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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 10 ot « 18 » 5 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKkH (crenmanbHOcTH) 11.05.01 PamnosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCHI, YTBEP)KICHHOTO

11.08.2016 roma, paccmoTrpena u omoOpena Ha 3acenanuu kadeapel PTC «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
noueHt kag. PTC B. 1O. Kympun

3aBenyronmii o0ecnieunBaromeii kad.
PTC C. B. MenuxoB

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PTC C. B. MenuxoB
OKCIIepTHI:

Cr. mpenogaBaBtens kadenpsr PTC . O. HoznpeBatbix

JoueHT xadeapsl paAuoTeXHUIECKUX
cuctem (PTC) B. A. I'pomoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro mpenogaBaHus TUCIUTUIUHBI SBJISIETCS U3yUYE€HUE COBPEMEHHOTO COCTOSIHUS PaJMOIOKAITHI -
OHHBIX CUCTEM C AHTEHHBIMH PEILIETKAMU U MEPCIEKTUB Pa3BUTHSL.

1.2. 3agaun IMCHMIIINHBI

— OcHOBHOH 3ama4ell AUCIUTUTUHBI SBIAETCS (POPMHUPOBAHUE Y CTYJICHTOB KOMIETEHIUH, 1M03-
BOJIIIOIUX CAMOCTOSITENIBHO OLICHWBATh OCHOBHBIE XapaKTEPUCTUKU aHTCHHBIX PELIETOK, AaHAJIU3UPOBATh
U ONTHUMM3UPOBATh CTPYKTYPY AHTEHHBIX PELIETOK, OLEHUBATh BO3MOXHOCTU MX HCIIOJIB30BaHUS B pa-
JUOJIOKAIIMOHHBIX CUCTEM PA3JIMYHOTO HA3HAYEHUS.

— B kypce «Antennsle pemerku B PJIC» NpUHAT e1MHBIM METOA0JIOTMYECKUN MTOAX0A K U3yde-
HUIO KOMIUIEKCA BOIIPOCOB IO U3YYEHHUIO TAKTUKO-TEXHUYECKHUX XapaKTEPUCTHK AHTEHHBIX PELIETOK,
npumensieMbix B PJIC pa3znuyHoro Ha3HadeHus U 6a3MpOBaHUs, IEPCIIEKTUB PA3BUTHSA, TEXHOJIOIMUECKUX
0COOCHHOCTEH MX TIOCTPOSHHS 1 TIPOU3BOACTBA ISl PAIMOJIOKAIMOHHBIX CHCTEM.

— IIpenycmorpenHble nporpamMmmon Kypca «AHTeHHble penieTkd B PJIC» 3HaHMA SBIAIOTCA HE
TOJIbKO 0a301 JJIs MOCIEIYIOIIEro N3YUYEeHUs ClIeHUalbHbIX AUCUUIUINH, HO UMEIOT TaKKE CaMOCTOSITENb -
HOE 3Ha4yeHue I (GOpPMUPOBAHUS CIIEUATUCTOB 1Mo HampasieHuto 210601 - PaguosnexkTpoHHbie cucrte-
MBI U KOMILIEKCHI.

2. Mecto mucuuniuebl B ctpykrype OIIOII

JucuunnuHa « AHTEHHbIE pelleTKH B paauoiokaliMoHHbIX cuctemax» (b1.5.31.6) oTtHocutcs k
6noky 1 (6a3oBas 4acThb).

[TpenmecTByOUMMH UCUUIUIMHAMHU, (POPMUPYIOIIMMHU HadalbHbIE 3HAaHUS, sABIsA0oTCA: Kocmuue-
ckue cuctembl, OCHOBBI TEOPUH PAJMOJIOKALIUOHHBIX CUCTEM U KOMILIEKCOB, OCHOBBI TEOPUU PaJUOHABH -
TalMOHHBIX CUCTEM U KOMIUIEKCOB, OCHOBBI TEOPHH PAAMOCHUCTEM U KOMILIEKCOB yIpaBieHus, Ousuka.

[Tocnenyromumy AMCUUIIIIMHAMY ABIIAIOTCA: PagnonokaliMoHHbIE CTaHIUY.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOINX KOMIIETEHIUH:

— TJICK-1.6 cnocoOHOCTbIO TPOBOAWUTH MOJAEIHPOBAHUE PAAMOJIOKAIIMOHHBIX CHUCTEM U
YCTPOWCTB;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00yJatOIUNACS TOJIKEH:

— 3HATh * CTPYKTYpPY, COCTaB U Ha3HAUE€HHE OCHOBHBIX CHCTEM PaJOABTOMATHKH; * TIPUHIUIIBI
HOCTPOEHUS U KIACCUPUKALMM CUCTEM PaJMOABTOMATHUKH; * METOABI CO3JaHUs MAaTeMaTHYECKUX MOJIE-
Jeil cucTeM paguoaBTOMATUKU. * METOJbl ONPEACICHUS KAaUeCTBEHHBIX IOKa3aTeIeil CUCTEM paguoaBTO-
MaTUKU: YCTOWYMBOCTb, TOYHOCTb, KaYE€CTBO B NEPEXOJHOM PEKUME, MOMEXOYCTOWYMBOCTh; * METO/BI
IIPOEKTUPOBAHUS ONTUMAJIbHBIX CUCTEM PAINOABTOMATUKH.

— YMeThb * [IPOBOJUTH AHAJIU3 JIUHEHHBIX, HEJIMHEHHBIX U TUCKPETHBIX CUCTEM PAaJIUOAaBTOMATH -
KU IIpU IE€TEPMUHUPOBAHHBIX U CIyYallHBIX BO3AECUCTBHUSAX; ® UCCIIEA0BATh CUCTEMbI PAIMOABTOMATUKY Ha
YCTONYUBOCTb.

—  BJAJIeTh * METOJAMHU UCIOJIb30BAaHMsI CIIOCOOOB MPAKTHYECKON OLIEHKU U 00eCTIeYeHUsI He00-
XOJIMMBIX KauyeCTBEHHBIX ITOKa3aTesnell ycTpoicTB PA: ycTOWYMBOCTb, TOYHOCTh, KAYECTBO B MIEPEXOAHOM
peKuMe, IOMEeX0yCTOMYUBOCTb.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECTaBIeHa B TaOmu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
9 cemectp
AynuTtopHble 3aHATUSA (BCETO) 54 54
Jlexknun 18 18
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[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 18 18
CamocTtosiTenbHas paboTa (Bcero) 54 54
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 15 15
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 24 24
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 15 15
Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pasznennl AMCHUIIMHBI 1 BUAbI 3aHATHIA

Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

T o o & g 2 =
N Q
: o o o o E =
> 8 % ¢ | g3 23
HazBanus pa3aenoB TUCHUTUIUHBI i © o, o, o © & E
= = G s g0 = E
2, = 5 S 3 g2
9 cemecTtp
1 O6nacTu npUMEHEeHUs 1 Kilaccupuka- 3 0 0 5 8 IICK-1.6
L1l aHTEHHBIX PEIIEeTOK
2 AHanu3 U CUHTE3 XapaKTepUCTUK aH- 4 6 6 10 26 |IICK-1.6
TEHHBIX PEIIETOK
3 LudpoBsie aHTEHHBIE PEHIETKA 3 4 6 16 29 |IICK-1.6
4 ApanTvBHBIC AaHTEHHBIE PEIIETKU 4 4 0 10 18 IICK-1.6
5 KomnproTepHOE KOHCTPYMPOBAaHUE U 4 4 6 13 27 |TICK-1.6
MOJIEIMPOBAHHNE AHTEHHBIX PELIETOK
Hroro 3a cemectp 18 18 18 54 108
Hroro 18 18 18 54 108
5.2. Conep:xanue pa3aejioB TUCHUILINHBI (110 JIEKIHUAM)
CopneprkaHue pas3iesaoB JUCIUILIMH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3iesaoB TUCIUILIMH (TI0 JICKITHSIM)
3 z§
3 =
Z > 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCUUILTUHBI MO JEKIHUSIM 5 - §~ 5
o E
= 2 s
e e g
= S
9 cemecTp
1 OGnacTi mpUMEHEHHS ¥ | AHTEHHBIC PEIIECTKU JUIsl COBPEMEHHBIX PaIn0JIOKa- 3 IICK-1.6
KiaccuuKanus LIMOHHBIX cUcTEM. THUIIBI AaHTEHHBIX PELIETOK U UX
AQHTCHHBIX PEIIETOK knaccudukanus. GasupoBaHHbIC aHTEHHBIE PEIIETKH.
AHTEHHBIE peneTkH ¢ 00paboTKoii curnana. Liudpo-
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BbIC AHTCHHBIC PCIICTKH. OcobeHHoCcTH KOHCTPYKIIMH
MAaCCUBHBIX U AKTUBHBIX aHTCHHBIX PCHICTOK. AKTHUB-
HBIC IICpCaAarOnne Q)aSHpOBaHHBIe AHTCHHBIC PCIICTKU
B PAAVOJIOKAIITUOHHBIX CUCTEMAX.

Hroro
2 AHai3 ¥ CUHTE3 OCHOBHBIE TapAMETPBI U XapaKTEPUCTUKHA aHTEHHBIX 4 [ICK-1.6
XapaKTePUCTUK aHTEHHBIX | pemeTok. KoadduineHT HanpaBieHHOTO 1eHCTBHS
peneTox AHTEHHBIX pemeTok. OnpeneeHne reOMeTpUYeCKIX

XapaKkTepUCTUK (ha3UPOBAHHBIX AHTEHHBIX PEIIETOK.
[Tonoca nponyckanus (ha3upoBaHHBIX AaHTEHHBIX pe-
nieTok. Maremarniyeckue MoJenu (pa3supoBaHHBIX aH-
TEHHBIX PEIETOK, €€ JIEMEHTOB U y3710B. CHHTE3
JarpaMMbl HalpaBJIeHHOCTH (pa3sMpOBaHHON aHTEH-
HOM PEIIETKH.

Hroro 4
3 Iludpossie anTennbie | [{udpoBoe popMupoBaHue ArarpaMMbl HapaBJIEHHO- 3 IICK-1.6
pemeTKn cTU B (ha3UpOBAHHON aHTEHHOU pelIeTKe. AJITOPUTMBI

1nppoBoro GopMUPOBAHUS AUATPAMMBbI HAaIIPABIICH-
HOCTU. BapuaHThl mocTpoeHus uQpoBoro auarpam-
Moo0pa3zoBaHusa. OCOOEHHOCTH KOHCTPYKIIMH MACCUB-
HBIX ¥ aKTUBHBIX IIU(PPOBBIX AHTCHHBIX PEIIETOK.

Htoro
4 AnantuBHbIe aHTeHHbIE |[[OHATHE amanTUBHON aHTEHHOM pemeTku. OnTu- 4 TICK-1.6
pemeTKH MAJIBHBIN BECOBOW BEKTOP. METO/IBI OLIECHKH BECOBOTO

BekTopa. [IpsiMble METO/IbI OLIEHKH BECOBOTO BEKTOPA.
HrepanoHHBIN METOA OLIEHKU BECOBOIO BEKTOPA.
[ToTeHunanbHbIe BO3MOKHOCTH aJJalITUBHBIX aHTEH-
HBIX peleToK. PakTopsl, NPENATCTBYIOINE AOCTUXKE-
HUIO MOTEHUUATbHBIX XapaKTEPUCTHK aIallTUBHBIX
AHTEHHBIX PEIIETOK MPU UX TEXHUYECKON pean3a-

1117078
Hroro
5 KommnbrorepHoe 00630p crienUaTM3UPOBAHHOTO MTPOTPAMMHOTO 00ec- 4 IICK-1.6
KOHCTPYUPOBAaHUE U MIEYEHUs I MOJICIIMPOBAHMSI U IPOEKTUPOBAHUS aH-
MOJICIUPOBAHLE TEHHBIX penieTok. MoaennpoBaHe aHTEHHOM pelieT-
AQHTEHHBIX PEIIETOK ku B CAIIP «CST MICROWAVE STUDIO». Moge-
JUPOBAaHUE AaHTEHHOM penieTku B cpene Matlab.
Hroro 4
Hroro 3a cemectp 18

5.3. Pa3eqbl AMCUMINIMHBI M MEKIMCUMININHAPHBbIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUTIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAME TIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zenoB gaHHOW AMCIUIUIMHBL, IJIS1 KOTOPBIX
HE00XOMMO HU3yUeHHE 00ECTICUNBAIONITUX U

Hanmenosanye qucHuImH 00ecIeYnBaeMbIX TUCIIATLIHH

1 2 3 4 5
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[IpenmecTByroue AUCHUTUTHHBI
1 Kocmuueckue cucteMbl + +
2 OCHOBBI TEOPUH PATUOIOKAIIMOHHBIX CH- 4 N
CTEM U KOMILJIEKCOB
3 OCHOBBI TEOPHUH PATUOHABUTAITMOHHBIX 4 N
CHCTEM U KOMILJIEKCOB
4 OCHOBBI TEOPUH PATUOCUCTEM U KOMILIEK- . L+
COB YIIPaBIICHUS
5 ®uszuka +

[Tocnenyromire TUCHUTIITUHBI

1 PagnonokanmoHHbIe CTAHIIUA + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIH
npeCcTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, 1 BUIOB 3aHS-

THH
§ Buner 3angaTait
= = ;
te} [t}
(] [a]
> y & s 8 DopMBbI KOHTPOJIS
S = = S s
o] o l: <
X = @)

TICK-1.6 + + + + Homamaee 3amanue, Cobe-
cenosanue, Oruer 1o j1ado-
paTtopHoii pabote, Ompoc Ha
3aHATHAX, Tect

6. IuTepakTUBHBbIE MeTOABI U (POPMBI OPraHU3ALMUYN 00yYEHUS
He mpenycmotpeno PVYII

7. JlabopaTtopHble paGoThl
HanmenoBanue 1abopaTopHBIX padOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7.1 — HaumeHnoBaHnue 1ab0paTOpHBIX padboT

3 z S
3 =
Z 2 5
Ha3zBanus pazznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
- : g
> o =
e e g
= o
9 cemecTp
2 AHanu3 ¥ CUHTE3 Hccnenoanye XapakTepUCTUK aHTEHHBIX PELIETOK 6 IICK-1.6
XapaKTePUCTUK aHTEHHBIX
ApaKTEPUCTHK aHTE Vroro
pEeLIeTOK
3 Iludpossie anTeHHble | MccnenoBanue XapaKTeprUCTUK MUGPPOBBIX aHTCHHBIX 6 IICK-1.6
peleTku peleToK
Hroro
5 KommnsrorepHoe MonenupoBanue paguoTexHuaeckux cucrtem ¢ AP 6 [ICK-1.6
KOHCTPYHUPOBAHUE U Vroro
MOJIETMPOBaHUE
AQHTECHHBIX PEIIETOK
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Hroro 3a cemectp 18

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

- o]
2 Z E
3 =
Z > 5
Ha3zBanus pa3znenos HaumeHoBaHne IPaKTUYECKHUX 3aHATHI (CEMUHApOB) | 2 & &5
° 2 g
S8 =
e e 2
= o
9 cemectp
2 AHanu3 u CUHTE3 [IpoekTupoBaHrE aHTEHHBIX PEIIETOK 6 IICK-1.6
XapaKTepPUCTHK aHTCHHBIX | Py 6
peLIeToK
3 lludpossie anTeHnbie | [IpoekTrpoBanus MU(PPOBHIX AHTECHHBIX PEIIETOK 4 IICK-1.6
pelietiu Hroro 4
4 AnantuBHbIC aHTEHHbIE | [[pOEKTUpOBaHUE aJaITUBHBIX AHTEHHBIX PELLIETOK 4 IICK-1.6
perieTkH Hroro 4
5 KommerorepHoe KommnbroTepHOE MOIEIMpPOBaHNE aHTEHHBIX PELIETOK 4 IICK-1.6
KOHCTPYMPOBaHUE U Wroro 4
MOJIEIMPOBaHUE
AQHTEHHBIX PELIETOK
Hroro 3a cemectp 18

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMbIe KOMIIETEHIIMH IPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Bussl caMoCTOSATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN

3 =
s | 52
Bunbl camocrosiTennbHON =] > O
HazBanus pa3nenos Z 7 = ®opMBI KOHTPOJIS
paboTHI g s 2
X g8 =
a g
= S
9 cemectp
1 O6nactu npumenenus u | [IpopaboTka JEKIIHOHHOTO 5 |TICK-1.6 |Ompoc nHa 3ansTusx, Tect
KJaccupukanus Marepuaia
AQHTCHHBIX PEIIETOK Hrtoro 5
2 AHanu3 ¥ CUHTE3 [TpopaboTka JIEKITMOHHOTO 5 |IICK-1.6 |Omnpoc Ha 3ansTusax, Ot-
XapaKTepUCTUK aHTEHHBIX |Marepuaia YeT 10 JIabopaTopHOil pa-
penieTox OQOPMIICHHE OTHETOR 11O 5 ’?OTC, CobecenoBanue,
naboparopHeIM paboTam cer
Hroro 10
3 Hudporsie antennsle | [lonroroBka K npaxTuye- 6 |IICK-1.6 |/lomamHee 3a1aHue,
peIIeTKH CKUM 3aHATHUSAM, CEMUHA- Omnpoc Ha 3ansaTusx, Ot-
pam YeT 1o JabopaTopHOi pa-
[IpopaboTka JIEKIIMOHHOTO 5 gOTe’ Cobecenosane,
T
MaTepuana ce
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OdopmiteHre 0TIETOB TIO 5
JabopaTOpHBIM paboTam
Hroro 16
4 AnantuBHble aHTeHHbIE |[loATrOTOBKA K MpakTHye- 5 IICK-1.6 |lomariHee 3agaHue,
peueTku CKUM 3aHSTHAM, CCMHHA- Omnpoc Ha 3ansaTusx, Cobe-
pam cenoBanue, TecT
[IpopaboTka TeKIHOHHOTO 5
Marepuaia
Hroro 10
5 KommnbrorepHoe [ToaroroBka k mpakTuue- 4 IICK-1.6 |/lomaliHee 3agaHue,
KOHCTPYUPOBAHHE U CKUM 3aHSATHSIM, CCMHHA- Ompoc Ha 3ausTusax, OT-
MOJICTTUPOBAHHE pam 4eT 1o JabopaTopHOi pa-
HTEHHBIX PEIIETOK T BaHU
ante petero [TpopaboTka JIEKITMOHHOTO 4 ,?,0 ¢, Cobecenoanue,
MaTepuana cer
OdopmiieHre 0T4E€TOB 1O 5
nabopaTopHbIM paboTam
Hroro 13
Uroro 3a cemectp 54
IloaroroBka u cgaya sK3a- 36 DK3aMeH
MeHa
Hroro 90
10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aromuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcuManbHBIH MakcumabHBIT
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
Oamn Ha 1-yto KT ¢ |  ©Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha CeMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
9 cemecTp
JloMarirHee 3ananue 5 5 5 15
Onpoc Ha 3aHATUSX 5 5 5 15
OtyeT no nabopaTopHOM 5 5 10
pabote
CobecenoBanue 5 5 5 15
Tect 5 5 5 15
Hrtoro makcumyM 3a nepu- 20 25 25 70
on
DK3aMeH 30
Hapacraromunm nrorom 20 45 70 100

11.2. Ilepecyer 0a/1710B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
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Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOIuIe
11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Pammorexnmyeckue cuctemsl: YueOHoe nmocodue / Jlenncos B. I1., [lynko b. I1. - 2012. 334 c.
[OnexTponHbIii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/1664, ngara oOparieHus:
17.05.2018.
2. Vcrpotictea CBY u antenHsl. Yacth 2. AHTeHHBI: Y4eOHoe mocobue / Tomun I. T'. - 2012.
159 c. [DnexTponnslit pecypce] - Pexxum noctyma: https://edu.tusur.ru/publications/736, nara oOparieHus:
17.05.2018.

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. PacmpocTpaHeHue paJHOBOJIH M aHTCHHO-(QUACPHBIC YCTpocTBa: YueOHOe mocobue / bys-
o lO. M., Tommnm I. I. - 2013. 300 c. [OnexrpoHHwli pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/3608, nara oopamenus: 17.05.2018.
2. VYerpoiictBa CBY u antenns! : YueoHuk ais By3oB / 1. . Bockpecenckuit [u ap.] ; pen. : .
. BockpeceHckuil. - 2-e u3g., nepepad. u gon. - M. : Paguorexnuka, 2006. - 375[1] c. : un. - bubnuorp.:
c. 371. - ISBN 5-88070-086-0 : 305.55 p. (manuuue B 6ubnuoreke TYCVYP - 20 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYCCKHE TOCOOHS

1. Panuorexnuueckue cuctembl: Meronuyeckoe nocobue Mo MpoBEACHUIO MPAKTUYECKUX 3aHs -
tuii  / [Henmmco B. II. - 2013. 33 c¢. [OnektponHslii pecypc] - Pexum moctyna:
https://edu.tusur.ru/publications/2852, nata o6pamenus: 17.05.2018.

2. OCHOBBI aBTOMaTH3UPOBAHHOI'O IPOEKTUPOBAHUSA AHTEHHBIX cucTeM. da3upoBaHHAs aHTECH-
Has penierka: MeTtoauueckue ykazaHUs K JlaboparopHoil paOoTe AJjii MarucTpaHTOB, HaIlpaBIICHUS
210400.68 «Pagnorexuuka», npopmis « MUKpPOBOIHOBas TexHUKA U aHTeHHb / ['ommn I. I',, TpyOaues
A. A, ®areee A. B. - 2014. 33 c. [OnekrpoHHblii pecypc] - Pexum poctyna:
https://edu.tusur.ru/publications/4882, nara o6pamenus: 17.05.2018.

3. CawmocrostenpHas paboTa CTy[A€HTa IPU U3YYEHUH TUCLUIUIMH MAaTEMATU4YECKO-ECTECTBEHHO-
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HAYYHOTO, 00IIenpodeCcCHOHAIBHOTO (IPOPECCUOHATBFHOTO0), CIIEIUATBLHOTO IIUKIOB: Y4eOHO-METoqYe-
cKoe mmocobue o camocTosaTensHO# padote / Konorpusor B. A., Menuxos C. B. - 2012. 9 ¢. [DnekTpoH-
HBII pecypc] - Pexxum nocryna: https://edu.tusur.ru/publications/1845, nara obpamenus: 17.05.2018.

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHJIOB MIPEIOCTABIAIOTCS B (hOopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IlpoeccuonaibHbie 6a3bl JAHHBIX U HHGOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI
1. Hayuno-oOpa3oBatenbnsblii nmopran TYCYP

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
o0ecrneyeHnue

13.1. O6mue TpeGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne JJIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOM aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTUTOPHUS ¢ KOJTMYECTBOM TIO-
CaZI0YHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepua/IibHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl
VYuebHast 1aboparopust HHOOPMAIIMOHHBIX TEXHOIOTUN
yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-
BEJICHHSI 3aHSATUH J1a00paTOPHOTO TUIIA, TOMEIIEHUE AJIE KypCOBOTO MPOSKTUPOBAHUS (BBITIOTHEHUS Kyp-
COBBIX padoT)
634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 423 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:
- locka marautHO-MapkepHas BRAUBERG;
- LMC-100103 Dkpan ¢ anekrponpuBogom Master Control Matte 203*203 cm White FiberGlass,
YepHasi KaliMa 110 IIEpUMETPY;
- [Ipoextop NEC «M361X»;
- CucreMHsIit 6710k (16 mT.);
- MonwuTopsi (16 mT.);
- Komnsrotep;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmMHoOe obecrnieueHue:
- 7-Zip
AVAST Free Antivirus
Adobe Acrobat Reader
Google Chrome
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— LibreOffice

— Microsoft PowerPoint Viewer
— Microsoft Windows 7 Pro

— Opera

— Scilab

13.1.3. MaTepua/ibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecrnedyeHue sl JIadoOpaTOpHbIX padoT

VYuebHast 1aboparopust HHOOPMAIIMOHHBIX TEXHOIOTUH

yueOHas ayuTOpHsl 71l IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHHSI 3aHSATUHN Ja00paTOPHOTO TUIIA, TOMEIIEHUE AJII KypCOBOTO MPOSKTUPOBAHUS (BBITIOTHEHUS Kyp-
COBBIX padoT)

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 423 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- locka marautHO-MapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ anekrponpuBogom Master Control Matte 203*203 cm White FiberGlass,
YepHasi KaliMa 110 IIEpUMETPY;

- [Ipoextop NEC «M361X»;

- CucreMHsIit 610K (16 mT.);

- MonwuTopsi (16 mT.);

- Komnsrotep;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

- 7-Zip

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Google Chrome

— LibreOffice

— Microsoft PowerPoint Viewer

— Microsoft Visual Studio

— Microsoft Windows 7 Pro

— Opera

— Scilab

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATe IbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimauna ynuia, 1. 74, 207 aya.

CocraB 000pyI0BaHUSA:

- yueOHast MmeOerb;

- kommnbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMITHIOTEPHI MOAKIIOYEHBI K ceTu «MHTepHEeT» U 00eCreynBaloT JAOCTYN B JIEKTPOHHYIO HH-
dbopMaImoOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 00ECTICYCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

CornacoeaHa Ha noprane Ne 26479 11



- 7-Zip;
- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOiaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P TOMOIIH BUACOYBEINIUTENICH A1 KOM(POPTHOTO IIPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3a1aHus
1 Beibepute BepHOE OTpeieieHHe aHTEHHON PEIIeTKH:
1) AHTeHHast ¢ OOJIBIIION anepTypoit
2) AHTeHHa, COCTOSIIAsI U3 HECKOIBKUX M3NTydaTeNel 1 mapaboanyeckoro 3epkaia
3) CnoxxHast aHT€HHA, COCTOSAIIAS U3 COBOKYMMHOCTH OT/AEIBHBIX aHTEHH, PACIOJIOKEHHBIX B TIPO-
CTpaHCTBE 0COOBIM 00pa3zoM
4) AHTEeHHAs CO CIIO)KHON KOHCTPYKITUEH

2 Bribepute BepHOe mpoaoinkeHue: «C yBenTnYeHHeM I1ara pacrojoKeHHs JIEMEHTOB aHTEHHOU
pemeTku...»: 1) [llupuna quarpamMmbl HaNpaBIeHHOCTH YMEHbIIAETCS

2) llupunHa quarpaMMbl HalIPaBJIEHHOCTH YBEJIUYUBACTCS

3) Hupuna quarpamMmsl HallpaBIEHHOCTU HE MEHSETCA

4) upuHa AuarpamMMbl HANIPaBICHHOCTH HE 3aBUCHUT OT IIara pacrojloKeHHs SJIEMEHTOB aHTEH-
HOM pELIETKU

3 BreibepuTte BepHOe omnpesenenre kodduirenTa HanpaBIeHHOTO IeHCTBUS aHTCHHON PELIeTKH:

1) OTHOIIEHUE KBa/IpaTa HANPSDKEHHOCTH TI0JIs1, CO3/1aBaéMOT0 aHTCHHOW B JIAHHOM HaIlpaBJICHUH,
K CpEIHEMY 3HAYEHUIO KBaApaTa HANPSHKEHHOCTH IIOJIS 110 BCEM HAITPaBIICHUSIM

2) OTHOIIEHNE KBaIpaTa HAPsHKEHHOCTH TOJIsI, CO3/1aBaéMOT0 aHTCHHOW B JIAHHOM HaIlpaBJICHUH,
K CpEIHEMY 3HAYEHUIO

3) OTHoOIIeHHNE HAMPSHKEHHOCTH TIOJISA, CO3aBAEMOTO aHTEHHOW B JJAHHOM HANpaBJIEHWH, K Cpe-
HEMY 3HAYCHUIO

4) OTHOIIIEHNE HANIPSDKEHHOCTH TIOJISI, CO3/IaBa€MOT0 aHTEHHOW B TAHHOM HaNpPaBJICHUH, K KBaJI-
paTry CpeIHEro 3HAYEHUS

4 Broibepute BepHoe mponobkeHHe «C yBelWYeHHeM TrabapUTHBIX pa3MEpoB AaHTEHHOM pe-

HIETKU. ...
1) KoapdunuenT ycuneHus yBenuunBaeTcst
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2) KoapduuueHT ycuneHus: yMEeHbIIaeTCst
3) KoaddunueHnt ycunenus: He MEHSIETCS
4) Koa¢ppunueHTt ycuiieHus: He 3aBUCUT OT Pa3MEpPOB aHTEHHOW PEIIeTKH

5 BeiOepuTe BepHBIil OTBET:

1) HPAP umeet ToIbKO IUPPOBBIE MOTYITH

2) HDAP umeeT TOIBKO aHAJIOTOBBIE MOJTYJIN

3) HDPAP umeeT aHanoroBbie U ITU(OPOBBIC MOTYIIH

4) LI®AP He uMeeT HU aHAJIOTOBBIX, HM HU(POBBIX MOYyJIeH

6 BriOepuTe BepHbIil OTBET:

1) U3nyuaemass MoITHOCTh curHana aktuBHOU DAP ompenenseTcs KOMMYECTBOM aHTCHHBIX AJIC-
MEHTOB U MOILHOCTHIO niepenaryrka [11IM

2) Wznyuaemas MOIIHOCTh curHajia aktuBHo DAP ompenensercs KOMMYECTBOM aHTCHHBIX AJIe-
MEHTOB

3) Usnywaemass MOmHOCTh curHaia aktuBHo AP ompenenseTcs MONIHOCTHIO TEpeaaTdyuka
1M

4) Vznygaemast MOIITHOCTh CUTHaIa akTUBHON DAP He 3aBUCHUT OT KOJTMYECTBA AHTEHHBIX AJICMEH -
TOB

7 JnarpaMma HalpaBJIEHHOCTU aHTEHHOM PELIETKYU paBHa:

1) IlpousBeneHuto quarpaMMbl HalpaBJIEHHOCTH AHTEHHOT'O 2JIEMEHTA HAa MHOKUTENb PEIIETKU
2) lnarpaMMe HanpaBJIEHHOCTH aHTEHHOI'O 3JIEMEHTA

3) Cymme quarpaMM HanpaBJIe€HHOCTH BCEX aHTEHHBIX 3JIEMEHTOB

4) IIpousBeneHuIo quarpaMm HalpaBI€HHOCTH BCEX aHTEHHBIX JIEMEHTOB

8 AHTeHHbIe 351eMeHThl DAP:

1) He BusiroT mpyr Ha apyra

2) meroT B3aMMHOE BIIUSIHHE

3) UMeroT B3aMMHOE BIUSIHUE TOJIBKO TIPH M3TyYEHUN
4) VImeroT B3aMMHOE BIHMSIHUE TOJIBKO MPU IpUEME

9 Curnan Ha Beixone @AP nonydaercs myrem:

1) CnoxxeHus BceX CUTHAJIOB C aHTEHHBIX 3JIEMEHTOB, YUYUTHIBas COOTBETCTBYIOIINE UM KOMILIEKC-
HbI€ BECOBbIE KOI()(DUITUECHTHI

2) CnoxeHHs BCEX CUTHAJIOB C AaHTEHHBIX 3JIEMEHTOB, 0€3 ydeTa COOTBETCTBYIOIINUX UM KOMILIEKC-
HBIX BECOBBIX KO (HUITUEHTOB

3) [IpousBeneHust BCEX CUTHAIOB C aHTEHHBIX AJIEMEHTOB

4) BpluuTaHHMs BCEX CHTHAJIOB C AHTEHHBIX JJIEMEHTOB, YYUTBIBAS COOTBETCTBYIOIME WM
KOMIUICKCHBIEC BECOBBIC KOO(P(DUIIUESHTHI

10 ITpuemusrii Tpakt LIPAP cocTouT us:

1) MIILY, cmecutens, rerepoauna, Y114

2) MIIIY, cmecutens, rerepoauna, YU, AL, kBanpaTypHOTO hopMUpOBaTes
3) Cmecurens, rereponuna, Y114, ALIL, kBagpaTypHoro ¢hopMupoBaTens

4) MUY, cmecutens, rerepoauna, Y114, kBaapatypHoro ¢popmupoBaress

11 ®opmupoBanue nyudeit B [IOAP npoucxoauT ¢ UCMOIb30BAHUEM:
1) YerpoiictB pasznenenus 1u(poBbIX TOTOKOB CUTHAIOB

2) HampaBneHHBIX OTBETBUTENCH

3) JlenuTenei MOIIHOCTH

4) Ycunurenei
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12 IIpumenenue cmecutens B npueMHoM Tpakte LIOAP neobxonumo:
1) st ycuneHust BXOJHOTO CUTHAja

2) JIng MOHMKEHUST YaCTOThI BXOJHOTO CUTHAJIA

3) [sst ocnabiieHust BXOHOTO CUTHAJA

4) nst punpTpaniuu BXOIHOTO CUTHATIA

13 IMpumenenne LIOAP no3BomnseT 1o cpaBHeHuIo ¢ napabonudeckoir anteHHoi B PJIC mo3Boss-

eT:

1) 3HaunTEeNPHO YMEHBIIUTH BpeMs 0030pa MPOCTPAHCTBA 3@ CUET JIEKTPOHHOTO CKAaHMPOBAHUS
ay4a

2) 3HaunMTeNbHO YBETUYUTH BpeMsi 0030pa MPOCTPAHCTBA 3a CUET AIIEKTPOHHOTO CKAaHMPOBAHUS
ay4a

3) YMeHbIIUTH CEKTOp 0030pa MPOCTPAHCTBA 32 CUET HJCKTPOHHOTO CKAHMPOBAHUS JTyya

4) YMEHBIIUTH Ta0apUTHI U MACCy aHTCHHOW CHCTEMBI

14 Tlpumenenue [IOAP no3Bonser o cpaBHeHHUIO ¢ mapadonuyeckoi anteHHor B PJIC mo3Boms-
eT:

1) YBeTu4uTh KOJTMYECTBO JTyUCH

2) YMEHbBIIUTD KOJIUYECTBO JTyuyei

3) ChopmupoBath Oosiee y3Kui Jyd

4) YMEeHbIINTD TradapuThl 1 MacCy aHTEHHON CHCTEMBI

15 IMpumenenne LIOAP no3BomnseT 1o cpaBHeHuIo ¢ napabonudeckoir anteHHoi B PJIC mo3Boss-
eT:

1) Yy4muTh OTHOIIEHHE CUTHAI/IIYM

2) YXynImuTh OTHOIICHUE CUTHAJ/TITYM

3) CoxpaHHUTh OTHOLICHHWE CUTHAJI/ITYM
4) YBenmnuuTh YPOBEHD IITyMOB

16 IIpumenenue Manomymsitiero yeuwnureas (MITY) B mpuemuom tpakre [IOAP Heobxoaumo:
1) Jlns yMeHbLIEHUs YPOBHS BXOJHOI'O CUTHAlIa

2) ns ctabunusanuy ypoBHS BXOJJHOTO CUTHAJA

3) Inst punbTpauy BXOAHOTO CUTHANA

4) Jlnst ycusieHus ypoBHSI BXOAHOTO CUTHAsa

17 IIpumenenue ALl B npuemaoMm Tpakte LIOAP Heobxommumo:
1) st nuckpeTu3alnuy BXOJHOTO CUTHAJa

2) JInst KBaHTOBAHUS BXOJJHOTO CUTHAJIA TI0 aMILTUTY/IC

3) Jlnst KBaHTOBaHUS BXOJAHOTO CUTHAJA 1O (asze

4) JInst KBAaHTOBAaHUS BXOJTHOTO CHTHAJIA IO YaCTOTE

18 IIpumenenue kBaapatypHoro ¢popmupoBatess B mpueMHoM TpakTe [IOAP Heo6xomumo:
1) 1st mpeoOpa3zoBaHus 4aCTOTHI BXOAHOTO CUTHAJIA

2) dns hopMupoBaHus KBaApaTyp BXOAHOTO CUTHAIA

3) Inst punbTpanuy BXOAHOTO CUTHANA

4) Jlnst ycTpaHeHHs ONTMOOK BXOAHOTO CUTHAIA

19 IOAP umeroT mpeuMyIecTBO M0 CPABHEHHUIO C MapadOINIECKON aHTCHHOM:
1) B xonmuuecTBe popMHUpYEMBIX JTy4eil U CKOPOCTH CKAHUPOBAHUS MIPOCTPAHCTBA
2) B menbIiem Bece u rabapuTHBIX pa3Mepax

3) B npocTore KOHCTpYKLINU

4) B HU3KOW CTOMMOCTH M3TOTOBJICHUS

20 HOAP umeroT MpeuMyIiecTBO 10 CPABHEHHUIO C MapadoInIecKor aHTeHHOMK
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1) B Bo3MOkHOCTH (hOPMHUPOBAHUS AJANTUBHON AUAarpaMMbl HAIIPaBJICHHOCTH

2) B Bo3moxHOCTH (hopMupoBaHHs Oosiee y3KOH JAuarpaMMbl HAIPaBICHHOCTH MPH OJAWHAKOBOM
pa3Mepe aHTeHH

3) B Bo3mMoOkHOCTH (hOpPMHUPOBAHUS TUATPAMMbI HAITPABICHHOCTH 0€3 OOKOBBIX JICTIECTKOB

4) B Bo3MOXHOCTH (hOpMHPOBaHUs OoJiee MIMPOKOH JUarpaMMbl HApaBIEHHOCTH MPH OJWHAKO-
BOM pa3Mepe aHTCHH

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. Knaccudukanus ¢pazupoBaHHBIX aHTEHHBIX PEILIETOK 10 00JIACTU MPUMEHEHHS] B COBPEMEHHBIX
PaZivoJIOKAlIMOHHBIX CUCTEMAX.

2. Knaccudukanus (a3upoBaHHBIX aHTEHHBIX PEIIETOK B COOTBETCTBUH C UX TEXHHUYECKUMH Xa-
pPaKTEepUCTUKAMHU.

3. OcobeHHOCTH MpUMEHEHHs (ha3UPOBAHHBIX AHTEHHBIX PELIETOK B AKTHUBHBIX M MACCHBHBIX pa-
JTMOJIOKAIIMOHHBIX CHCTEMaX.

4. OcHOBHBIE TApaMETPhI U XaPAKTEPUCTUKH (Pa3MPOBAHHBIX AHTEHHBIX PEIIETOK.

5. MaremaTtuueckas Mozienb (pa3upOBaHHBIX AHTEHHBIX PEIIETOK, €€ HJIEMEHTOB U Y3JIOB.

6. XapakTepuCTUKU HANpPaBJIEHHOCTH (Pa3sMpOBAHHONW aHTEHHOW PELIETKH.

7. Koa¢dduuueHT HarpaBieHHOTO AeHCTBUS U KO3(DPUIHMEHT ycuiaeHus (pasupoBaHHOW aHTEHHON
PEILLIETKH.

8. CBs3b XapaKTEpPUCTUK HAIPABIEHHOCTH (Da3MpOBAHHON aHTEHHOM PEIIETKH C I1aroM penieTKH
Y CBOWCTBaMU HalpPaBICHHOCTHU OTACIBHBIX U3I1ydaTeseil.

9. CuHTe3 quarpamMmbl HaIllPaBJIEHHOCTH ()a3MPOBAHHOIN aHTEHHOM PEILETKU 10 3a/laHHbIM XapakK-
TEPUCTHKAM HApaBIEHHOCTH, KO3(pULmeHTa ycuiaeHus 1 T.0.

10. Metonpl popMUpOBaHUS AMArpaMM HAIMPaBIEHHOCTH B MHOTOIYYEBBIX (Da3MpOBAaHHBIX aHTEH-
HBIX pelIeTKaXx.

11. CrpykrypHas cxeMa HUPPOBbIX (ha3MpOBAHHBIX AaHTEHHBIX PELIETOK.

12. Meroap!l U anropuTMsl HU(GPOBOro GOPMUPOBAHUS AUArPaMMbl HAIIPABICHHOCTH (a3upoBaH-
HBIX aHTEHHBIX PEILETOK.

13. OcobeHHOCTH MOCTPOEHUS U(PPOBBIX AHTEHHBIX PEIIETOK JUIsl aKTUBHBIX U MACCUBHBIX pa-
JTUOJIOKAIIMOHHBIX CHCTEM.

14. Metozp! hopMupoBaHUs aJalTUBHONM JAMAarpaMMbl HApaBIEHHOCTH B IU(POBBIX (pa3upoBaH-
HBIX aHTEHHBIX PeIleTKaX.

15. MeTonpl nojaBieHus OMeEX, IPUMEHSEMBIX B PaIHOJIOKAlIMOHHBIX CUCTEMaX C HU(PPOBBIMU
AHTCHHBIMU PELIETKaMH.

16. ABTOKOMIIEHCALlMOHHBIN METOJ IOJABJICHUS AKTHBHBIX LIYMOBBIX IIOMEX B PaJMOJIOKALMOH-
HBIX CUCTEMaXx C HIU(POBBIMU AHTEHHBIMU PELIECTKAMH.

17. HudpoBeie MeTobl (hOpMUpPOBaHUS JUArpaMM HANIPABICHHOCTH B MHOTOIY4€BbIX (ha3upoBaH-
HBIX aHTEHHBIX PeIleTKaX.

18. IlpoexTupoBanue (a3upoOBaHHBIX AHTEHHBIX PEIIETOK C MOMOIIBIO IPUKIAIHBIX CHELHUATU3H-
POBaHHBIX IIporpaMM (Ha npumepe nporpammel Fazar 4.1).

19. ITIpoektupoBaHue (ha3MpOBAaHHBIX AHTEHHBIX PELIETOK C MOMOIIbIO CIEIUATN3UPOBAHHBIX
nporpamm CBY monenuposanus (CST, HFSS u T.1.).

20. IIpoexkTupoBaHue PaTHOIOKAIMOHHBIX CHUCTEM C LUGPOBBIMU (ha3UPOBAHHBIMH AHTEHHBIMU
peIIeTKaMu ¢ TIOMOIIBIO CTICIHAIM3UPOBAHHBIX TporpaMMm (SystemVue, Phased Array System Toolbox).

14.1.3. Tembl OIPOCOB HA 3aHATUAX

AHTEHHbBIE PEIIETKH JJI1 COBPEMEHHBIX PaJIMOJIOKALIMOHHBIX CUCTEM. THIIbI aHTEHHBIX PELIETOK U
ux kinaccudukanus. Da3upoBaHHbIE AHTEHHBIE PELIETKU. AHTEHHBIE PEIIeTKU ¢ 00pabOTKOW CUTHaja.
[udpossie anteHHbie pemeTkn. OCOOEHHOCTH KOHCTPYKIUH ITACCUBHBIX M aKTUBHBIX AaHTEHHBIX pelle-
TOK. AKTHBHBIE TIepeiatoine (ha3upoBaHHbIC aHTEHHBIE PEIIETKH B PAAHOIOKAMOHHBIX CUCTEMAX.

OcHOBHBIC TAapaMeTpPhl M XapaKTEPUCTHKH aHTEHHBIX pemieTok. Koadduiment nanpasieHHOro
JEHCTBUS aHTEHHBIX penieTok. OnpeeieHne reoOMeTpUYeCKUX XapakTepUCTHK (Pa3upOBaHHBIX AHTEHHBIX
pemetok. [lonoca npomyckanus ¢GpasupoBaHHBIX aHTEHHBIX pemIeToK. MaTeMaTndeckue Mozenu (hazupo-
BaHHBIX aHTEHHBIX PEIIETOK, €€ 3JIEMEHTOB U y3510B. CHHTE3 JuarpaMMbl HAIPaBICHHOCTH (a3upoBaH-
HOM aHTCHHOW PELICTKU.

[Mudporoe dhopMupoBaHue AuarpaMmbl HANpPaBICHHOCTU B (Pa3sUpOBAHHOW aHTEHHOW peEIIeTKe.
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Anroputmsl MpoBoro GopMUPOBAHUS AUATPAMMEI HATIPABICHHOCTH. BapuaHThl OCTpOeHUS HPPOBO-
ro auarpammooOpazoBanusi. OcOOEHHOCTH KOHCTPYKIIMHM MACCUBHBIX U AKTUBHBIX IU(GPOBBIX aHTEHHBIX
PEIIETOK.

[TonaTre aganTUBHOW aHTEHHOW pemeTku. ONTUMaIbHBI BECOBOM BEKTOpP. MeETOIbI OIIEHKH Be-
coBOro Bektopa. IIpsimbie METOBI OLIEHKH BECOBOTIO BekTOpa. TepanimoHHBI METOJ OLIECHKHA BECOBOTO
BekTopa. [loTeHnanbHple BO3MOXKHOCTH aJalTUBHBIX AHTEHHBIX pemeToK. DakTopbl, NPensTCTBYIONINE
JOCTUKEHUIO MOTEHIIUATBHBIX XapaKTEPUCTUK aJalTUBHBIX aHTEHHBIX PELIETOK MPU UX TEXHUYECKOU pe-
au3aIum.

0030p crenuaTH3uPOBAHHOTO MPOTPAMMHOTO 00ECIICUCHHS 1T MOJICTTHPOBAHMS U TIPOSKTUPOBA-
HUS aHTeHHBIX pemeTok. MoaenupoBanre anteHHou pemeTku B CAIIP « CST MICROWAVE STUDIO».
MopnenupoBanue aHTeHHOM pemeTkH B cpene Matlab.

14.1.4. Bonipocsl Ha co0eceoBaHue

1. Y3 KakuX 3JIeMEHTOB COCTOUT (pa3upOBaHHAsl aHTEHHAsI PEIIETKa.

2. HazoBuTEe OCHOBHBIE IPUHLIMIIBI IOCTPOCHMSI AaHTEHHBIX PELIETOK.

3. Chopmynupyiite TeOpeMy NMEPEMHOKEHUS U YKaKUTE 001acCTh €€ MPUMECHECHHUS.

4. HazoBuTE OCHOBHBIE CIIOCOOBI AIEKTPUUYECKOr0 cKaHUpoBaHus. [losicHuTe crnocod ckaHupoBa-
HUSl, UCTIOJIb3YEMBIN B JTaHHOHU padore.

5. Ykaxute criocoObl ycTpaHeHus: AUPPaKIIHOHHBIX MAKCUMYMOB.

6. Uem ompenenseTcs MUPUHA JUarpaMMbl HalPaBJIEHHOCTH

AQHTECHHBIX PEIIETOK?

7. O0bscHUTE NPUUMHY U3MEHEHUS (OPMBI AUArpaMMbl HAPaBIECHHOCTU IPU CKaHUPOBAHUU.

8. OObsicHUTE BAMAHUE TUCKpeTa (da3bl HAa POpMy TUarpaMMbl HalpaBIEHHOCTH.

9. KakoBo BiIMsSHHE aMIUIUTYIHO-(A30BOr0 PACIpPENEICHHs] B PACKPbIBE PELIECTKU HAa BEIUYUHY
KH/I u ¢popmy auarpammbl HaripaBIeHHOCTH?

10. YkaxkuTe KpUTepUH BbIOOpA BBICOTHI PACIIOJIOKEHUS U3TydaTeiei Hajl SKpaHOM.

11.B uem nposiBisieTcs B3auMHasl CBSI3b MEX]y U3JIy4aTesIsIMU PE30OHAHCHOTO THUIIA B PELLETKE?

12.B yem 3axiroyaeTcsi MPUHIUI CO3aHus TpedyemMoro (a30BOro pacnpezesieHus, UCIoIb3yeMblii
B pabore?

13. IlpuBeauTe cxeMy NUTAaHUS AaHTEHHON PELIETKH, KOTOpasi UCIIOJIb3YETCs B IaHHOU padoTe.

14. TosicHuTe MpUHLIUI pabOThI KOJIBLEBOT'O JICIUTENST MOLIHOCTH.

15.B yeM COCTOHUT OTIMYME AHAarpaMMbl HAIIPABICHHOCTH M3JIydaTelssl B PEIIETKE OT JUarpaMMbl
HaNpaBJIECHHOCTH U30JINPOBAHHOIO U3J1ydaTesis?

16. OOBsicHUTE METOJUKY CHATHUS U OCTPOCHUS JUarpaMMbl HalIPaBJI€HHOCTH PELIETKH.

17. ChopmynupyiiTe IPpUHLIUI BIOOPA MEXIIEMEHTHOTO PACCTOSHUS B @aHTEHHBIX peIIeTKaX.

18. Uto Ha3piBaeTcs MoayieM npueMHoil ADAP?

19. HazoBure coctaBHble yacTu Moyt npueMHod ADAP u

O0OBSICHUTE UX Ha3HAYCHHUE.

20. Yro Takoe AUCKPETHOCTH (ha3upoBaHUsl, C 4YeM OHA CBs3aHa?

21. Kak BausieT JUCKPETHOCTh (ha3upOBAHUS HA OCHOBHBIE

xapakrepucTuku ADAP?

22. Onpenenute 3HEepreTuuyeckuii noreHuan npueMuoit AGAP

4yepes €€ OCHOBHBIE ITapaMeTPBL.

14.1.5. Tembl JOMALIHUX 3aJaHUN
I CrpykrypHas cxema [{OAP.
2. lpunnunst pabotel agantuBHbIX L{OAP.
3. MogenupoBanue LIOAP 1715 paguoTEXHUYECKUX CUCTEM. .

14.1.6. Tembl 1aG0paTOpHBIX padoT
HccnenoBanne XxapakTEPUCTUK aHTEHHBIX PELIETOK
HccnenoBanue xapakTepUCTUK HU(POBBIX AHTEHHBIX PELIETOK
MogenupoBanne paguoTeXHUUECKUX cucteM ¢ GAP

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns i ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
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TEJbHBIE OLIEHOYHBIE MAaTEpHUAJIb], IEPEUEHBb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlonomHUTEIbHBIE MaTepUalibl OIICHUBAHUS VIS JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU

340POBbA U HHBAJIMAOB

Kareropuu
oOydarommmxcs

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX
MaTepualoB

DopMBbI KOHTPOJISI U OLICHKU
pe3yabTaToOB 00yUEHUS

C napyueHusMu
ciryxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHus

CobecenoBanue 10 BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMHUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHUyYeHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEPKA
METOJJAMHU HCXOAS U3 COCTOSTHUS
00ydaronierocst Ha MOMEHT TPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHoi (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jluam ¢ OrpaHW4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAECTCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00y4aromuxcs mperycMaTpiuBaeTcsl TOCTYII -
Hast (popMa npeoCcTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;

- IIPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHHBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue nHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHMYCHHUSAM UX 370POBBS M BOCIIPUATHS HH(POPMALIUN:

JL1s1 i1 ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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