpeaycMmarpuBaeTcss AOCTyIHasi (opma TipefloCTaB/eHUs 3a/laHUui
OLIeHOYHBIX CPeJICTB, & UMEHHO:

B IeyaTHOU (hopme;

B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;
B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

METOZIOM UTeHHsI aCCUCTEHTOM 3a/laHus BCIYX;
TIpeZioCTaB/IeHHe 3a/laHus C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

CTyneHTaM C WHBAJIUJHOCTBIO YBe/IMUMBAETCs BpeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [/1s1 TakKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHsA, a MMEHHO!

MYMCbMEeHHO Ha Oymare;

HabOp OTBETOB Ha KOMITBIOTEPE;
HabOp OTBETOB C HCIOJIb30BaHUEM YC/IyT ACCUCTEHTa;
TIpe/ICTaB/IeHHe OTBETOB YCTHO.

I[Tpouenypa OIjeHMBAHUS pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB T10 [JUCLIMTUIMHE TpefyCMaTphBaeT
rpeJjoCcTaB/ieHre uHGopMaluu B popMax, aZlalTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:
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Jns I ¢ HapylIeHUsIMHM 3peHuUs:

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

- B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

Jins i ¢ HapylIeHUusIMM cJTyXa:

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

- B IeyaTHOU (popme.

Jins i1 ¢ HapylIeHUsIMHM ONOPHO-ABHUIaTe/IbHOI0 anmnapara:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B reyaTHOM (popme.

[Tpu HeoOXoAMMOCTH AJisi 0OYUAIOIIMXCS C MHBAIMAHOCTBIO TPOLeypa OLieHWBaHUS pe3y/bTaToB
00y4eHUsT MOXKET TPOBOJJUTHCS B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
AHTeHHBIe pellleTKH B Pa/jM0/I0KALHOHHbBIX CHCTeMax

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
HanpaeneHHocTs (Tipoduinb): Pafio/i0Kal{HOHHbIE CHCTéMbI U KOMILTEKChI

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pajuoTrexHuueCKHX CHCTEM

Kypc: 5

Cemectp: 9

YueOHbIi 171aH Habopa 2011 roza

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

JK3aMeH: 9 cemecTp

Tomck 2017
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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

I1CK-1.6

CI0COOHOCTBIO TIPOBOAUTL MOZE/TUPOBAHKE
PaZiM0I0KAL[MOHHBIX CUCTEM U YCTPOMCTB

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

Tabmuia 3 — Orarbl

2 Peanu3anus KOMIeTeHI[UH

2.1 Kommnierenuus IICK-1.6
[T1CK-1.6: criocobHOCTBIO IPOBOJUTE MOZIe/TUPOBAaHHE PaZiMOIOKAIIMOHHBIX CCTEM U YCTPOMCTB.
st bopMUPOBaHUS KOMITETEHIIUM HEOOXO[UMO OCYIIeCTBUTh PSifl 3TANOB. DTarbl HOPMUPOBAHMS

KOMIIeTEHLIMM, TIpUMeEHsieMble /i 3TOr0 BUJbl 3aHSITUM U HCIIO/b3yeMble CpPeACTBa OL€HUBAHUS

npe/icTaB/ieHbI B Tabsurie 3.

OPMHPOBAHUS1 KOMIIETEHLIUU U UCTIO/Ib3yeMble Cpe/iCTBa OLleHUBAHUS

CUCTEeM U yCTPOUCTB

CocraB 3HaThb YmeTb Bnanets
CopepxaHue 3HaeT, Kak IPOBOAUTh YMeeT ucrosb30BaTh BnapneeT HaBbIKamu
3TaroB MOZle/TUpOBaHue TeopeTuyeCcKre 3HaHUS MOZIe/TUPOBaHUs

PaJroIOKAL[MOHHBIX JLJIS1 TIPOBEIeHUsT PaJy0JIOKAL[MOHHBIX

MO/Ie/TUPOBaHUS
paJ1oI0KaLMOHHbIX
CUCTEM U yCTPOUCTB.

CUCTEM U YCTPOUCTB.

Bunpl 3aHATHI

¢ [IpakTHhueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekuuy;

* CamocTrodTesnbHas
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 3aJjaHue; * [omaiiHee 3a/aHue;
CpeACTBa * OrtueT 10 * Ortuer no * Ortuet o
OLleHMBaHKs naboparopHoii pabore; naboparopHoii pabore; naboparopHoii pabore;
* Oripoc Ha 3aHATUSIX; * Ompoc Ha 3aHATUSIX; * 3auer;
* 3auerT; * 3auerT; * DK3aMeH;
e TecT; * Tecr;
* CobecenoBaHue; » CobecemoBaHue;
* DK3aMeH; * DK3aMeH;
dopMynMpoBKa TMoOKa3aTesell U KpUTepHeB OLleHHMBAaHUS [lJaHHOM KOMITeTeHIIMM TpuBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTesiu ¥ KpUTEPUU OLleHMBAHMsI KOMIIETeHI[MH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagetb
OTtmryHO * 3HaeT BCe MeTO/Ibl * ¥YmeeT cBOOOAHO * CpoboaHO BlajeeT

(BbICOKMI YPOBEHB)

TIPOBe/IeHUSI
MO/IeTMPOBAHUS
Pa/IMOIOKAL[MOHHBIX
CUCTeM U yCTPOUCTB.
3HaeT 3HaueHHe BbIOOpa
criocoba MpoBezieHust
MOZIe/TUPOBAHKS

MIPOBOJIUTh
MOJieTMpOBaHue pasivo-
JIOKALIMOHHBIX CUCTEM U
YCTPOWCTB B HE3HAKOMBIX
CUTyaLUsX.;

pa3HbBIMU MeTOAAMHU
TpoBeJieHUst
MOZe/TUPOBaHKS
Pa/ii0J/IOKal[MOHHBIX
CHUCTeM U YCTPOMCTB B
He3HAKOMbIX CUTYallusX.;
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PaAU0I0KALIMOHHBIX
CUCTEM U YCTPOMCTB Ha
11ojiy4aeMble pe3y/bTaThl.
>
Xoporo (6a30Bblii | ¢ 3HaeT Kak IIPOBOJUTH * YMeeT NpoOBOJUTH * Brageer metogamu
YPOBEHb) MoO/le/IMpOBaHue Mo/Jie/lMpoBaHue IIpoBeJieHUs
PaAU0I0KALIMOHHBIX paayoIOKALIMOHHbBIX Moz e/IipOoBaHus
CUCTEM U YCTPOMCTB. CUCTEM U YCTPOUCTB B PaAoIOKALIMOHHBIX
3HaeT 3HaueHue BbIOOpa | THIIOBBIX CHUTYAI[UsIX.; CHUCTeM U YCTPOMCTB B
criocoba MpoBezieHust TUITOBBIX CUTyaLUsAX.;
Moz e/IupOBaHus
PaJroI0KALIMOHHBIX
CUCTEeM U YCTPOMCTB Ha
11ojiy4aeMble pe3y/ibTaThl.
>
YI0BNIETBOPUTE/ILH | * VIMeeT MpejCTaBeHre | ¢ YMeeT IMPOBOAUTD * Bnazneer MeTomamMu
0 (1IOpOroBeIx KakK IIpOBOJUTH Mozie/IupoBaHue [IpOBeIeHUsA
YPOBEHb) Mo/le/IMpOBaHue paZii0/IOKaLIMOHHBIX MO/ e/TMpOBaHUs
PaAu0I0KALIMOHHBIX CUCTEM U YCTPOMCTB B PaAU0I0KALIMOHHBIX
CUCTEM U YCTPOMCTB. ; HEKOTOPBIX TUITOBBIX CUCTEM U YCTPOMCTB B
CUTYyaLUAX.; HEKOTOPBIX THUIIOBBIX
CUTyaLusAX.;

3 TunoBbIe KOHTPOJ/IbHBbIE 3aJaHUA
s peany3aliiy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHs] MCIOJb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIEHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJTH) OIbITa
JesiTeIbHOCTH, XapaKTepU3yIOIMUX JTarbl (OPMUPOBAHUS KOMIIETEHIIMM B TpoOIlecce OCBOEHHs
oOpa3oBareIbHOM MPOTrpaMMBbI, B C/IeAYIOIIEM COCTaBe.

3.1 TecToBble 3agaHusA

— Bompoc: Bribepute BepHOe omnpe/esieHre aHTeHHOH pereTkd: OtBeT 1 AHTeHHast C OOMbIION
arteptypoii; OtBer 2 CrioKHasi aHTeHHa, CO-CTOsIllass W3 COBOKYITHOCTH OT/Ae/IbHbIX aHTeHH,
PaCIo/IKeHHBIX B TMPOCTPAHCTBE 0COObIM oOpa3zoM; OTBeT 3 AHTEHHA, COCTOAIAS W3 HECKOJbKUX
u3yuatesiell v rapabosiryeckoro 3epkasia. Borpoc: Beibepute BepHOe mpojo/mkeHre: «C yBeTMueHHeM
1iara pacriojioKeHWsl 3/1e-MeHTOB aHTeHHOM pemtetkd...»: Otser 1 IllupuHa auarpammsl
HarpaB/eHHOCTU yMeHbluaeTcst; Oteer 2 IlIvpuHa ArarpamMel HarpaB/ieHHOCTH yBennuvBaetcs; OTBeT
3 IllupuHa aWarpaMMbl HarpaB/JI€eHHOCTH He MeHsieTcs. Bompoc: BeibepuTte BepHOe ompejieneHue
k03¢ dulMeHTa HarpaB/IeHHOTO [JeucTBUsl aHTeHHOW pemneTkd: OtBer 1 OTHollleHWe KBajpaTa
HanpsUKeHHOCTH 10151, CO3/jlaBaeMOro aHTeHHOW B JaHHOM Hampab/ieHuH, K CpefiHeMy 3HaueHHto; OTBet 2
OTHOLIeHWe HamnpsyKeHHOCTH TI0JIs, CO37[aBaeMOr0 aHTEeHHOW B JAHHOM HarpaB/ieHWM, K CpefHeMy
3HaueHHt0; OtBeT 3 OTHOLIEHME HANpPSPKEHHOCTU II0JIS, CO3[aBaeMOro aHTeHHOM B JlaH-HOM
HarpaB/ieHUM, K KBaJpaTy CpeaHero 3HaueHus; Borpoc: Breibepute BepHoe rmipogo/mbkeHue «C
yBeJIMUeHHeM TabapUTHBIX pa3MepoB aHTeHHOH pernieTku...»: OtBer 1 KoadduimeHT ycuneHus
ymenblaeTcst; OTBeT 2 KoadbduimenT ycunenus yBennunBaetcs; OtBer 3 KosadduleHT ycuneHus: He
meHsieTcst; Boripoc: Beibepure BepHsiii otBeT: OTBeT 1 LIJOAP nmeet To/ibKO LM poBbie Moaysu; OTBeT 2
LJPAP umeeT TOMbKO aHasioroBbie Moayau; OtBer 3 LI®AP umeeT aHanoro-Bbie U 1jU(pOBbIe MOAY-/H;
Bonpoc: Beibepute BepHblii oTBeT: OTBeT 1 W3myuaemas MOIIHOCTh CHWrHajsia akTUBHONW AP
orpeie/isieTCsl KOJIMYeCTBOM aHTeHHBIX 371e-MeHTOoB; OTBeT 2 M3/1ydyaeMasi MOLHOCTb CUTHajia aKTHBHOM
®AP omnpezensgercs MOWIHOCTEO nepenaruvdka I[IIIM; OteBer 3 W3nyyaemMass MOIIHOCTb CUrHasa
aktrBHOU PAP omnpefensieTcsi KOTMUECTBOM aHTEHHBIX 3/1e-MeHTOB M MOILI[HOCTBIO nepefaTurka [111M;

3.2 3auéTt
— He npegycmorpen.
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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

CornacoBaHa Ha noprane Ne 11225 20



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям) 
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторный практикум
	8. Практические занятия
	9. Самостоятельная работа 

	10. Курсовая работа 
	11. Рейтинговая система для оценки успеваемости студентов 
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература 
	12.2. Дополнительная литература 
	12.3 Учебно-методические пособия 
	12.3.1. Обязательные учебно-методические пособия 
	12.3.2 Учебно-методические пособия для лиц с ограниченными возможностями здоровья 
	12.4. Базы данных, информационно-справочные, поисковые системы и требуемое программное обеспечение 

	13. Материально-техническое обеспечение дисциплины 
	13.1. Общие требования к материально-техническому обеспечению дисциплины 
	13.1.1. Материально-техническое обеспечение для лекционных занятий 
	13.1.2. Материально-техническое обеспечение для практических занятий 
	13.1.3. Материально-техническое обеспечение для лабораторных работ 
	13.1.4. Материально-техническое обеспечение для самостоятельной работы 
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья 
	14. Фонд оценочных средств 
	14.1. Основные требования к фонду оценочных средств и методические рекомендации 
	14.2 Требования к фонду оценочных средств для лиц с ограниченными возможностями здоровья 
	Таблица 14 – Дополнительные средства оценивания для студентов с инвалидностью 
	14.3 Методические рекомендации по оценочным средствам для лиц с ограниченными возможностями здоровья 
	1. Введение
	2 Реализация компетенций
	2.1 Компетенция ПСК-1.6

	3 Типовые контрольные задания
	3.1 Тестовые задания
	3.2 Зачёт
	3.3 Темы домашних заданий
	3.4 Вопросы на собеседование
	3.5 Темы опросов на занятиях
	3.6 Экзаменационные вопросы
	3.7 Темы лабораторных работ

	4 Методические материалы
	4.1. Основная литература 
	4.2. Дополнительная литература 
	4.3. Обязательные учебно-методические пособия 
	4.4. Базы данных, информационно справочные и поисковые системы 


