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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

ETYODYR e 20p 0 yattror
5 UNIVERSITY TIpopekTop 1o yue6Hoii paboTe

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
AHTeHHBIe pellleTKH KOCMHYeCKHUX KOMIL/IEKCOB

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo3s1eKTpoHHbIE CUCTeMbl U KOMILIEKChI
HanpaenenHocTs (nipodub): Pailo3/1eKTPOHHBIE CHCTeMbl KOCMUYeCKHX KOMILIEKCOB

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 u caua 3K3aMeHa 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
npotokon Ne 5 oT « 25 » 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 AnukuH A. C.

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. npenogaBarens Kad. PTC
kadenpa PTC TYCYP Ho3sppesatsix . O.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lesbto npenojaBaHusl AUCLUILIIMHGI SIB/ISETCS U3yUeHUe aHTEHHBIX PelIeTOK PaJu0I0KaLMOHHBIX
CUCTeM KOCMHYeCKHX ariraparoB U IepCrieKTUB UX pasBUTHUS.

1.2. 3agauM JUCIHUILIMHBI

— — OcHOBHOU 3ajjaueii AUCLIMIUIVMHBI sIBsieTCsl (hOPMUPOBaHHE Yy CTY/IeHTOB KOMITeTeHI[UH,
TO3BOJISIFOLMX ~ CAaMOCTOSITeJIbHO  OLIeHWBAaTb OCHOBHBIE  XapaKTepUCTMKU AaHTEHHbIX PeLlIeToK,
aHa/M3UpoBaTh W ONTUMHU3UPOBaThb CTPYKTYPY AaHTEHHBIX peIIeTOK, OLIeHMBAaTb BO3MOKHOCTH HX
VICTI0/Ib30BaHMS B PAJJMOIOKALMOHHBIX CUCTEM Pa3/IMYHOI0 Ha3HaYeHUsl.

— — B Kypce M3yuarOTCsi XapakKTePUCTUKHA AHTEHHBbIX pelIeTOK KOCMHUYEeCKHUX armaparos,
TIePCIIeKTUB Pa3BUTHs, TEXHOOTHYEeCKHUX 0COOeHHOCTel UX MOCTPOEHHSI.

— — [IlpegycmoTpeHHbIe TIPOTpaMMOM Kypca 3HAaHUS SIBASIFOTCS He TOMbKO 0as3oil s
MOC/Ie/IyIOLero U3yyeHus Criel[uaabHbIX AUCLUIIMH, HO UMEIOT TakKXe CaMOCTOsITe/TbHOe 3HaueHue [t
(hopmupoBaHUs CrielMaJInCTOB 110 HarnpasieHuto 11.05.01 -

— Papno3neKTpoHHBIE CUCTEMBI U KOMIIIEKCHI.

2. MecTo puciMiuidHel B cTpyKType OITIOII

JucturHa « AHTeHHbIe peleTKh KocMuuecknx komriekcoB» (51.5.30.5) otHocuTcs K 6moky 1
(6a3oBast yacTh).

[TpepiecTByrOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMU  HaudajbHble 3HAHUS, SIBISIOTCS
clefyrolue  aucLUMIUMHbL: - Kocmuueckue cucreMbl, Kocmuueckuve CHUCTeMbl  JUCTaHLMOHHOIO
30HJVPOBaHMS U PaIMOMOHUTOPHHTA, KocMuueckre cUCTeMbI CBsI3H U 17100a/IbHOTO TIO3WIIMOHUPOBAHKS
GPS, Marematuka, YcrpoiictBa CBU 1 aHTeHHBI.

[Tocnepyromymy AUCLUATIZIMHAMU SBJISIOTCS: KOHCTPYKIIMM KOCMHUYeCKUX armaparos.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLIUILUIUHBI
[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUPOBaHKe C/IeAYIOLMX KOMIIeTeHLWI:
— TICK-8.2 cnocobHOCTBIO pa3pabaTbiBaTb CTPYKTYpHble U (DyHKL[MOHA/IbHBIE —CXEMbI
PaZii03/1eKTPOHHBIX CUCTEM KOCMUYECKUX KOMILIEKCOB;
B pe3synbrarte usyueHus JUCLIIIIMHBI CTYAEHT JO/DKeH:

— 3HaTh - NPUHLUNBI (YHKLMOHWPOBAaHUS W XapaKTepUCTUKU AaHTeHHbIX PpelIeToK; -
TpeboBaHus, Mpe/bsB/IsieMble K aHTEHHBIM 3/IeMeHTaM PelIeTOK KOCMUUEeCKUX arlapaToB; - 0COOeHHOCTH
NoCTpoeHusi (DYHKI[MOHMPOBaHWs OOPTOBBIX aHTEHH KOCMHUYECKOTO —arrapara; - 3aBUCHMOCTU

XapakTePUCTUK aHTEHHbIX PelIETOK OT 3aKOHOB aMIUIMTYAHOTO M ()a30BOro pacripejiesieHus ToJjs
y3jIyuaresiel, a TakKe OT KOJIMUeCTBa aHTeHHBIX 3/IEMEHTOB.

—  YMeTb - OCYIIeCTB/IATb 000CHOBaHHbIM BbIOOD aHTEHHBIX 7IEMEHTOB PEIIETKA KOCMUYECKOTO
afrapara; - COCTaB/sTb CTPYKTYPHYIO U (DYHKLIMOHAJbHYIO CXeMbl aHTEHHON CHCTeMbl KOCMHUYECKOTO
amnrapara € Y4YéTOM TeXHWYeCKMX TpeOOBaHWM; - aHalIM3UpOBaTh pean3yeMOCTb TeXHUUeCKUX
TpebOOBaHUH, MPebsABISEMBIX K aHTEHHBIM PeIIéTKaM KOCMUYEeCKOTO arrapara; - OLeHWBaTb (DaKkTophbl,
BIUSIIOIIME HA XapaKTePHUCTUKY aHTEHHbIX PEIIETOK KOCMAYECKHX araparos.

— BJajileTb - CllelyanbHOM TEepMUHOJIOTMeN; - HaBblKaAMA CHCTEMHOIO TPOEKTUPOBAHUS
AHTEHHBbIX DEeIIETOK KOCMWYECKOTO arrapara; - HaBbIKaMWd BbIOOpa W OmpefesieHUsi TeXHUUeCKHX
TpeOOBaHUI K 371leMeHTaM aHTeHHOM pelléTKH KOCMUUEeCKOro arapara.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO61jasi TPYZOeMKOCTb [UCLMIUIMHBI cocTaByisieT 4.0 3ayeTHbIX €JUHUIILI W TIPeACTaBjieHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzbl yueOHOM ieATebHOCTH Bcero wacoB CemecTpsl

9 cemectp
AynutopHbie 3aHATHSA (BCEro) 66 66
Jlekin 32 32
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[TpakTryeckue 3aHATHS 18 18
JlabopaTopHble 3aHSTHS 16 16
CamocrosiTenbHasi paboTa (Bcero) 42 42
OdopmiieHre 0TUETOB 10 JJabopaTOpHbLIM paboTam 16 16
ITpopaboTKa JIEKIMOHHOTO MaTepuasa 10 10
[ToaroToBka K mpakTUUeCKUM 3aHSITHSM, CEMAHapam 16 16
Bcero (6e3 3k3ameHa) 108 108
ITogroroBka u czjaya sK3aMeHa 36 36
OO1mast TpyJ0eMKOCTh Yac 144 144
3aueTtHble Eavnuibl TpygoeMKoCTH 4.0 4.0
5. CopepxaHue AUCIUILIAHBI
5.1. Pa3genbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHM TTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN
[4+]
= 3 =
S8 | %
T S a — )
Q = = a £ 4 §
E w @ = g qg" 5 =l
s >
Ha3BaHus pa3zie/sioB JUCLUATIIAHBI % 5 i § Z 5 & %
=S| £ 8 B Bg| &%
c s g | me | §&¢8
= k= s
= = S
1 Obnactv mpUMeHeHUs U 4 0 0 0 4 [1CK-8.2
K/1accuduKalys aHTeHHbIX peleToK
2 AHanus ¥ CUHTe3 XapaKTepuCTUK 6 6 4 10 26 IICK-8.2
aHTEeHHBIX pelleToK
3 LudpoBble aHTeHHBIE pelleTKU 6 6 14 32 [1CK-8.2
4 AjjarTvBHBIE aHTEeHHbIe peLleTKU 10 6 0 9 25 IICK-8.2
5 KomribroTepHO€e MoZieTupoBaHue 6 6 9 21 I1CK-8.2
aHTEHHBIX pelIeTOK
Wtoro 32 18 16 42 108
5.2. Coaep)kaHue pa3/je/ioB AMCHUILUIUHBI (10 JIeKLUAM)
Copiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpUBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTIIMH (TI0 JIEKI[HSIM)
3 z S
g S =
= >
Haspass pasienion CopneprkaHue pa3zenoB JUCLUIIMHBI 110 z - 2 %
JIEKLIUSIM g g g
S g =
=Y Qg
= S
9 cemecTtp
1 Obnactu mpuMeHeHUs U AHTeHHBbIe pelleTKU /1JI1 COBPeMeHHBIX 4 [ICK-8.2
K/1accuuKalysi aHTEeHHbIX PELleTOK | paJuoI0KaLMOHHBIX CUCTeM. THIIbI
AQHTEHHBIX PeIIeTOK U UX
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k1accuduvkarusi. PasupoBaHHbIe
AHTEHHbIE PeIeTKU. AHTEHHbIE PeIIeTKH
c obpabotkoi curHasna. Liudpossie
aHTeHHbIe pereTku. OCOOeHHOCTH
KOHCTPYKIUM TTAaCCUBHBIX ¥ aKTUBHBIX
AHTEHHBIX PeIleTOK. AKTUBHBIE
repeziatorye GpasrpoBaHHbIE
AHTEHHbBIEPEIIIETKU B PAJJUOTOKAIIMOHHBIX
cucTeMax.

HToro

2 AHav3 ¥ CUHTe3 XapaKTepUCTUK
aHTEHHBIX pelleToK

OcHOBHBIe TapaMeTpsbl U
XapaKTepPUCTHKU aHTEHHBIX PeLIeTOoK.
KoadduiivieHT HarpaBeHHOTO [1eHCTBUS
aHTeHHBIX pelleTok. OnpeseneHue
reOMeTpUYeCKUX XapaKTepUCTHK
(ha3vpOBaHHBIX aHTEHHbBIX PeLIeTOK.
[Tonoca nponyckaHus
(ba3vpOBaHHBIXaHTEHHBIX PeLIeTOoK.
Maremaruueckue Mozienu (a3rpoBaHHbIX
aHTEHHBIX PEeILeTOK, ee 371eMeHTOB U
y3710B. CHHTe3 juarpaMmel
HanpaB/IeHHOCTH (ha3MpOBaHHOMN
aHTEHHOM peLIeTKH.

HNToro

[ICK-8.2

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-8.2

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.
[ToreHuyanbHbIE
BO3MOKHOCTUA/IaNITUBHBIX AHTEHHBIX
peleTok. PakTophl, MPENITCTBYIOLIUE
JIOCTV)KEHUIO TIOTeHI[MaTbHbIX
XapaKTepUCTHK aJlalTUBHBIX aHTEHHBIX
pelLLeTOK MPU UX TeXHUYeCKOU
peanv3alyu.

10

Htoro

10

[ICK-8.2

5 KomrieroTepHoe Mojie/TMpoBaHue
aHTEeHHbIX pPelIeToK

O0630p crenaTu3uPOBaHHOTO
TIPOrpaMMHOTO obecrieueHust J1ist
MOZIe/TUPOBAHUS U TIPOEKTUPOBAHMUSI

[1CK-8.2
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aHTEeHHBIX peleToK. MojenrpoBaHue
aHTeHHOM pelieTKU B cpesie Matlab

Wtoro 6

Wroro 3a cemecTp 32

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneunBarIUMH (PeAbIAYIMMHA)
4 o0ecnieurBaeMbIMH (MOC/IEAYHOIUMHU) AUCHHUIITHHAMHA
Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (TpeabIAyIUMUA) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMY TIPeJCTaB-/IeHbI B Tabuile 5.3.
Tabsmura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIUTITAHAPHBIE CBSI3U

Ne pa3zenoB JaHHOW JUCLUMTIIMHBI, /151 KOTOPBIX
HeobOxoauMOo H3ydeHre 00eCreurBaroIX U

HaumeHoBanye AUCLUIIME o6ecreunBaeMbIX AUCLUATIIAH

1 2 3 4 5
[IpegecTByromue AUCLATIUHBI
1 KocMurueckue CUCTEMbI +
2 Kocmuyueckue cUCTeMbl AMCTAHI[IOHHOTO + +
30HJWPOBaHUS U PAJUOMOHUTOPHHIA
3 Kocmuueckue cuCTeMbl CBSI3U U + +
rrno6aspHOro Mo3uoHupoBanus GPS
4 MaremaTuKa + + + +
5 YcrpotictBa CBY 1 aHTeHHBI + + + +

[Tocnepyroiye AUCLUITIMHBL

1 KOHCTpYKLIMM KOCMHAYEeCKHX arraparoB +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMHUPYeMBbIX NPHU U3yYeHUH JUCHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBHE KOMIeTeHLMH, (OpMUpPYeMbIX MPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
npeicTaB/eHo B Tabnurie 5.4

Tabma 5. 4 — CoOTBeTCTBME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMHUPYEMBIX TP W3yUeHWH
VICLIUTIJTUHBI
Bunpl 3aHATHI
3]
xR
2 < 8
~ | = (e}
% & S
s = oo (="
= ) <
il = o o g
5 S g % T ®dopMbI KOHTPOJIS
= z S z 5
= v 7} 8" et
S = 5 e ®
N2 = = o
> a, &=
X o Q
© O o
5 : :
~ S
[ICK-8.2 + + + + Ornpoc Ha 3aHATUAX

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3anuu 00yyeHHs
He npegycmotpeno PYII

7. JTaGopaTopHbIA MPAKTUKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBeieHo B Tabmuiie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& Z E
3 = =
Z s 3
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT s 2 &
St 2 5
2 ' O
= S
9 cemecTp
2 AHa/v3 ¥ CMHTEe3 XapaKTepUCTUK NccnenoBanue xapakTepUCTUK aHTEHHBIX 4 [1CK-8.2
aHTEeHHBIX pelleTOK peleToK
Htoro 4
3 LludpoBbie aHTeHHbIE pelleTKH WccnenoBanne xapakTepUCTUK [ICK-8.2
1[M(POBBIX aHTEHHBIX PeLIeTOK
Nroro 6
5 KommnbrorepHoe MojeMpoBaHye MogenupoBaHue pajMOTeXHUYeCKUX 6 [ICK-8.2
aHTEHHBIX peLleTOK cuctem ¢ PAP
Ntoro 6
Nroro 3a cemecTp 16
8. IlpakTHueckue 3aHATUA
CojiepskaHre pakTHYeCcKHUX paboT nprBeieHo B Tabwuiie 8.1.
Tabsuia 8. 1 — CozepkaHue MPaKTUUECKUX paboT
g g s
= 4=
3 = 0
z s 8
Haspanwst paszenos CopeprkaHue TpaKTUYeCKUX 3aHSATUN § = = GE
=
S =
2 5 g
= ©
9 cemectp
2 AHanu3 U CUHTe3 XapaKTepUCTUK IIpoekTpoBaHWe aHTEHHBIX PeIleTOK 6 [1CK-8.2
aHTEeHHBIX pelleTOK Vitoro
3 LludpoBble aHTeHHbIE pelleTKH [TpoekTrpoBaHus LU(PPOBLIX aHTEHHBIX 6 [ICK-8.2
peleToK
Utoro 6
4 ApanTyBHBIE aHTEHHbIE PeIleTKH IIpoekTrpoBaHue aJalITUBHBIX AHTEHHBIX 6 [1CK-8.2
peleToK
Nroro 6
Ntoro 3a cemecTp 18

tabmumme 9.1.

9. CamocrosiTesibHas1 pabora
Busibl camocTosiTesTIbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

Tabmuiia 9.1 - Busibl camocTosiTennsHOM paboThl, TPY0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

Hassanus paszesnos

Buibl camocTosiTennbHOM
paboThI

TpyzmoeMKoCTb
dopmMupyeMble
KOMIIeTeHL[U!

@DopMBI KOHTPOJIA
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9 cemecTp

1 O6nactu mpumeHeHust U | [IpopaboTKa JIEKITMOHHOTO 0 [ICK-8.2 | Ormpoc Ha 3aHATHAX
K/1accuuKaLus Marepuasa
aQHTEHHBIX PeIIeTOK Vitoro 0
2 AHanus U CUHTe3 [ToaroroBka K [ICK-8.2 |Omnpoc Ha 3aHATUAX
XapaKTepUCTUK aHTeHHbBIX |TPaKTA4YeCKUM 3aHSATUSIM,
peleToK ceMHHapam
ITpopaboTKa JIeKIMOHHOTO 2
Marepuasa
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 10
3 LudpoBble aHTeHHbIE [Togroroeka K 6 [ICK-8.2 | Ornpoc Ha 3aHATHAX
peleTKu MpaKTUYe CKUM 3aHATUSM,
ceMHHapam
ITpopaboTKa JIeKIIMOHHOTO 2
Marepuasa
OdopmreHue OTUETOB T10 6
naboparopHbIM paboTam
Ntoro 14
4 ApanTvBHbIe aHTeHHble |IloAroroBka K 6 [ICK-8.2 | Ornpoc Ha 3aHATUAX
pelieTKu MpaKTAYe CKUM 3aHSATUSIM,
ceMHHapam
ITpopaboTKa JIeKIMOHHOTO 3
Marepuasa
Utoro 9
5 KomribrotepHoe [TpopaboTKa JIeKIIMOHHOTO 3 [ICK-8.2 | Onpoc Ha 3aHATHSAX
MO/Ie/IMPOBaHue Marepuasa
HTEHHBIX pellIeTOK
aHte PELIETo OdopmneHne 0TUETOB 10 6
nabopatopHbIM paboTam
Ntoro 9
Wroro 3a cemecTp 42
[ToaroroBka K 3K3ameHy / 36 OK3aMeH
3ayery
Ntoro 78

10. KypcoBas padora

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/bHbIE OLleHKH /11 3/IEMEHTOB KOHTP0JIsl
Tabnuiia 11.1 — banbHbIe OLIEHKU 71l 37IeMEeHTOB KOHTPOJIS

DJieMeHTbI yueOHO!
JiesTe/IbHOCTH

MaxkcuMaibHbIN
6amn Ha 1-yro KT ¢
Hauasia ceMecTpa

MakcuManbHBIN
Oasi 3a mepuoy,
mexzay 1KT u 2KT

MakcumanbHbIi
Oarut 3a epuop, Bcero 3a
mexay 2KT u Ha cemMecTp
KOHelL]| ceMecCTpa
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9 cemecTp
Ornpoc Ha 3aHATUSAX 20 20 30 70
WToro Mmakcumym 3a 20 20 30 70
Nepuoz,
OK3ameH 30
Hapacraroiym utorom 20 40 70 100

11.2. ITepecuet 0a/1/1I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asiioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMaJibHOM cyMMbI OansioB Ha gaty KT 5

Ot 70% 1o 89% oT MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OoT MakcuMasbHOM cyMMbI OansioB Ha fgaty KT 3
2

< 60% oT MakcuMasnbHOM cyMMbl banioB Ha gaty KT

11.3. IIepecuet cymMMbI 6a/I/I0B B TPAAMIMOHHYIO U ME)KAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/|CTaB/eH B Tabiuiie
11.3.
Tabsuiia 11. 3 — ITepecueT CyMMbI Oa/IJIOB B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBas cymma 6asinos,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0po1110)

4 (xopol1Lo) (3auTeHO) 75 -84 C (xopor10)
70 -74
p— D (yZOB1€TBOPUTEJIEHO)

3 (YZ0BNeTBOPUTE/BHO) (3aUTeHO) 60 - 64 E (HocpeacTeerHo)
2 (HeyROB/IETEODUTEILHO) (He Hwxe 60 6asioB F (HeymoBneTBOpUTEJIEHO)

3aUTEeHO)

12. YueOHo-MeTOqHUECKOE U HH(OPMALIHOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. PaguorexHHuecKre CUCTeMbl: YuebHoe mocobue / Henucor B. I1., dyako B. I1. - 2012. 334 c.
[DnekTponHsIii pecypc] - Pexxum gpoctyma: https://edu.tusur.ru/publications/1664, mara obparieHus:
30.01.2017.
2. Ycrpotictea CBY u aHTeHHbl. YacTh 2. AHTeHHBI: YueOHoe nocobue / Tommn I T. - 2012,
159 c. [DnekTpoHHbIN pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/736, mata obparieHust:
30.01.2017.

12.2. lono/siHMTe/IbHAA IUTEpaTypa
1. ¥Ycrpoiictea CBY u aHTeHHbI : YueOHUK jj1s1 By30B / [I. V. BockpeceHckwuii [u ap.] ; pen. :
[O.W. BockpeceHCKui. - 2-e u3A., mepepab. u gom. - M. : Paguorexnuka, 2006. - 375 c. (Hamuuue B
oubmoreke TYCYP - 20 3k3.)
2. PacripocTpaHeHWe paiMOBOJIH W aHTeHHO-(QHepHbIe YCTPOHCTBA: YueOHOe mocobue /
Bysnos 0. W., Toumn I. I. - 2013. 300 c. [DnexkTpoHHbIi pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/3608, mara obpaienus: 30.01.2017.
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12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHBIE YUeOHO-MeTOHUECKHE M0Co0Hs

1. PapguorexHuueckue CcUCTeMbl: MeToanyeckoe MocoOue IO TPOBEJeHUI0 TpaKTUueCKUX
3aHatM / [enuco B. II. - 2013. 33 c. [OnektpoHHbii pecypc] - Pexum pocrtyna:
https://edu.tusur.ru/publications/2852, nata obpaijenus: 30.01.2017.

2. OcCHOBBI aBTOMAaTW3MPOBAHHOIO IIPOEKTUPOBAaHWSA aHTEHHBbIX cuUcTeM. DasvpoBaHHas
aHTeHHasl pellleTka: MeTouuecKre yKaszaHUs K JlabopaTopHOi paboTe il MaruCTPaHTOB, HalpaB/IeHUs
210400.68 «PagnorexHuka», mpoduib « MUKPOBOTHOBAsI TeXHUKA W 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: 30.01.2017.

3. AmnrenHel u ycrpoiictBa CBUY: Metoguueckoe mocobue IO CaMOCTOSITeSIbHOM paboTe
crygentoB / IHocrak A. C. - 2012. 13 c. [DnekrpoHHeli pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/2268, nata obpaijenus: 30.01.2017.

4. CamocrositenbHass paboTa CTygeHTa TIpU UW3Y4YeHHUM [JUCLMIUIMH — MaTeMaTHhyecKo-
ecTeCTBeHHOHayuHOro, obmenpodeccroHasbHOTO  (TIPoeCCHOHAMBHOTO),  CHeLUaJbHOTO  LIUKJ/IOB:
YuebHo-MeToAMYeCKoe TI0cOOMe 1o camocTosiTenbHOW pabore / KomorpusoB B. A., Memxos C. B. -
2012. 9 c. [OnekrpoHHbli pecypc] - Pexxum pgoctyma: https://edu.tusur.ru/publications/1845, pgata
obpamenusi: 30.01.2017.

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA AJIfA JIUI] C OTPAHNYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbSI

YyeOHO-MeToZMUeCKHe MaTepHUasIbl Il CAMOCTOSITe/TbHOM U ayIUTOPHOUM pabOThl 00yUaroIuxcs
W3 YKC/ia WHBAJM/IOB TPEAOCTaB/sIOTCA B OopMax, aaiTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPUSATHS UH(OPMaI[1H.

JIist id1y ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/IeKTPOHHOTO IOKYMEHTa;

- B revaTHou (opMe yBe/lMYeHHbIM IPUGTOM.

JI/Is1 TUL ¢ HapylIeHUsIMHU CTyXa:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOU (hopme.

JI/is1 /i1 ¢ HapyLIeHUsIMHM OTNIOPHO-BUraTe/IbHOI0 aniapara:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B IleyaTHOU (hopme.

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMBI U TPpedyeMoe
NMporpaMMHoe obecrieueHue

1. 1. HayuHo-ob6pa3oBarenbHbii ioptan TYCYPa - http://edu.tusur.ru/

2. 2. bubmoreka TYCYPa - http://lib.tusur.ru/

13. MaTepuaibHO-TeXHHYECKOe o0ecrneyeHUue AUCIUILTHHBI
13.1. O61mue TpedoBaHUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCreueHUI0 JUCIHUITUHBI

13.1.1. MaTepuabHO-TEXHUUYECKOE 00ecrieyeHUe /ISl IEKIMOHHBIX 3aHATHH
[nst ipoBeleHysI 3aHSATUM JIEKIJMOHHOTO THUIIA, PYIIOBBIX U WUHAWBUAYAJbHBIX KOHCY/IbTALUM,
TEKYII[er0 KOHTPOJISI U TIPOMEXKYTOUHOUN aTTeCTallud MUCTIONb3yeTcss yueOHast ayiUuTopusi, C KOJIMYeCTBOM
T0Ca/IOUHBLIX MecT He MeHee 20, o6opyzoBaHHast 1OCKOM, TIPOEKTOPOM U CTaH/AapTHOHN yuebHOM Meberbio.
VimMeroTcst HarvisiZiHbIe IOCOOUS B BU/Ie TIpe3eHTal[|H 10 JIEKI[MOHHBIM pa3/iesiaM JUCIUTITHBI.

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

st mpoBefieHUs] TIPAKTUYECKUX (CEMMHApPCKUX) 3aHSATUH WCIOJBb3yeTcs yueOHasi ayAuTopus,
pacniosioxkeHHast 110 agpecy 634034, Tomckas obsacts, T. Tomck, Bepimnuna ynuna, a. 47, 4 3Tax, aya.
423 a,6. CocraB obGopymoBaHust: YueOHass mebenb (Cton pabouuii, 1per BuilHgS 35 IUT. Pa3mepsr:
1360x600x750; Ctyn oducHbii 30 60x60, metanmuyeckuid 1BeT uepHbid. 40 mr; [kad ans Gymar
3aKpbIThIM 1[BeT BUlLHA. 1 mT. Pasmepsl: 690x350x1957); Hocka MarHutHo-mapkepHasi (BRAUBERG
(BPAYBEPT'), 100x150/300 cm™m, 3-3nemeHTHas1, besasi) -1mt.; mpoektop (NEC "M361X") - 1 ., 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
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(Intel «Core i3-4330») - 16 wT. c BeixogoMm B MHTepHeT, 1O - Windows 8, MS Office 97-2003, MathCad
15.0, MatLAB 11a, Qt Creator 5.7.1

13.1.3. MaTepHna/ibHO-TEXHHYECKOe o0ecrieueHue /ijis 1abopaTopHbIX padoT

st ipoBefieHys 1ab0OPATOPHBIX 3aHATHIN WCTIONB3yeTcsl yueOHast ayiuTOpUsi, PacrioyioyKeHHast 10
azpecy 634034, Tomckass obsacth, . Tomck, Bepumauna yiuna, 1. 47, 4 stax, ayg. 423 a,6. Coctas
obopynoBanusi: YuebHast mebenb (Cton pabounii, 1jBet BumiHs 35 mrt. Pasmepsi: 1360x600x750; Ctyn
otuchsni N30 60x60, meTanmueckuii 1iBet yepHbiid. 40 1rT; [lIkad A5 Gymar 3aKpbIThIi LBET BUIIHS. 1
wT. Pasmepsi: 690x350x1957); docka maruutHo-mapkepHasi (BRAUBERG (BPAYBEPT'), 100x150/300
cM, 3-neMeHTHasi, benast) -1mr.; nmpoekrop (NEC "M361X") - 1 wrT., 3kpan (LMC-100103 3kpaH c
snektponpuBogoM Master Control 203x203 cm Matte White FiberGlass, uepHas kaiima 1o nepumeTpy) -
1 wrt., TeneBusop (LED 50" (127 cm) Toshiba 50L.4353 ) - 1 wt., komnbetoTeps! (Intel «Core i3-4330» ) -
16 wrt. 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 o0ecreueHHe /I CAaMOCTOATE/ILHOW PadoThI

Iyt camocTosATe/IbHOM PabOThI UCIONB3yeTCs yueOHasi ayIUTOPHs, PACIIOJOXKEHHAs! TI0 aZipecy
634034, Tomckass obGmacth, . Tomck, Bepmmnuba ymuma, 1. 47, 4 3tax, aya. 423 a,6. Cocras
obopygoBanusi: Yue6Hast mebesib (Cton pabounid, et BumiHsA 35 mT. Pasmepsr: 1360x600x750; Ctyn
oduchbiit 130 60x60, MeTanmueckuii 1iBeT uepHbId. 40 1T; [1Ikad a1 Gymar 3akpbIThIi I[BET BUIIHS. 1
wT. Pasmepsl: 690x350x1957); Jocka maruutHO-MapkepHas (BRAUBERG (BPAYBEPT'), 100x150/300
cM, 3-anmemeHTHas, Oemast) -1mT.; mpoektop (NEC "M361X") - 1 mit., 3kpan (LMC-100103 3kpaH ¢
anektporpuBogoM Master Control 203x203 cm Matte White FiberGlass, uepHasi kaiima 1o mepumeTpy) -
1 wr., TeneBuszop (LED 50" (127 cm) Toshiba 50014353 ) - 1 ., komnbtoTepsl (Intel «Core i3-4330» ) -
16 wt. ¢ BbixogoM B MHTepHeT, [10 - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1

13.2. Marepua/IbHO-TeXHUUYECKOe o0ecreueHue JUCIUTUTHHBI JJIsi JIHI C OTPAaHHYeHHBIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

OcBoenue qucHUTIIMHBI ujaMu ¢ OB3 oCyliecTBsIeTCS C UCIMOMB30BaHUEM CPeJCTB 00ydeHust
00I11ero U CreluaabHOTO Ha3HAUEHMS.

[lpu oOyyeHUM CTyI€HTOB C HapyILIeHHsIMHM CJIyXa TIPeAyCMOTPEHO WCIOoIb30BaHUe
3BYKOYCW/IMBAIOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEACTB W [JPYrMX TeXHUUEeCKHUX CpeZCTB
nipreMa/mepesiaun yueOHON MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HapyIIeHUsIMU CJTyXa,
MOOW/ILHOW CHCTeMbI OOyYeHUsl [jiss CTYJEHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOM
cucTeMbl. YueOHasi ayJUTOpPHs, B KOTOPOM 00yuyaroTCsi CTyleHThbl C HapyllleHWeM cjiyxXa, o0opymoBaHa
KOMIMBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, SJIeKTPOHHOW [OCKOW, MY/JIbTUMEIUNHOMN
CUCTEMOH.

[Mpu oOyueHMM CTY[€EHTOB C HAPYLIIEHHWAMH 3PEHHUSIMH TIPEeyCMOTPEHO WCII0/Ib30BaHUE B
JIeKIIMOHHBIX 1 yueOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/la/eHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha JI0OCKe WU CJlaliJia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTMUnTe el J/1s1 y/la/leHHOTO TTPOCMOTpa.

[Tpu oOyyeHHH CTY[EHTOB C HApyILIeHUSIMH OMOPHO-/BUraTe/IbHOrO amnmapara HCTOoIb3yHTCs
aslbTepHAaTHUBHBIE YCTPOMCTBa BBOJa MH(MOpMAI[MU U Apyrve TeXHUUYecKrhe CpeJCTBa MpueMa/riepesjaun
yueOHOM MH(bOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapyLIeHWSMUA OTOPHO-ABUraTebHOTO
amrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBATJTHOCTBIO.

14. ®oHA OLEHOYHBIX CPe/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLEHOYHBIX CPEACTB M METOANYECKHE PeKOMeH/Jal[uH
@OH/|, OLIEHOUHBIX CPEeACTB U THUIIOBbIe KOHTDOJIbHBbIE 3a/laHUs, WCIOJb3yeMble [Ji OLIeHKU
c(hOpMMPOBAaHHOCTA M OCBOEHHs 3aKpervIeHHbIX 3a AUCIMIUVIMHOW KOMITeTeHLIUM TIpU TIpOBe/leHUU
TeKyIIlel, TTPOMe>KyTOUHOM aTTeCTal[iu 10 AUCLIMIIMHEe TIPUBe/IeH B TIPUIOKEeHUH K paboyeil iporpaMme.

14.2 TpeboBaHus K (pOHAY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHUYeHHBIMH BO3MO)KHOCTAMH
3/0POBbA
[nst CTy#eHTOB C WHBaJWJHOCTBIO MPeAyCMOTPEHBI [OIMOJHUTEbHbIE OLIeHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.
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Tabnuna 14 — Jlono/iHUTEeTbHBIE CPE/ICTBA OL[eHUBAHUSA

Kareropum ctyzseHToB

Buibl 10MO/THUTE/TBHBIX OIJEHOUHBIX
CpeACcTB

AJIA CTYA€HTOB C UHBA/INJHOCTBIO

®dopMbI KOHTPOJISI U OLIEHKH
pe3ynbTaTtoB 00yUeHust

C HapylieHUAMU
clyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboThI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl1ieCTBEHHO TMCbMEHHas!
TIpOBepKa

C HapylieHusIMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TePMHUHAM

[TpenMy11jeCTBEHHO YCTHAas! TPOBepKa
(MHOVBUYaTbHO)

C Hapy1lieHUsAMU
OIOpPHO-
JIBATaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOMPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHUUeHHUSIMU TI0
o01TIeMe TUI[UHCKAM
MOKa3aHUsIM

TecTbl, MMCbMEHHbBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTDOJIbHBIE PA0OThI, YCTHBIE OTBETHI

[TpermMy11iecTBeHHO poBepKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolierocsi Ha MOMEHT ITPOBEPKU

14.3 MeToguuecke peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPAaHUYeHHBIMH
BO3MO)XHOCTSIMH 3/{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcst AOCTynHas ¢opma TIpeoCTaB/ieHusl 3aaHui
OLIEHOUHBIX CPe/ICTB, 8 UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;
B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/jaHus! BCIYX;
Ipe/loCTaB/IeHHe 3a/laHusl C UCIIOIb30BaHKeM CypZoIepeBoza.

CTyzeHTaM C MHBa/MJHOCTBHIO YBe/IWYMBAeTCs BpeMsi Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCKL. [/1s1 TakKuX CTy[AeHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaBieHus OTBETOB Ha

3a/laHHs, a MMEHHO:

MMMCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITBIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
Tipe/iCTaB/ieHre OTBETOB YCTHO.

[Tpoljeaypa oljeHMBaHUSI pe3y/bTaTOB 00yueHUs WHBAJWJOB M0 AUCLUIUIMHE TIpeaycMaTpuBaeT
nipefjocTaByieHre nHGopMalu B hopMax, aZlalTHPOBAHHBIX K OTPaHUYEeHUSIM UX 3[J0POBbsI U BOCTIPUSITHUS

MH(pOpMaLu:

Jiisi u1y ¢ HapyLIeHUusIMM 3peHus:

B (hopMe 3/1IeKTPOHHOI'0 JOKYMEHTa;
B [1eyaTHOW (hopMe yBe/IMYeHHbIM IIPU(PTOM.

Jnis 1 ¢ HapylIeHUusIMM cJTyXa:

B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;
B IeyaTHOU (popme.

Jis M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:

B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;
B MeyaTHOU (popme.

[Tpu HeoOXOAMMOCTH /17151 0OYUArOIUXCSI C UHBAIMHOCTBIO TPOIe/lypa OIleHWBaHUs Pe3y/ibTaToB
00yueHUs1 MOXKEeT MPOBOJJUTHCSI 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 KOCMHUYeCKHUX KOMILJIEKCOB

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
HanpaeneHHocTs (Tipoduib): Pafio3/1eKTPOHHBIE CHCTeMbl KOCMHYeCKHX KOMILIEKCOB

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pajuoTrexHuueCKHX CHCTEM

Kypc: 5

Cemectp: 9

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— gpoueHT Kad. PTC AnukuH A. C.

JK3aMeH: 9 cemecTp

Tomck 2017

CornacoBaHa Ha noprane Ne 12340 13



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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

[1CK-8.2 |criocobHOCTRIO pa3pabaThiBaTh CTPYKTYPHBIE U | JJOJDKeH 3HATh - PHUHIUIIBI
(yHKIMOHATbHbIE CXeMbl Pa/IN03/IEKTPOHHBIX | (PYHKI[MOHUPOBAHUS U XapaKTePUCTHUKU
CUCTEM KOCMUYEeCKUX KOMILJIEKCOB aHTeHHBIX PelIETOK; - TpeboBaHUs,
Tipe/IbsiB/isieMble K aHTEeHHBIM 3/ieMeHTaM
peLéTOK KOCMUYeCKHUX arraparos; -
0COOEHHOCTH MTOCTPOEHHUS
(byHKLMOHUPOBaHUsI OOPTOBBIX aHTEHH
KOCMMUEeCKOTO arrapara; - 3aBUCMMOCTH
XapaKTepPUCTHK aHTEHHbBIX PEIIETOK OT
3aKOHOB aMIUIUTYAHOTO U (pa30BOTO
pacrnpeesieHus1 MOMs U3ny4Jaresnei, a
TakKe OT KOJIMUeCTBa aHTeHHBIX
3/IEMEHTOB.;

[oikeH yMeTh - OCYILLeCTB/IATh
000CHOBaHHBIM BEIOOP AaHTEHHBIX
3/IEMEHTOB PellIéTKU KOCMUYeCKOIO
anrapara; - COCTaB/ATb CTPYKTYPHYIO U
(bYHKIMOHABHYIO0 CXeMbl AHTeHHOU
CUCTeMbI KOCMHUYECKOT0 afrapara C
YUETOM TeXHUUeCKUX TPeOOBaHMIA; -
aHa/IM3UPOBATh Pean3yemMoCThb
TeXHUUeCKUX TpeOOBaHUH,
NpeJbsIB/SIEMbIX K @HTEHHBIM pellIéTKaM
KOCMMUEeCKOTO arrapara; - OLjleHUBaThb
(dakTophbl, BAUSIIOLIME HAa XapaKTePUCTUKU
AaHTEeHHBIX PellfTOK KOCMUYeCKUX
anrapaToB.;

[okeH BnazieTsb - CrieiiaJabHON
TEePMHHOJIOTHEH; - HaBbIKAMU CUCTEMHOT'O
TIPOEKTHPOBAHUSL aHTEHHBIX PEIIETOK
KOCMMUEeCKOTO arrapara; - HaBblkaMu
BbIOOpA M OTIpe/ie/ieHnsT TEXHUYe CKHX
TpeOOBaHUWM K 37IeMeHTaM aHTeHHOU
pelIéTKA KOCMUUeCKOro arrapara.;

OO1e XapakTepPUCTUKH TOKa3aTeneld ¥ KPUTEPUEB OL€EHWBAHUS KOMITETEHIIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

ITokasarenu u
3HaThb YMmeTb Bnagets
KpPUTEPUH
OTtmyHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObaaeT fuarna3oHOM KouTponupyet paborty,
yPOBeHb) Y TeopeTHue CKUMH MPaKTUUeCKUX YMEHUM, | IPOBOZAMUT OLIEHKY,
3HAHUSIMH B TIpe/ieiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
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r3yuaemoi 06/1acTu C TBOPUYECKHUX peIIeHUH, paboThI
TIOHUMaHWeM TPaHUI] abcTparupoBaHus
TTPUMEHUMO CTH ripobsiemMm
Xoporio (6a30Bblii | 3HaeT (akTel, MpUHIMILI, | O6/azaeT AUaria30HOM Bepet oTBeTCTBEHHOCTH 3a
YPOBEHb) TMpoIiecchl, obiye MIPaKTUYeCKUX YMeHUH, 3aBeplleHMe 3a/ay B
TIOHSITHS B TIpeJiesiax TpeOyeMbIX /ISl pellieHrsT | UCC/IeI0BaHuUH,
M3yJaeMoi 06/1acTi orpe/ie/iIeHHBIX MMPo0/ieM B | TIPUCIIOCAab/IMBaeT CBOe
obsacTu rcce0BaHUs TIoBe/IeHNe K
oOcTosITeNIbCTBaM B
perieHUH TIpo6sieM
YnoenerBoputenbH | Ob6mazaet 6a30BbIMU O6mnagaeT OCHOBHBIMHU PabGotaeT npu npsimom
0 (TIoporoBbIi 00IMMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaO/TFOIeHUU
YPOBEHb) TSI BBITIOJTHEHMS TTPOCTBIX
3ajay4
2 Peanu3anusi KOMIeTeHI[UH
2.1 Kommnerennusa ITCK-8.2
[ICK-8.2: cnocobHOCTRIO  pa3pabareiBaTh  CTPYKTypHble W (DYHKL[MOHA/IBHBIE  CXEMBI

Pa/in03/1IeKTPOHHBIX CUCTEM KOCMUYECKHX KOMIL/IEKCOB.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
KOMITeTEHL|MM, TIPUMeEHsieMble /Ui 3TOr0 BUJbl 3aHSITUA U HCIIOJb3yeMble CpPeACTBa OL€HWUBAHMS
npe/icTaB/ieHbl B Taburie 3.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBaHUS

Tabmuia 3 — Orarbl

Tipe/ibsiB/isieMble K
AHTEHHBIM 3J/IeMeHTaM
PeLIETOK KOCMUUeCKUX
arnraparoB; 0COOeHHOCTH
MOCTPOEHHsI
(YHKIIMOHHUPOBaHUS
OOpTOBBIX aHTEHH
KOCMUYECKOTO arrapara;
3aBUCUMOCTH
XapaKTePUCTHUK aHTEHHBIX
PELIETOK OT 3aKOHOB
aMIUTUTYAHOTO U (Pa30BOro
pacripeiesieHusI 10Jist
u3jiyyaresiey, a Takxe OT
KOJTMYeCTBa aHTeHHBIX
3JIEMEHTOB.

CTPYKTYPHYIO U
(bYyHKLMOHATbHYIO CXeMbI
AHTEeHHOW CUCTeMbl
KOCMHUECKOI'0 arnrapara c
Y4ETOM TeXHHUUeCKUX
TpebOBaHMiA;
aHa/IM3UpOBaTh
peanu3yeMoCThb
TeXHUYeCKUX TpeboBaHNUH,
Npe/ibsBIIsieMbIX K
AQHTEHHBIM pelléTKaM
KOCMHYECKOI0 arrapara;
OLleHUBAaTh (PaKTOPHI,
B/IUAIOLLIE Ha
XapaKTepUCTUKU
AQHTEHHBIX PeIIéTOK
KOCMHYeCKUX araparoB.

CocraB 3HaThb YmeTb Bnagetb
CopepxkaHue [IpyHLUIIBI OcyuecTBiaTh CrneLanibHOM
3TaroB (YHKLIMOHMPOBaHUS U 000CHOBaHHBII BbIOOD TEePMHHOJIOTHEH, a TaKXKe
XapaKTepUCTUKH AQHTEeHHbIX 3/IEMEHTOB HaBbIKaMU CUCTEMHOIO
aHTEHHBIX PeIéTOoK, peLéTKY KOCMUYEeCKOro | [IpOeKTUPOBAHUS
TpeboBaHUs, arirapara U COCTaBJIsITh AQHTeHHbIX PeIéTOK

KOCMMUECKOTO arapara;
HaBbIKaMU BbIOOpaA U
orpe/ieNieHust
TeXHUYeCKUX TpeOOBaHUN
K 3/IeMeHTaM aHTeHHOU
PeLIéTKY KOCMUAUeCKOro
arirapara.

Bunpl 3aHATHI

* IIpakTrueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocTrosTe/bHas

* [IpakTuueckue
3aHATHS;

* JlabGopartopHble
3aHATHS;

* Jlekuuuy;

* CamocTrosTe/bHas

 JlaboparopHbie
3aHSATHS;

* (CamocTosTenbHas
paborta;

CornacoeaHa Ha noptane N2 12340

15



pabora;
* IloaroroBka u ciaua
JK3aMeHa / 3ayeTa;

pabora;
* TloaroroBka u caua
JK3aMeHa / 3aueTa;

Vcnonb3yemsle * Ormpoc Ha 3aHATUSX; * Omnpoc Ha 3aHATUX; * OK3aMeH;
CpefcTBa * DK3aMeH; * OK3aMeH;
OLIeHUBaHUs

dopMyIMpOBKa MoOKa3aTesell U KpUTepHeB OL|eHMBAaHUS [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabmuie 4.
Tabnuiia 4 — IToka3aTeu U KpUTEPUU OLleHUBAHUSI KOMIIETeHIIMH Ha 3Tarnax

CocraB 3HaTh Y™meTb Bnanets
OminuHo * 3HaeT B ITOJTHOM » CpobogHO * CpobojgHO BlazieeT

(BBICOKMI YPOBEHb)

00BbEMe XapaKTepUCTUKH
aHTEHHBIX PeLIETOK,
TpeboBaHwus,
npe/ibsiB/IsieMble K
aHTEeHHBIM 3J/IeMeHTaM
peLIETOK KOCMUYeCKUX
armaparoB; 0COOeHHOCTH
TIOCTPOEHHsI
(YHKLMOHHUPOBaHUS
OOpTOBBIX aHTEHH
KOCMHYeCKOT0 arrapara;
3aBUCUMOCTH
XapaKTepUCTUK
aHTEHHBIX pPeLIETOK OT
3aKOHOB aMITIUTYAHOTO U
(hazoBoro pacnpezeneHus
T0JIs U3/1yyvaTesiei, a
TaK)Ke OT KOJIMYeCTBa
aQHTEHHBIX 27IeMeHTOB C
1[eJIbI0 Pa3paboTKu
CTPYKTYPHBIX U
(YHKIMOHAIBHBIX CXeM
aHTEeHHBIX Pel&TOK
PaZro371eKTPOHHBIX
CHCTeM KOCMHUUeCKHX
KOMI/IEKCOB.;

OCYILL[eCTBJISIeT
000CHOBaHHBIN BLIOOD
aHTEeHHBIX 37IeMEHTOB
peLIETKY KOCMUYeCKOro
anrapara ¥ COCTaB/sieT
CTPYKTYPHYIO U
(YHKLIMOHATBbHYIO CXeMBI
aHTEHHO! CUCTeMbl
KOCMMUEeCKOTO arrapara
C YY6TOM TeXHUYeCKHUX
TpeboBaHuU;
aHa/u3upyer
peaii3yemMoCTb

TeXHUYe CKUX
TpeboBaHUH,
NIpeJbsB/IsIeMbIX K
aHTEeHHBIM pelIéTKam
KOCMMUECKOTO arrapara;
oLleHMBaeT (aKkTOpkI,
B/IUAIOLINE Ha
XapaKTepUCTHUKU
@HTEHHBIX PelIETOK
KOCMMUECKUX
anraparos.;

crieliuaIbHOMN
TePMUHOJIOTHUEN, U
HaBbIKaMU CUCTEMHOTO
NIPOeKTUPOBAHKUSA
OOpTOBBIX aHTEHHBIX
PeLIETOK KOCMUUeCKOro
arrapara, a Takxe
orpefiesieHuUst
TeXHUYECKHUX
TpebOBaHUI K 37IeMeHTaM
CTPYKTYPHOU CXeMBI
aHTeHHOM PeLLETKU
KOCMMYEeCKOTO arrapara
COIVIACHO COCTaBy
PaZi03/1eKTPOHHBIX
CUCTeMbl KOCMHUYeCKOr0
KOMIL/IEKCa. ;

Xopotiio (6a30BbIii
YPOBEHb)

* 3HaeT 4YaCTUYHO
XapaKTepPUCTHUKU
aHTEeHHBIX PeIIETOK,
TpeboBaHus,
TIpeIbsiB/IsieMble K
aHTeHHbIM 3/IeMeHTam
peléToK KOCMHUYeCKUX
anmnapaToB; HEKOTOpbIe
0COOEHHOCTH
MOCTPOEeHUSs
(yHKIIMOHHMPOBaHUS
OOPTOBBIX aHTEHH
KOCMHWYECKOT0 arrapara;
OCHOBHbI€ 3aBUCUMOCTHU
XapaKTepPUCTUK

* OcyuecTBasieT
000CHOBaHHBIN BEIOOP
aHTEHHBIX 37IeMeHTOB
PeLIéTKHA KOCMHUYeCKOro
arriapara M COCTaBJIsieT
COCTaBJISIeT C
He3HauuTeTbHbBIMU
OIIMOKaMH CTPYKTYPHYO
Y QYHKIMOHA/IbHYIO
CXeMbl aHTEHHOM
CUCTeMbl KOCMUU€eCKOT0
arrapara ¢ y4éToM
TeXHUUe CKUX
TpeboBaHU;
aHa/M3upyeT

* BrageeT 0CHOBHOM
crieLiaabHOMN
TePMUHOJIOTHEN U
HaBbIKaMU CUCTEMHOTO
TPOEKTUPOBAHUS
aHTeHHBIX PelIéToK
KOCMHUEeCKOTO arirapara,
a TaK>xe OmpeziesieHust
TeXHAUYECKUX
TpebOBaHUM K 3/1IeMeHTaM
CTPYKTYPHOU CXeMBI
aQHTeHHOM pelléTKU
KOCMMUEeCKOTO arirapara
COIJIaCHO COCTaBy
Pa/ii03/1IeKTPOHHBIX
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aHTEeHHbIX PelléTOK OT
3aKOHOB aMITIUTYHOTO U
(a3oBoro pacrnpesieneHust
T0Jis U3/1yyvaTesien, a
TakK)Ke OT KOJIMuecTBa
aQHTEeHHBIX 37IEMEHTOB C
1[e/TbI0 pa3paboTKH
CTPYKTYPHBIX U
(yHKIIMOHABHBIX CXeM
aHTEeHHBIX PeIIeTOK
Pa/i03/1eKTPOHHBIX
CUCTeM KOCMHUYEeCKUX
KOMIL/IEKCOB.;

peanr3yemMoCTb
TeXHUYE CKUX
TpeboBaHUH,
TIpebsSIB/ISIEMbIX K
aHTeHHbIM peLIéTKaM
KOCMHYeCKOTo arrapara;
oLieHUBaeT (haKTophl,
BIUSIIOIINE Ha
XapaKTepPUCTHUKU
aHTEeHHBIX PeIIeTOK
KOCMMUeCKUX
arnrnaparos.;

CHUCTeMbI KOCMHNYeCKOI'O
KOMILI/IEKCd, HO YdCTHUYHO
HY>X[d€TCA B TOMOILIN
TMperogaBaTesis. ;

YnoBneTBopUTebH
o (TIoporoBbii
YPOBEHD)

* Umeet npezcraBneHue
0 XapaKTepUCTUKaX
@HTEeHHBIX PeLIfTOK,
TpeboBaHUSAX,
TIpeIbSIB/ISIEMBIX K
aHTEeHHBIM 3/IeMeHTaM
PeLLETOK KOCMUYeCKUX
arrapaToB;X0Thl ObI 06
O/THOM 0COOEHHOCTH
TIOCTPOEHUsI
(YHKLIMOHUPOBaHUS
OOPTOBBIX aHTEHH
KOCMHYeCKOro anriapara
C 1IeJTbI0 Pa3paboTKH
CTPYKTYPHBIX U
(yHKLMOHATBHBIX CXeM
@HTEeHHBIX PeLIéTOK
Pa/IM037IeKTPOHHBIX
CUCTeM KOCMHUeCKHX
KOMTII/IEKCOB.;

* 3aTpyAHseTCs B
000CHOBaHMH BbIOOPA
aHTEHHBIX 3/IeMEHTOB
PeLIéTKHA KOCMUYeCKOro
anrapara, UCIbITbIBaeT
TPYZHOCTU U

Y[, 0BIETBOPUTE/TBHO
COCTaBJIsIeT
CTPYKTYPHYIO U
(YHKLIMOHATbHYIO CXeMBI
aHTEeHHOM CUCTEMBbI
KOCMMUEeCKOTO arrapara
C YY6TOM TeXHUYeCKHUX
TpeboBaHMI1 K COCTaBYy
PaZi0371eKTPOHHBIX
CUCTEM KOCMHUYECKOTO
KOMIT/IeKCa, aHa/Iu3upyeT
peanr3yeMoCTb
HEKOTOPbIX TEXHUUECKUX
TpeboBaHUH,
TIpebsIB/ISIEMbIX K
aHTeHHaM KOCMHYeCKOro
amrapara U OL|eHHBaeT
HEeKOTopbIe (DaKTOPBkI,
B/IUSIIOLLIVIE HA
XapaKTepPUCTUKU aHTeHH
KOCMHYECKUX
anraparos.;

* Buaseer HeKOTOPbIMU
crieljiaibHbIMU
TePMUHAMHU U HaBbIKOM
CUCTEMHOTO
MIPOeKTUPOBAHKS
OOPTOBBIX AHTEHHBIX
PeLIETOK KOCMUYeCKOI0
anrapara, a Takxe
oripe/ie/ieHuUst
TeXHUYECKUX
TpebOBaHUH K 371eMeHTaM
CTPYKTYDPHOU CXeMbl
aHTEHHOM PeLIéTKU
KOCMMUEeCKOTO arrapara
COIVIACHO COCTaBy
PaZii03/1eKTPOHHBIX
CUCTeMbl KOCMHUYeCKOT0
KOMIL/IeKCa, HO
MpaKTUYeCKU BCerja U B
3HAUUTeTbHOW CTeleHU
HY)K/IaeTCsl B IOMOLLA
TiperofaBaresis.;

AeATe/IbHOCTHU, XdPdKTePU3YIOIUX STallbl

3 TunoBble KOHTPO/IbHbIE 3a/{aHUA
st peanmu3anuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUIIOBbIe KOHTPOJIBHBIE
3aflaHUsI WK WHbIe MaTepHasbl, HeoOXoAUMble /IS OLeHKW 3HaHWH, YMeHWH, HaBbIKOB W (W/IM) OIIbITa

06paaoBaTeJleoﬁ MporpamMmmel, B CjieAyrouiemM CcOCTaBe.

cucremMax.

3.1 Tembl OIPOCOB Ha 3aHATUAX

— AHTeHHble peleTKu [Jjisi COBPEMEHHBIX paJMOJOKALMOHHBIX CUCTeM. THWIbI aHTeHHbIX
peIleToK U uX Knaccudukanus. da3vpoBaHHbIe aHTEHHbIE PEIIeTKU. AHTEHHbIE PelIeTKH C 00paboTKOM
curHasia. LludpoBbie aHTeHHBIe pemieTKd. OCOOEHHOCTH KOHCTPYKI[MM TIACCUBHBIX W aKTHUBHBIX
aHTEeHHBIX pellleTOK. AKTHUBHBIe Tiepe/atoiiue (a3upoBaHHbIE aHTEHHbIE PEIIeTKH B Pa/[M0IOKAIIMOHHBIX
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— OcHOBHBIe TITapaMeTPhl U XapaKTepUCTUKU aHTeHHBIX peleTokK. KoadduiieHT HaripaBieHHOTO
JeNCTBUSI aHTeHHBIX pellleToK. Ompe/iesieHre TeOMeTPUUYeCKHUX XapaKTepUCTHK (Da3upoBaHHBIX aHTEHHBIX
peiieTok. Ilonmoca mipomyckaHusi (a3sMpOBAHHBIX aHTEHHBIX pelleTok. MaTreMaTUuecKue MOZeu
(ba3upoBaHHBIX aHTEHHBIX peIIeTOK, ee 3/eMeHTOB W y370B. CHHTe3 Juarpammbl HarpaBIeHHOCTH
(ha3upoBaHHOM aHTEHHOM pelleTKU.

— [udposoe hopmMrpoBaHue AuarpaMmbl HarlpaB/leHHOCTH B (pa3upoBaHHOM aHTEeHHOM pellieTKe.
Anroputmel  1¢poBoro (GopMHUpPOBaHMS AWarpamMMbl HampaBlIeHHOCTH. BapuaHTBI TIOCTPOEHUs
1udpoBoro aAuarpammoobpa3zoBanus. OcoOEHHOCTH KOHCTPYKLIMM TIACCUBHBIX M aKTHUBHBIX ITM(POBBIX
aHTEeHHBIX PeIIeTOK.

— TloHATHe afanTUBHOW aHTeHHOW pellleTKU. ONTHMaIbHBIM BeCOBOM BeKTOpP. MeTo/bl OlleHKH
BeCOBOTO BeKTopa. [IpsiMble MeTO/IbI OLIEHKU BeCOBOTO BeKTopa. VTepallioHHbIN MeTO/, OLIeHKU BeCOBOTO
BekTopa. [loTeHIMabHbIe BOSMOKHOCTH aflaMTUBHBIX aHTEHHBIX pelieToK. MaKTopkl, MpersTCTBYIOLIHe
JOCTKEHUIO TIOTEeHLMAMbHBIX XapaKTepUCTUK aJalTUBHBIX aHTEHHBIX PEIIeTOK TPU UX TeXHUUYeCKOou
peas3alum.

— OO0630p cHenManM3UpPOBAHHOTO TIPOTPAMMHOTO  O0eCriedyeHusi /il  MOJE/NUPOBaHUA U
TIPOEKTHUPOBAHUS aHTEHHBIX pellleTOK. MozielMpoBaHre aHTeHHOM pellleTKU B cpefie Matlab

3.2 DK3aMeHaI[UOHHbIe BOMPOCHI

— Kraccudwukauys ¢pa3rpoBaHHBIX aHTEHHBIX PEIIeTOK 0 00/1aCTH MPUMeHeHHsI B COBPEMEeHHBIX
Pa/IMoJIOKal[MOHHBIX crcTemax. 2. Knaccudukarys ¢a3sMpoBaHHbIX aHTEHHBIX PELLETOK B COOTBETCTBUU C
MX TeXHUYeCKMMH XapakrepucTukamu. 3. OcobeHHOCTH nprMeHeHus Pa3rpOBaHHBIX aHTEHHBIX PEIIeTOK
B aKTHMBHBIX U MAaCCUBHBIX Pa/IMOJIOKALIMOHHBIX crcTeMax. 4. OCHOBHbIe MapameTpbl U XapaKTepUCTUKU
(hasvpoBaHHBIX aHTEHHBIX pellleToK. 5. Maremaruueckas Mozie/lb (pa3spOBaHHBIX aHTEHHBIX PeLIeTOK, ee
3/IeMEHTOB M y3/10B. 6. XapakTepUCTWKM HarpaBieHHOCTH (Da3sMpoBaHHOW AaHTEHHOM pelleTKu. 7.
KosddurmeHT HanpaBieHHOTO [1eMCTBUS U KOS(QQULIMEHT yCcreHUs1 (pasupoBaHHOW aHTEHHOM pelleTKH.
8. CBsi3b XapaKTepUCTHK HarpaBleHHOCTH (a3MpOBaHHOM AHTEHHOM peIIeTKH C I1aroM peLIeTKUu U
CBOMCTBAMU HamnpaB/eHHOCTU OTJeNbHbIX HW3ayuarened. 9. CuHTe3 JAuarpaMMbl HarnpaBlIeHHOCTU
(ha3vpoBaHHO!N aHTEHHOM peIleTKW 0 3aJaHHbIM XapaKTepUCTWKAaM HarpaB/leHHOCTH, Ko3¢¢uieHTa
ycunennss YW T.0. 10. Metoabl (QopMHpOBaHMS [JuarpaMM HarpaB/leHHOCTH B MHOTOJYYeBbIX
(ha3vpoBaHHbIX aHTeHHbIX pelleTkax. 11. CTpykTypHasi cxeMa LU(POBbIX (Da3sMpOBaHHBIX AHTEHHBIX
pemterok. 12. MeToabl W anroputMbl LK¢$poBoro (HOpMHUPOBaHUS JWarpamMMmbl HarpaBAeHHOCTU
(ha3vpoBaHHBIX aHTeHHBIX pelieToK. 13. OcoOeHHOCTH MOCTPOeHUs LIUPPOBBIX aHTEHHBIX PEeIIeTOK JJIst
aKTMBHBIX M TIACCHBHBIX pPaJIMO/IOKAL[MOHHBIX cucTeM. 14. Metoabsl (GOpMHpOBaHUS a/alTUBHOM
JMarpaMmbl HafpaBlIeHHOCTM B LW(QPOBBIX (Da3MpOBaHHBIX aHTEHHBIX pelleTkax. 15. MeTogpl
TOZlaB/IeHNUsI TIOMeX, TpPUMEHsieMbIX B paJUOJIOKAllMOHHBIX CHUCTeMax C LU(GPOBbIMA aHTEHHBIMU
pemieTkaMd. 16. ABTOKOMITEHCAlL[MOHHBIM METOZ, TMOJaB/eHUs] AaKTUBHBIX LIYMOBBIX IIOMeX B
paJMONOKalMOHHbIX CUCTeMax C LM(POBBIMU aHTeHHbIMU penleTkamu. 17. LludpoBble MeTOAbI
(hopMrpoOBaHUsl JuarpaMM HarpaB/ieHHOCTH B MHOTO/ydeBbIX (pa3MpOBaHHBIX aHTEHHbIX perleTKax. 18.
[TpoekTrpoBaHue (ha3vpOBaHHBIX AHTEHHBIX PELIeTOK C MOMOILBIO0 MPUKIaJHbIX CreLdaqlu3upOBaHHbIX
nporpaMM (Ha nipumepe mnporpamMmbl Fazar 4.1). 19. IlpoekTupoBaHue paJiMi0/IOKALJMOHHBIX CHUCTEM C
UQppoBbIMU (ha3vpOBaHHBIMU AaHTEHHBIMH pellleTKaMU C TIOMOLIbI0 CHelaau3upOBaHHBIX MPOrpamMm
(SystemVue, Phased Array System Toolbox).

4 MeTtognueckye MaTepHaJibl
[nst obecrieueHust mporiecca oOyueHHs U pelleHus 3a7au 00y4yeHusi UCIIOb3YIOTCS CIeAyroIe
Marepuarbl:
— MeToJuuecKhe Marepuarbl, OMpeje/siolide TpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [esATebHOCTH, XapaKTeph3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHIWH,
CcoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa
1. PaguorexHuueckue cUcTeMbl: YuebHoe nmocobue / Jenucos B. I1., Oyako B. I1. - 2012. 334 c.
[SnekTponHsIi pecypc] - Pexxum poctymna: https://edu.tusur.ru/publications/1664, cBo60oAHBII.
2. Ycrpoiictea CBY u anTeHHbl. YacTh 2. AHTeHHbI: Y4eOHoe mocobue / Tommmn T T - 2012,
159 c. [SnekTpoHnHbIi pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/736, cBoO0AHBIH.

CornacoBaHa Ha noprane Ne 12340 18



4.2. lonoHMTe/IbHAA IMTepaTrypa
1. YcrpoiictBa CBUY u aHTeHHBI : YueOHUK Ayt By3oB / [I. V. BockpeceHckuii [u ap.] ; pen. :
IO.U. BockpeceHCKUH. - 2-e u3f., Tiepepad. u gom. - M. : Paguorexnuka, 2006. - 375 c. (Hammuue B
oubmioreke TYCYP - 20 3k3.)
2. PacrmipocTpaHeHWe paiMOBOJIH W aHTeHHO-(H/epHbIe YCTPOMCTBA: YueOHOe mocobue /
bysnor HO. W., Tommn I. I. - 2013. 300 c. [OnekTpoHHbIM pecypc] - Pexum pgocrymna:
https://edu.tusur.ru/publications/3608, cBoO6OAHBII.

4.3. Obsi3aTesibHBIE yUeOHO-MeToAHYeCKHe T0Co0us

1. PapguorexHuueckue CcuUCTeMbl: MeToanyeckoe MocoOue IO TPOBEJeHUI0 TpPaKTUUeCKUX
3aHsTM / [Hdenuco B. II. - 2013. 33 c. [DOnektpoHHbii pecypc] - Pexum pocrtyna:
https://edu.tusur.ru/publications/2852, cBo60gHBIH.

2. OcCHOBBI aBTOMAaTW3MPOBAHHOIO IIPOEKTUPOBAaHWSA aHTEHHBIX cuUcTeM. DasvpoBaHHas
aHTeHHasl pellleTka: MeToauuecKre yKaszaHUs K JlabopaTopHOU paboTe il MarCTPaHTOB, HarpaB/IeHUs
210400.68 «PagnorexHuka», mpoduib « MUKPOBOTHOBAsI TeXHUKA W aHTeHHbI» / [ommH T T, Tpybaues
A. A, dareee A. B. - 2014. 33 «c. [DnekrpoHHbIM pecypc] - Pexum pocrtyna:
https://edu.tusur.ru/publications/4882, cBoOOAHBIA.

3. AmnrenHel u ycrpoiictBa CBUY: Metoguueckoe mocobue TI0 CaMOCTOSITeSIbHOM paboTe
crygentoB / IHocrak A. C. - 2012. 13 c. [DnekrpoHHeli pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/2268, cBo60HBIMA.

4. CamocrositenbHass paboTa CTygeHTa TPy UW3y4YeHHWM [JUCLUIUIMH — MaTeMaTHhydeCKo-
ecTeCTBeHHOHayuHOro, obmenpodeccroHasbHOTO — (TIPOoeCCHOHAMBHOTO),  CHeLUaJbHOTO  LIUKJ/IOB:
YuebHo-MeToAMYeCKOe TI0cOOMe 1o camocTosiTenbHOW pabore / KomorpusoB B. A., Memxos C. B. -
2012. 9 c. [DnekTpoHHbIH pecypc] - Pexxkum goctyna: https://edu.tusur.ru/publications/1845, cBoOOAHBIH.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U NMOUCKOBbIE€ CUCTEMBI
1. 1. HayuHo-obpa3oBarensHbiii mopran TYCYPa - http://edu.tusur.ru/
2. 2. bubmoreka TYCYPa - http://lib.tusur.ru/
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