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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
HuctumninuHa « AHTEHHBIE pereTKH paauoiokannoHHbIX cuctem» (b1.65.31.5) otHOCuTCs K O510KY
1 (6a3oBas yacTh).
[TpenmecTByOUMMH UCUUIUIMHAMHU, (POPMUPYIOIIMMHU HadalbHbIE 3HAaHUS, sABIsA0oTCA: Kocmuue-
ckue cucrembl, MatemaTrka, OCHOBBI TEOPUH PATUOIOKALMOHHBIX CUCTEM U KOMILIEKCOB, Du3HKa.
[Tocnenyromumu JUCHUIIMHAME SABJSIOTCSA: OCHOBBI TEOPUM PaJUOHABUTAIIMOHHBIX CHUCTEM U
KOMILIIEKCOB, OCHOBBI TEOPUH PAAUOCUCTEM U KOMIUIEKCOB YIIpaBJICHUs, Paalon0KallnOHHbIE CTAHIINH.

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) 66 66
Jlexknun 32 32
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[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 16 16
CamocTtosiTenbHas paboTa (Bcero) 42 42
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 12 12
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 19 19
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 11 11
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 =
= jas} o O < 2 (D] s
P 8 s s o3 2 0
HazBanus pa3aenoB TUCHUTUIUHBI i © o, o, o © S5
= 5 G s 5 O s E
2, = 5 S 3 g2
= | 5 | 2 |28 §F
9 cemecTtp
1 O6nacTu npUMEHEeHUs 1 Kilaccupuka- 6 0 0 4 10 |IICK-1.6
L1l aHTEHHBIX PEIIEeTOK
2 AHanu3 U CUHTE3 XapaKTepUCTUK aH- 8 6 5 8 27 |IICK-1.6
TEHHBIX PEIIETOK
3 LudpoBsie aHTEHHBIE PEHIETKA 6 4 5 12 27 |IICK-1.6
4 ApanTvBHBIC AaHTEHHBIE PEIIETKU 6 4 0 8 18 IICK-1.6
5 KomnproTepHOE KOHCTPYMPOBAaHUE U 6 4 6 10 26 |IICK-1.6
MOJIEIMPOBAHHNE AHTEHHBIX PELIETOK
Hroro 3a cemectp 32 18 16 42 108
Hroro 32 18 16 42 108
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 3 £
3 s 5
Z > 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCUUILTUHBI MO JEKIHUSIM 5 - §~ 5
o E
= 2 =
e e g
= S
9 cemecTp
1 OGnacTi mpUMEHEHHS ¥ | AHTEHHBIC PEIIECTKU JUIsl COBPEMEHHBIX PaIn0JIOKa- 6 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 6
2 AHai3 ¥ CUHTE3 OCHOBHBIE TapAMETPBI U XapaKTEPUCTUKHA aHTEHHBIX 8 [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 8
3 Iludpossie anTennbie | [{udpoBoe popMupoBaHue ArarpaMMbl HapaBJIEHHO- 6 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- 6 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- 6 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 6
Hroro 3a cemectp 32

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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[IpeamecTByrOmMME TUCITUATITUHBI
1 Kocmuueckue cucTeMbl + +
2 Marematuka +
3 OCHOBBI TEOPHUH PATUOTOKAITMOHHBIX CH- N N
CTEM U KOMILJIEKCOB
4 ®dusnka +

[Tocnenyromue TUCHUIIITUHBL

1 OCHOBBI TEOPHH PATUOHABUTAITMOHHBIX N N
CHCTEM U KOMILJIEKCOB
2 OCHOBBI TEOPUH PATUOCUCTEM U KOMILIEK- 4 N
COB YTIpaBJICHUS
3 PaguosIoKariMoOHHEIE CTAHIIUT + +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUH TUCIHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIIMH, (HDOPMUPYEMBIX TPH HM3yYCHUHW AWCIMILIMHBI, W BHJOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU TUCHUUILIAHBI, U BUJOB 3aHS -

THH

§ Bunrwl 3anstuit

= z -

2 ; S E K DopMBI KOHTPOJIII

= < .

: : : < 2

S = = S

A =

TICK-1.6 + + + + Homamaee 3amanue, Cobe-

cenosanue, OTyer 1o j1abdo-
paTtopHoii pabote, Ompoc Ha
3aHATUAX, 3a4eT, TecT

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYIIL.

7. JJaGopaTtopHbie padoThI
HanmenoBanue 1abopaTtopHbIX padoOT npuBeAeHo B Tadbmmue 7.1.
Tabmuma 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

3 z§
3 =
Z 25
]
HasBanwus pa3nenoB HaumenoBanue 1abopaTtopHbIX padoT zF &5
° 2 <
> Sz
e e g
= o
9 cemecTp
2 AHanu3 ¥ CUHTE3 HccnenoBanue XxapakTepUCTUK aHTEHHBIX PEIIETOK 5 IICK-1.6
XapaKTepPUCTUK aHTCHHBIX |y o 5
peleToK
3 Ludpossie antenHsle | MccnenoBaHue XapaKTepUCTHK IU(PPOBBIX aHTEHHBIX 5 IICK-1.6
peLeTKH peleToK
Hroro
5 KomnbrorepHoe MogenupoBaHnue paguoTeXHUYecKux cucreM ¢ AP 6 IICK-1.6
KOHCT BaHHE U
OHCTPYUPOBaHUE Vroro 6
MOJIETTUPOBAHUE
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AHTCHHBIX PCHICTOK

Uroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMmeHoBaHNe NpakTUUECKUX 3aHATUH (CEMMHApOB) NpUBeaeHO B Tabuuie 8.1.

Tabmuia 8.1 — HaumeHoBaHMe MPaKTUYECKUX 3aHATHHA (CEMHUHAPOB)
3 z§
3 s 5
Z > 5

HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o S E
= o, =
a o 2
= Sl
9 cemecTtp

2 AHanu3 U CUHTE3 [IpoekTupoBaHrE aHTEHHBIX PEIIETOK 6 IICK-1.6

XapaKTePUCTHK aHTCHHBIX |y o o 6

peLIeToK

3 Ludpossie antenHsle | [IpoexTrpoBanus U(PPOBHIX AHTEHHBIX PEIIETOK 4 IICK-1.6

perieTkH Hroro 4

4 AnanTtuBHbIE aHTEHHbIE | [[pOeKTHpOBaHNE aJaITUBHBIX AHTEHHBIX PEILIETOK 4 [ICK-1.6

PCHICTKH Hroro 4

5 KommnsrorepHoe KomnprorepHoe MoIeNMpoBaHNE aHTEHHBIX PEHIETOK 4 [ICK-1.6

KOHCTPYHPOBAHUE U Hroro 4

MOJIeTMPOBaHHE

AQHTEHHBIX PEIIETOK

Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Buzbl camocTosTenbHOI paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B

tabmune 9.1.
Tabmuua 9.1 — Buasl caMOoCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIETEHIIUN
3 z §
3 = =
) O =
Buasr camocTosTensHOM & > O
HazBanus pa3nenos 57 &5 @DopMBI KOHTPOJIS
paboThI g s 2
S g =
a g
~ S
9 cemectp
1 O6mactu npumeHenus u | [IpopaboTka JTEKIIMOHHOTO 4 |TICK-1.6 |Ompoc Ha 3aHATHIX
KJIacCU( UKL MaTepuana
HTCHHBIX PEIICTOK
aHTe peniero Vroro
2 AHanu3 U CUHTE3 [IpopaboTka JIEKIIHOHHOTO [ICK-1.6 |3ader, Onpoc Ha 3aHATHX,
XapaKTepUCTHK aHTEHHBIX |MaTepHuaia Otyet mo maboparopHOU
peNIeToK O(OpPMIEHHE OTIETOR 11O 4 %aGOTe, CobOecenoBanue,
nabopaTopHbIM paboTam ecr
Hroro
3 Hudpossie antennpie | [logroroBka k mpakTuye- 4 |IICK-1.6 |[domaminee 3agaHue, 3ayer,

pelieTku

CKHUM 3aHSTHSAM, CEMHHA-
pam

Onpoc Ha 3anatusx, Ot-
4eT 1o J1JabopaTopHOil pa-
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[TpopaboTka JIEKITMOHHOTO 4 6ote, CobecenoBanue,
Marepuaia Tect
OdopmiieHre 0TIETOB TIO 4
naboparopHbeIM paboTam
Htoro 12
4 AnantuBHbie anTeHHble |[loAroToBKa K mpaxkTHye- 4 I[ICK-1.6 |Jlomamsee 3amanne, 3a4erT,
peleTKu CKHUM 3aHSATHSIM, CEMHHa- Omnpoc Ha 3ansaTusx, Cobe-
pam cenoBanue, TecT
[IpopaboTka JIeKIIMOHHOTO 4
Marepuaa
HUtoro 8
5 KommnbrorepHoe [ToaroroBka k mpakTuue- 3 IICK-1.6 | JomamHee 3aaHue, 3a4eT,
KOHCTPYHUPOBAaHUE U CKUM 3aHSATHAM, CEMHHA- Ompoc Ha 3ausaTusax, OT-
MOJICTHPOBAHHE pam 4eT 1o 1abopaTopHOil pa-
HTEHHBIX PEIIETOK T BaHU
ante peHICTO [TpopaboTka JIEKIMOHHOTO 3 ,?,O e, Cobecenosarue,
MaTepuana et
OdopmiteHre 0TIETOB 1O 4
JabopaTOpHBIM paboTam
Hroro 10
Hroro 3a cemectp 42
IlogroroBka u cgaya sK3a- 36 DK3aMeH
MeHa
Hroro 78
10. KypcoBasi paGora (mpoexr)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabmura 11.1 — banbHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

N . MaxkcumanbHbIH
. MakcumanbHBIN MaxkcumanbHBIT
DneMeHTHl y4eOHO 0as 3a mepuo; Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI] cemecTpa
9 cemecTp
JomarnHee 3a1aHue 5 5 5 15
Omnpoc Ha 3aHATHAX 5 5 5 15
Otuer no n1aboparopHoit 5 5 10
pabote
CobecenoBanue 5 5 5 15
Tect 5 5 5 15
Hroro makcumyM 3a nepu- 20 25 25 70
on
DK3aMeH 30
Hapacratomum nurorom 20 45 70 100
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11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

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

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

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONuIe
11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

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

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Pammorexnmyeckue cuctemsl: YueOHoe mocodue / 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. VYcrpotictea 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. lonotHuTEIbHAS JIUTEpaTypa
1. PacmpocTpaHeHue paJHOBOJIH M aHTCHHO-(QHUICPHBIC 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. VYerpoiictea CBY u antenns! : Yueonuk aus By3oB / . U. Bockpecenckuit [u ap.] ; pen. : .
. BockpeceHCckuil. - 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 MTOCOOUSHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYEeCKHE TOCOOHS

1. Papuorexnuueckue cuctembl: Meronuyeckoe nocobue Mo MpoBEACHUIO MPAKTUYECKUX 3aHS -
tuii  / [Henmmco B. II. - 2013. 33 c¢. [OnektponHslii pecypc] - Pexum mgoctyna:
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 pa®oTe AJjii MarucTpaHTOB, HaIlpaBIICHUS
210400.68 «Pagnorexuuka», npopmis « MUKpPOBOIHOBas TexHUKA U aHTeHHb / ['ommn . I, TpyOaues
A. A, ®areee A. B. - 2014. 33 c. [OnexrponHbli pecypc] - Pexum poctyna:
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https://edu.tusur.ru/publications/4882, nara o6pamenus: 17.05.2018.

3. CamocrosTenbHas paboTa CTyJeHTa NPU U3yYCHUN AUCIUTUINH MaTeMaTHYECKO-€CTECTBEHHO-
Hay4HOTO, 00IIenpo(dhecCHOHATBHOTO (IPO(HECCHOHATBHOTO), CIICIIMATBHOTO IIUKIIOB: Y4eOHO-MeToqHYe -
cKoe mmocobue mo camocTosaTensHO# padote / Konorpusor B. A., Menuxos C. B. - 2012. 9 ¢. [DnekTpoH-
HBII pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/1845, nara obpamenus: 17.05.2018.

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIMI C OTPAHMYEHHBIMHU BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl IJIsi CAMOCTOSTENILHON M ayAUTOPHOW pabOThl 00ydaroIuXcs
W3 YUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAIIHIH.

JLJist i1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonasibHbie 6a3bl JaAHHBIX U HH(GOPMAIIMOHHbIE CTIPABOYHbIE CHCTEMbI
1. Hayuno-oOpa3oBatenbnsblii mopran TYCYP

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHue JUCHUILIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUIYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI U MIPOMEXKYTOYHOM aTTECTAI[UU HCITONIL3YEeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE HII-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3JieiaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPaAMMHOe o0ecnedyeHue J1Jisl NPAKTHYECKUX 3aHATH

VYuebHast 1aboparopust HHOOPMAIIMOHHBIX TEXHOIOTUN

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHHSI 3aHSATUH J1a00paTOPHOTO TUIIA, TOMEIIEHUE AJII KyPCOBOTO MPOSKTUPOBAHUS (BBITIOTHEHHS Kyp-
COBBIX padoT)

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 47, 423 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- locka marautHO-MapkepHass 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.

[IporpamMmmMHoOe obecrnieueHue:

- 7-Zip

— AVAST Free Antivirus
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— Adobe Acrobat Reader

— Google Chrome

— LibreOffice

— Microsoft PowerPoint Viewer
— Microsoft Windows 7 Pro

— Opera

— Scilab

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoOe odecriedeHne J1JIs J1adopaTopHbIX padoT

VYuebHas naboparopust UHGOPMALMOHHBIX TEXHOIOT U

yueOHasi ayuTOpus ISl IPOBEICHHS 3aHATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpus IS TIPO-
BE/ICHUS 3aHATHH JJaOOPAaTOPHOTO THIIA, TIOMELIEHHE JUIsl KypCOBOIO MPOEKTUPOBAHUS (BBIMOJIHEHUS KYyp-
COBBIX PadoT)

634034, Tomckas obnacte, . Tomck, Bepmnuna ynuna, 1. 47, 423 ayn.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- Jlocka maruutHo-MapkepHasi BRAUBERG;

- LMC-100103 Dxpan ¢ anexrpornpuBogom Master Control Matte 203*203 cm White FiberGlass,
yepHast KaiiMa 110 IepUMeTpy;

- [Ipoextop NEC «M361X»;

- CuctemusIit 6710k (16 miT.);

- Mounutops! (16 mrt.);

- Kommnsrotep;

- Kommuiekt cienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

ITporpaMMHoO€e obecrieueHue:

- T-Zip

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Google Chrome

— LibreOftfice

— Microsoft PowerPoint Viewer

— Microsoft Visual Studio

— Microsoft Windows 7 Pro

— Opera

— Scilab

13.1.4. MaTrepuajbHO-TEXHMYECKOE M IPOTPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4ueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi MeOelb;

- komneroTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tepedens MpOrpaMMHOTO 00ECIICUCHUS:
- Microsoft Windows;
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- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

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

OcBoeHHe NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JIEKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEIUIUTENEH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHHUECKUE CPENICTBA ITpreMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIIOAeH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB 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 OTpeieieHe aHTEHHON PEIIeTKH:
1) AHTeHHast ¢ OOJIBIIION anepTypoit
2) AHTeHHa, COCTOSIIAs U3 HECKOIBKUX M3NydaTeNel 1 mapaboanyeckoro 3epkaia
3) CnoxxHast aHT€HHA, COCTOSAIIAS U3 COBOKYMTHOCTH OT/AEIBHBIX aHTE€HH, PACIOJIOKEHHBIX B TIPO-
CTpaHCTBE 0COOBIM 00pa3zoM
4) AHTEeHHAs CO CIIO)KHON KOHCTPYKITUEH

2 Bribepute BepHOe mpoaonkeHue: «C yBeTnYeHHeM I1ara pacrojoKeHHs IEMEHTOB aHTEHHOU
peweTku...»: 1) [llupuna quarpaMmmbl HaNpaBI€HHOCTH YMEHbIIAETCS

2) llupunHa quarpaMMbl HalIPaBJIEHHOCTH YBEJIUYUBACTCS

3) Hupuna quarpamMmsl HallpaBJIEHHOCTU HE MEHSETCA

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

3 BreibepuTte BepHOe omnpesienenrne kod(duimenTa HanpaBIeHHOTO IeHCTBUS aHTCHHON PELIeTKH:

1) OTHOIIEHUE KBaIpaTa HANPSDKEHHOCTH T0JIsI, CO3/1aBa€MOT0 aHTEHHOW B JIAHHOM HaIlpaBJICHUH,
K CpEIHEMY 3HAYEHUIO KBaApaTa HANPSHKEHHOCTH IOJIS 110 BCEM HAITPaBICHUSIM

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

3) OTHOIICHHNE HAMPSHKEHHOCTH TIOJISA, CO3aBAEMOTO aHTEHHOW B JJAHHOM HANpaBJIEHWHU, K Cpe-
HEMY 3HAYCHUIO

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

4 Broibepute BepHoe mponobkeHHe «C yBelWYeHHeM TrabapUTHBIX pa3MEpoB AaHTEHHOM pe-
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HIETKU. .. »:
1) KoaddbunueHnt ycuneHus: yBenuunBaeTcs
2) KoapuuueHT ycuneHus yMEeHbIIaeTCs
3) Koo dunueHnt ycunenus: He MEHSETCS
4) Koa¢ddunueHTt ycuieHus: He 3aBUCUT OT Pa3MEpPOB aHTEHHOW PEIIeTKH

5 BeiGepuTe BepHBIil OTBET:

1) HPAP umeeT TobKO IUPPOBHIE MOTYITH

2) HDAP umeeT TOIBKO aHAJIOTOBBIE MOJTYJIN

3) HDPAP umeet aHanoroBbie U TU(OPOBBIC MOTYIIH

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

6 BeiOepuTe BepHbIil OTBET:

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

2) Wznyuaemass MOIIHOCTh curHajia akTuBHoM DAP ompenensercs KOMMYECTBOM aHTCHHBIX AJIC-
MEHTOB

3) Usnywyaemass MOmHOCTh curHajia aktuBHo AP ompenenseTcs MONIHOCTHIO TEpeaaTdyuka
1M

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

7 JnarpaMma HalpaBJICHHOCTU aHTEHHOM PELIETKY paBHA:

1) IlpousBeneHuto quarpaMMbl HalpaBJIEHHOCTH AHTEHHOT'O 2JIEMEHTA HAa MHOKUTEIb PEIIETKU
2) lnarpaMmMe HanpaBJI€HHOCTH aHTEHHOI'O 3JIEMEHTA

3) Cymme quarpaMM HanpaBJIe€HHOCTH BCEX aHTEHHBIX 3JIEMEHTOB

4) IIpousBeneHuIo quarpamMm HarpaBI€HHOCTH BCEX aHTEHHBIX JIEMEHTOB

8 AHTeHHbIe 351eMeHThl DAP:

1) He BusiroT mpyr Ha apyra

2) meroT B3aMMHOE BIIMSIHHE

3) UMeroT B3aMMHOE BIMSIHUE TOJIBKO TIPH M3TyUYEHUN
4) VImeroT B3aMMHOE BIHMSIHUE TOJIBKO MPU IpUEME

9 Curnan Ha Beixone ®AP nonydaercs myrem:

1) CnoxxeHust BceX CUTHAJIOB C aHTEHHBIX 3JIEMEHTOB, YUYUTHIBas COOTBETCTBYIOIINE UM KOMILIEKC-
HbI€ BECOBbIE KO3()(DUITECHTHI

2) CnoxeHHs BCEX CUTHAJIOB C AaHTEHHBIX 3JIEMEHTOB, 0€3 y4eTa COOTBETCTBYIOIIUX UM KOMILIEKC-
HBIX BECOBBIX KO (HUITUEHTOB

3) [IpousBeneHust BCeX CUTHAIOB C aHTEHHBIX AJIEMEHTOB

4) BpluuTaHus BCEX CHTHAJOB C AHTEHHBIX JJIEMEHTOB, YYUTHIBAS COOTBETCTBYIOIME WM
KOMIUICKCHBIEC BECOBBIC KOO(P(DUIIUECHTHI

10 ITpuemusrii Tpakt LIPAP cocTout us:

1) MIILY, cmecutens, rerepoauna, Y114

2) MIIIY, cmecurens, rerepoauna, YU, AL, kBanpaTypHOTO popMuUpOBaTes
3) Cmecurens, rereponuna, Y114, ALIL, kBagpaTypHoro ¢popMupoBaTens

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) JIna MOHMKEHUST YaCTOThI BXOJHOTO CUTHAJIA

3) [nst ocnabiieHust BXOHOTO CUTHAJIA

4) [nst punpTpaiuu BXOIHOTO CUTHATIA

13 IMpumenenne LIOAP no3BomnseT no 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 AIICKTPOHHOTO CKAaHMPOBAHUS
ay4a

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

4) YMEHBIINTH Ta0apUTHI U MACCy aHTCHHOM CHCTEMBI

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

1) YBeTu4uTh KOJTUYECTBO JTydeH

2) YMEHbBIIUTD KOJIUYECTBO JTyuyei

3) ChopmupoBath Oosiee y3Kui JTyd

4) YMEeHbIIHUTb TradapuThl U MacCy aHTEHHON CHCTEMBI

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

1) YyqmuTh OTHOIIEHHE CUTHAI/IIYM

2) YXynImuTh OTHOIICHUE CUTHAJ/TITYM

3) CoxpaHHTh OTHOLICHHUE CUTHAJ/ITYM
4) YBenmnuuTh YPOBEHD IITyMOB

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

2) ns ctabunusanuy YpoBHS BXOJJHOTO CUTHAJa

3) Inst punbTpanuu BXOAHOTO CUTHANA

4) Jlnst ycusieHust ypoBHSI BXOAHOTO CUTHAsa

17 IIpumenenue ALl B npuemaoMm Tpakte LIOAP Heobxommumo:
1) st nuckpeTu3aluy BXOJHOTO CUTHAJa

2) JInst KBaHTOBAHUS BXOJJHOTO CUTHAJIA TI0 aMILTUTY/IC

3) Jlnst KBaHTOBaHMS BXOJAHOTO CHTHAJA 1O (asze

4) JInst KBAaHTOBAaHUS BXOJTHOTO CHTHAJIA IO YaCTOTE

18 IIpumenenue kBaapatypHoro ¢hopMmupoBatels B mpueMHoM TpakTe [{OAP Heo6xomumo:
1) 1st mpeobpa3zoBaHus 4aCTOTHI BXOAHOTO CUTHAJIA

2) dns dopMupoBaHus KBaApaTyp BXOAHOTO CUTHAIA

3) Inst punbTpanuu 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

CornacoBaHa Ha noprane N2 26472 14



20 HOAP umeroT mpeuMyIiecTBO M0 CPABHEHHUIO C MapadoInIecKor aHTeHHOMK

1) B Bo3MOkHOCTH (hPOPMUPOBAHUS AJANITUBHON AUAarpaMMbl HAIIPABJICHHOCTH

2) B Bo3moxHOCTH (hopMUpOBaHUs Oojiee Y3KOM AMarpaMMbl HampaBiICHHOCTU MPHU OJAWHAKOBOM
pa3Mepe aHTeHH

3) B Bo3mMokHOCTH (hOpMHUPOBAHUS TUATPAMMbI HAITPABICHHOCTH 0€3 OOKOBBIX JICTIECTKOB

4) B Bo3MOxxHOCTH (hOpMHPOBaHUs OoJiee MIMPOKOH JUarpaMMbl HApaBIEHHOCTH MPH OJWHAKO-
BOM pa3Mepe aHTeHH

14.1.2. Jx3amMeHallMOHHbIE BONPOCHI

1. Knaccudukanus ¢pazupoBaHHBIX aHTEHHBIX PEIIETOK 110 00JIACTU MPUMEHEHHS] B COBPEMEHHBIX
PaZvoJIOKAIMOHHBIX CUCTEMAX.

2. Knaccudukanus (a3upoBaHHBIX AaHTEHHBIX PEIIETOK B COOTBETCTBUM C UX TEXHHUYECKUMH Xa-
PaKTEepUCTUKAMHU.

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

4. OcHOBHBIE TApAMETPHI U XaPAKTEPUCTUKH (Pa3MPOBAHHBIX AHTEHHBIX PEIIETOK.

5. MaremaTtuueckas Mosienb (pa3upOBaHHBIX AHTEHHBIX PEIIETOK, €€ AJIEMEHTOB U Y3JIOB.

6. XapakTepUCTUKU HANpPaBJIEHHOCTH (pa3sMpOBAHHONW aHTEHHOW PELIETKH.

7. KoadduuueHTt HarpaBieHHOTO AeHCTBUS U KO3(DPUUHMEHT ycuiaeHus (pasupoBaHHOW aHTEHHON
PEILLETKH.

8. CBs3b XapaKTEPUCTUK HAIPABIEHHOCTH (Da3MpOBAHHON aHTEHHOM PEIIETKH C I1aroM penIeTKH
Y CBOWCTBaMU HaIpPaBICHHOCTU OTACIBHBIX U31y4aTeseil.

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

10. Metonbl popMUpOBaHUS AMArpaMM HAINIPaBIEHHOCTH B MHOTOJIYYEBBIX (Da3MpOBaHHBIX aHTEH-
HBIX pelIeTKaXx.

11. CrpykrypHas cxeMa HUPPOBbIX (ha3MpOBAHHBIX AHTEHHBIX PELIETOK.

12. Metop!l U anropuTMbsl 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 aJalTUBHOM JAMarpaMMbl HapaBIEHHOCTH B IU(POBBIX (pa3upoBaH-
HBIX aHTEHHBIX PEIleTKaX.

15. MeTonpl nojaBieHus OMEX, MIPUMEHSEMBIX B PaHOJIOKAIIMOHHBIX CUCTEMaX ¢ HU(PPOBBIMU
AHTCHHBIMU PELIETKaMH.

16. ABTOKOMIIEHCALlMOHHBIN METOJ IOJABJICHUS AKTHBHBIX LIYMOBBIX IIOMEX B PaJMOJIOKALMOH-
HBIX CUCTEMaXx C HU(POBBIMU aHTEHHBIMU PELIETKAMH.

17. Hudpossie MeTobl (hOpMUpPOBaHUS JUArpaMM HANIPABICHHOCTH B MHOTOTY4€BbIX (ha3upoBaH-
HBIX aHTEHHBIX PeIleTKaX.

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

19. IIpoektupoBaHue (ha3MpOBAaHHBIX AHTEHHBIX PELIETOK C MOMOUIbIO CIEHUATIN3UPOBAHHBIX
nporpamm CBY monenuposanus (CST, HFSS u T.1.).

20. IIpoexTupoBaHue PaTHOIOKAIMOHHBIX CHUCTEM C LUGPOBBIMU (ha3UPOBAHHBIMH AHTEHHBIMU
pelIeTKaMu ¢ TIOMOIIBIO CTIEIHAIM3UPOBAHHBIX TporpaMMm (SystemVue, Phased Array System Toolbox).

14.1.3. Bonipochl Ha cobeceoBaHue

1. I3 Kkakux 3JIEMEHTOB COCTOUT (pa3upOBaHHAsI aHTCHHAS PEIICTKA.

2. HazoBuTe OCHOBHBIE IPUHIIMITBI TOCTPOCHHS aHTEHHBIX PELIETOK.

3. ChopmymupyiiTe TeOpeMy MEPEMHOKECHHSI H YKXKHUTE 001aCTh €€ IPUMEHEHUS.

4. HazoBuTe OCHOBHBIE CIIOCOOBI 3NEKTPUUECKOro ckanupoBanud. [losicHure cocod ckaHupoBa-
HUS, UCTIOJIb3YEMbIH B TaHHOH paborTe.

5. Ykaxkute crocoObl ycTpaHeHUs TU(PPaKIIMOHHBIX MAKCUMYMOB.

6. UeM omnpenensieTcs UpUHA JUarpaMMbl HallpaBJIE€HHOCTH

AQHTEHHBIX PEIIETOK?
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7. O0BsicCHUTE MPUINHY U3MEHEHUS (OPMBI AHArPaMMbl HAIPABICHHOCTH TIPU CKAHUPOBAHUU.

8. O0bscHUTE BIUSHUE TUCKpeTa a3kl Ha GOpMy AHarpaMMbl HAPaBIEHHOCTH.

9. KakoBo BIMsSHHE aMIUIUTYIHO-(PA30BOTO PACIPENICICHUS B PACKPHIBE PEUICTKU HA BEIHUUUHY
KH/I u popmy nmuarpamMmbl HarpaBIeHHOCTH?

10. YkaxuTe KpUTEpUU BBIOOPA BHICOTHI PACIIOIOKEHUS H3TydaTenei Hajl SKPaHOM.

11.B yem nposBIISIETCA B3aMMHAs CBSI3b MEXKY U3ITydaTeJIsIMU PE3OHAHCHOTO TUIIA B PEIIETKE?

12.B 4em 3akirodaeTcs MPUHIUN CO3aHus TpedyemMoro (a3oBOro pacipeesieHus!, HCIIOIb3yeMbIi
B pabore?

13. [IpuBeauTe cXeMy MUTAaHUS AHTEHHOM PEIIETKH, KOTOpasi HCIIONb3yeTCs B TaHHOM paboTe.

14. TTosicHuTEe MPUHIKAT PaOOTHI KOJBIIEBOTO JACIUTENS MOIITHOCTH.

15.B yeM cOCTOUT OTIMYME AUAarpaMMbl HAMPABICHHOCTH M3Jy4yaTessl B PELUIETKE OT JUarpaMMbl
HaNpaBJIEHHOCTH U30JIMPOBAHHOTO U3JTydaTesis?

16. OOBsiICHUTE METOJIUKY CHSTHS U TIOCTPOCHUS TUArpaMMbl HANIPABICHHOCTH PEIIETKH.

17. ChopmynupyiTe TPUHIIMI BEIOOPA MEXKITIEMEHTHOTO PACCTOSHUS B @aHTEHHBIX PEIIeTKaX.

18. Uto Ha3piBaeTcsa MoayaeM npueMHo ADAP?

19. HazoBure coctaBHbIe YacTh Moy mpueMHoi ADAP u

OOBSICHUTE WX Ha3HAYCHHE.

20. Yrto Takoe TUCKPETHOCTH (pa3upoBaHMs, C UeM OHA CBs3aHA?

21. Kak BnusieT AMCKPETHOCTH (pa3upoBaHUs HA OCHOBHBIC

xapakrepuctuku ADAP?

22. Onpenenure sHEPreTUYeCKuil moreHuuan npuemMHon AGAP

yepes ee OCHOBHBIE MTapaMeTphI.

14.1.4. Tembl fOMAIIHUX 3aaHUH
1 CrpykrypHas cxema [IOAP.
2. [lpunuuns! padote! agantuBHbIX [{IOAP.
3. MogpenupoBanue LIMAP nns paquoTEXHUYECKUX CUCTEM. .

14.1.5. Tembl 0IPOCOB HA 3aHATHAX

AHTEHHBIE PEIIETKHU AJIi COBPEMEHHBIX PAaJUOIOKAI[MOHHBIX CUCTEM. THIIbI aHTEHHBIX PEIIETOK U
ux kiraccudpukanus. @a3upoBaHHbIC aHTEHHBIC PELICTKH. AHTEHHBIE PEIIETKH ¢ 00pabOTKOM CUTHajA.
[Tudpossie anTeHHbIe pemieTk. OCOOEHHOCTH KOHCTPYKLUM MTaCCUBHBIX M AKTUBHBIX AaHTEHHBIX pelle-
TOK. AKTHBHBIE Tepearomyre Ga3upoBaHHbIC AaHTEHHBIC PELIETKH B PAJHOIOKAIIMOHHBIX CUCTEMAX.

OcHOBHBIE IapaMeTpbl M XapaKTEpPUCTHKH aHTEHHbIX pemieTok. Koadduuuent HanpaBieHHOro
JeMCTBUS aHTEHHBIX perieTok. OnpeaeneHne reoOMeTpHYECKUX XapaKTepUCTUK (Pa3MpOBAHHBIX aHTEHHBIX
pewerok. [lonoca nponyckanus GpasupoBaHHBIX aHTEHHBIX peleTok. MaremaTnyeckue Mozenu (azupo-
BaHHBIX aHTCHHBIX PEIETOK, €€ AJIEMEHTOB U y3510B. CHHTE3 auarpaMMbl HalpaBICHHOCTH (ha3upoBaH-
HOM aHTEHHOM PEIIeTKH.

[udposoe dhopmMupoBaHUE AUATpaMMBI HAIMPABICHHOCTH B (pa3MpOBaHHONW aHTEHHOW pEIIETKE.
AnroputMsl HUGpPoBOro GOpMUPOBAHUS TUarpaMMbl HalpaBiIeHHOCTH. BapuaHTel moctpoenus nudpoBo-
ro auarpammooOpaszoBaHus. OCOOEHHOCTH KOHCTPYKIIMM NMACCUBHBIX M aKTUBHBIX HU(POBBIX aHTEHHBIX
pELIEeTOK.

[TonsiTne aganTUBHON aHTEHHOU pemeTkd. ONTUMaIbHBIN BECOBOM BEeKTOp. MeTobl OLIEHKH Be-
coBOro Bekropa. lIpsiMble METO/bI OLIEHKM BECOBOIO BEKTOpa. MTepallnoHHBIM METOJ OLEHKH BECOBOIO
BekTopa. [loTeHnnanbHbIe BO3MOKHOCTH aJaNTHBHBIX AaHTEHHBIX pemeTok. MakTopsl, MpensTCTBYIONINE
JOCTH)KEHUIO TIOTEHLIMAIBHBIX XapaKTePUCTUK aJallTUBHBIX AHTEHHBIX PEIIETOK IPH UX TEXHUYECKOH pe-
aNU3aLuu.

O0630p crnenuaIn3upOBaHHOIO IPOrPAMMHOI0 00ecIeueH st 1151 MOJEIMPOBAHUS U ITPOEKTHPOBA-
HUS aHTEHHBIX peweTok. Monenupoanue anteHHol pemetku B CAIIP «CST MICROWAVE STUDIO».
MonenrpoBaHre aHTEHHOH pelieTku B cpene Matlab.

14.1.6. 3auér
He npenycmorpeH.

14.1.7. Tembl 1260paTOPHBIX PadoT
HccnenoBanne XapakTEpPUCTHK aHTEHHBIX PEIIETOK
HccrnenoBanne xapakTepuCTUK HUPPOBBIX aHTEHHBIX PEIIETOK

CornacosaHa Ha noprane Ne 26472 16



MogenupoBaHnue paguoTeXHuuecKkux cucrem ¢ @AP

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -

TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/II_IC 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHBIC MaTepuajibl OLUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU

310pPOBbA U MHBAJIUJIOB

Kareropuu
oOy4arommxcs

Bub! JONOTHUATENBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YUCHUS

C napyueHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIeCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4€TYy,
OIPOC 0 TEPMHHAM

[IpeumyIiecTBEHHO YCTHAsI MPOBEPKa
(MHIMBUAYAIBHO)

C napyumeHusMu
OIIOPHO-
JBUTATEJIBHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSIMH T10
00LLIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyiiecTBEHHO POBEPKa
METOJAMH UCXOJIS U3 COCTOSTHUS
00y4arouierocss Ha MOMEHT IPOBEPKHU

14.3. MeToauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00ydaromuxcs MperycMaTpuBaeTcs JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 I ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

[Tpu HEOOXOMUMOCTH AT JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IIpOLIe-
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Jypa OLIEHUBAHUS PE3YILTATOB O0YUICHHSI MOXKET POBOIUTHCS B HECKOIBKO 3TAIIOB.
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