degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TEeXHOJIOT Ui

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: q)aBI/IpOBaHHBIe AHTCHHBIC PCHICTKHU
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa paaroGU3NKN U TEXHUIECKOH KNOSPHETUKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: A.M. lIIuTnkoB, KaH[. TEXH. HAYK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl paarnou3nKki U Texundeckoi kudepueruku 09.04.2020



AHHOTANMA

dazupoBannble aHTeHHble pemieTku (PAP) — naubornee mepcrekTHBHAS M CTPEMHUTENBHO PAa3BHBAIOIIASCS
oTpacib aHTEHHOW TEXHHKH, BO3HHUKIIAas B Hadaje BTopod mojoBuHbl 20-ro Beka. Hacrosmee ydeOHOe
nocoOue akKyMyJIUpPYeT OIBIT HECKOJBKHX JECATKOB JIET YTCHHS Kypca «Teopus M TeXHUKa (ha3sMpOBAaHHBIX
anteHHbIx pemetok» B [IAO «PAJJUODU3NKA», 6azoBom mpennpusitun MOTU. [pennonaraercs, yto
ciymarenb — cTyfeHT 4-ro kypca M®TU, monmyuuBmmii 0a30ByI0 MOATOTOBKY (OCHOBBI MaTeMaTHYECKOTO
aHaiu3a ¥ TEOPUH CUTHAJIOB, CBOMCTBa mpeobOpasosanusi Oypee). Taxke mpearnonaraercsi, YT0 CEMECTPOM
paHee CTYJCHT MPOCITyIIal O0Iuil Kypc TEOPUH U TEXHUKH aHTEHH Ha Hallei 6a3oBoil kadenpe.

Kypc teopun n texuuku ®AP mo3Bossiet, ¢ 01HON CTOPOHBI, MOMYYUTh O0IIee MpeAcTaBIeHHE 00 aHTEHHBIX
pelIeTKax M 3aJI0KUTh OCHOBY ISl HOCTIEyomero o0y4deHns. ABTOPBI CTaBAT LEJbI0 BBIPAOOTKH Y CTyIEHTa
0011ero UHTYUTHUBHOTO «4uyBcTBa» MAP. C apyroil CTOpOHBI, Kypc COAEP)KUT JOCTATOYHO MH(POPMAIMU AJIS
CTYIACHTOB, eJAIOMINX BIOCICACTBUH CIEIIMATN3UPOBATHCS. HETIOCPEICTBEHHO B pa3padboTke DAP.

1. leau u 3apauu

eap AUCUMNIMHBI
M3YYCHHE OCHOB TEOPHH U TEXHUKH COBPEMEHHBIX (pa3MPOBAHHBIX aHTEHHBIX penieTok (DAP).

33]13‘[1/[ JAUCHUIIINHBI

° HpHOGpeTeHI/Ie TCOPCTUICCKUX 3HaHUM O Ha3HaueHun OAP MNPUMCHUTCIIBHO K CHUCTCMaM
pa-anoJjIOKalu1 U paanoCBA3U U UX OCHOBHBIX XapaKTCPUCTHKAX;

* ocBoeHHe 0a30BBIX 3HAHUI B 001acTu Qusndeckoro MojgenupoBanus OAP;

* mpuoOpeTeHne HaBbIKOB aHAJIN3a M CHHTE3a coBpeMeHHBIX PAP pa3HBIX KOHCTPYKLUI M OLIEHKH MX
XapaKTEPUCTHK;

* TIOJy4€HHUE MPEACTABICHUS 00 aNropuTMax u MeToaax (popMupoBanus atydya coBpeMeHHbIX DAP.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTUYECKNH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHsTh HAMEYATD MyTH €€ PEIeHHS

(dyHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJUJIKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
3a7a4 npodeccHOHABHOM eI TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTNYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIlK-4.4 Bnageer HaBbIKaMU pPabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMannun

[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh o N
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

MPUMEHUMOCTD UCIIOJIb3YEMBIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesei




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!

OCHOBHBIE TIOHATHA T€OpUHU U TeXHUKU PAP;

MOPSAKY YUCIICHHBIX BEJIMUMH, OCHOBHBIX XapakTepucTuk PAP;
Turbl coBpeMeHHBIX @AP 1 o6nacTu uX MpUMeHEeHUS
COBpPEMEHHbIE MTPOOIeMBbl TeOpUU U TeXHUKU DAP.

I T R

YMETB:
[l monmp30BaThCS CBOMMHM 3HAHMSIMM IS pEeLIEHM 3a1a4 T€OpUH U TeXHUKH DAP;
[l TpOM3BOANTH YMCIICHHBIE OLIEHKH XapakTepucTuk PAP;
O 3¢ (GEKTUBHO HCIIONB30BaTh HWH(OPMALMOHHBIE TEXHOJOTMH M KOMIBIOTEPHYIO TEXHHKY [UIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIaJIETh:
O OCHOBHBIMH METO/IaMH MOJAEIHPOBaHMSA (PAa3MPOBAHHBIX AHTEHHBIX PEIIETOK M pacyeTra HxX
XapaKTEPUCTHK;
[J HaBBIKAMH CaMOCTOSTEILHON paboThl U HTEpHETE;
[J  HaBBIKAMH T'PaMOTHOM 0OpaOOTKM pe3yNbTaTOB YHCICHHOTO SKCIEPUMEHTa U CONOCTaBJICHHUS C
TEOPETUUECKUMU JTAHHBIMHU.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimu | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 Huarpammodopmuposanue B AP 6 1
2 Kanubposka u koaTpons GAP 4 1
3 OcHoBHble xapakTepucTuku GAP 4 1
4 [Ipunnuns! kouctpyupoBanust AP 4 2
5 Cucrewms! ynpasnenus OAP 4 3
6 Cxewmbl Bo30yxnenns OAP 2 3
7 dazupoBaHHBIC AHTEHHBIE PELIETKH U UX ) )
Ha3HauCHHE
[IIupoxononocHsie PAP 4 2
Hroro yacos 30 15
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.eq.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 8 (Becennuii)
1. InarpammodopmupoBanue B GAP

VipasineHue mojeM B amneprype — (aszoBpamiarenu, arTeHaropbl. KOMIUIEKCHBIE aMILIMTYIbI.
HemnpepbiBHOE M AMCKPETHOE YIpaBJIEHHE, OIMOKA YCTAHOBKH KOMIUICKCHOW aMIUTHTYbI. BrusHue
omuboK yctaHOBKH Ha ¢opmy JIH DAP.



Bbruncienne KOMIUIEKCHBIX aMIUTUTYA - (JOPMHUPOBAHHE OCTPOTO Jy4a B 33aJaHHOM HAIpaBICHHU.
dopmyna [uis BblUMCIEHUS (a3. YnpaBieHHE aMIUTUTYIOW AJsl PAcIIMpPEHHUs Jiyda M CHUDKCHUS
ypoBHs BJI. OcoOGeHHOCTH BBIUMCICHUS pacnpeneneHus Uil KOHGOpMHBIX aHTeHH. Dopmyna s
BbIUMCIEHUS (a3 Ams ciyyasi KOHPOPMHBIX aHTEHH.

MHorony4eBbie pemeTkd. OqHOBpeMeHHOE (OPMHUPOBaHUE HECKONBKUX Iyueil. PacnpeneneHue B
areprype, HeoOxonumoe 17151 GOPMHUPOBAHUS HECKOJIBKUX Jyueil. MOIHOCTH B KaHaax, AJis Caydast
KOTEPEHTHBIX U HEKOTCPEHTHBIX JTy4eH.

Mertox mapruanbHBIX auarpamm i Gopmuposanus jyda. [Ipumenenue teopemsl KorenbHukoBa
COBMECTHO C METOAOM HapUUaJIbHBIX AuarpamMM. Bzanmuoe BrnusiHue nyueidl. Cunre3 JIH meromom
napIuagbHbIX AuarpamM. Ilpumenenue merona napuuansHbix AH mis popmupoBaHHsS KOHTYPHBIX
JIyarpaMM HamnpaBIE€HHOCTH.

ApantuBHOEe JuarpaMMOoQOpMHUpOBaHHWe, 3afadd. PemeHue 3agaun B oOmeM BuAe, Uepe3
yIpaBieHHUE paclpesneneHueM B ameprype. Merox AmnmenbOayma — BBIYHCIEHHE KOBApHAIMH.
TpeboBanus K BEIYUCIUTEIFHON MOIIHOCTU M apXUTEKType CHUCTEMBI ynpasieHus. MTepanuoHHbie
METO/1bl OITUMHU3ALIUY.

VYnpasiaeHue pacopefeieHUMeM B aleprype ¢ IOMOLIbI0 METOAa NapLUUalbHBIX JUarpamm.
@opMHupOBaHME HyJIEH Yepe3 BBIYMCICHUE MATpHUIbl KoBapuanui. lTepalyioHHBIE METOJBI
¢dbopMupoBanus Hynaeid. MeTox mpsSMOro BBIYHMCIECHHUS BECOB MAPLUANBHBIX Jydel (MHOTromyudeBas
AHTEHHA).

VYopaBieHrue MOJOXKEHWEM HyNeW Juid ciydyasl JIMHEHHOW aHTeHHBL. YmpasieHue ¢opmoit JIH.
ITonaBnenune nomexwu.

BeiGop kpurepmeB apantaiuy (OTHOLIEHHWE CHUTHAJ-UIYyM MM YPOBEHb CHUTHaja IIOMEXH).
OcobeHHOCTH afanTauuy Ui ciiydas Mepuatomieid nomexu. [llupoxomnonocHas momexa.

BrnusiHre HETOYHOCTH YCTaHOBKH KOMILJIEKCHOTO Beca Ha rTyOuHy Hyus. [lo3neMeHTHOE ynpaBieHue
B KaHaJIe /IS yBeINUEHHS NITyOHHbI HYIIS.

2. Kambposka u konTpons GAP

KamnbOpoka ®AP. [lpunuunel kanuOpoku. OmnpeaeseHHe HadadbHOH KOMIUIEKCHOW JIJIMHBI
KaHaJIOB W ompejienieHne Kod(hGUIIMEHTOB Mepeadyd B KaXKIOM COCTOSHHHU. MeToapl KamuOpOBKH —
npsiMoe K3MepeHune ¢ mnomompbio 30HHa, REV, npyrue meroapl. OcCOOEHHOCTH KanuOpOBKU
MHOT'02JIEMEHTHBIX aHTEeHH. OCOOEHHOCTH KaJMOpOBKM B IIpoLIECCe OHKCIUTyaTaluu. MeTomsl
BO30Y>KICHUS arepTyphl KOHTPOJIbHBIM CUTHAJIOM. BiusiHue ommOKy yCTaHOBKM 30HJa Ha TOYHOCTD
KanuOpoBKH. BrusiHre 6€33X0BOCTH HAa TOYHOCTH KaTMOPOBKH.

Mertonst kouTposis PAP. Ucnonbp3oBanue MeTo/10B KaTuOPOBKH iist KOHTpoIist DAP.
3. OcHoBHBIE XapakTepucTuku OAP

[Mone ®AP kak cuctemsl uany4areneii. Beraucnenue nons. JITH ®AP kak komOunanus JIH snemenra
n muoxutens pemetku. JIH ®AP xak mpeoOpazoBanne Dypre OT pacrpeneieHHs B amepType.
OcnoBHbIe ocobenHoctu JIH — nHTepdepeHIIMOHHbIC JIeNeCTKU. Pacmonoxkenne u mepruoanIHOCTh
MHTEPPEPCHIIMOHHBIX JICTIECTKOB B JIMHCWHON aHTEHHE, AaHTEHHE C MPSAMOYTOJBLHOU W
FEKCarOHAJIBHOW CETKaMU PaCCTaHOBKH U3JIydaTesieH.

B3aumnas cBs3p B AP. [lapimanpraas muarpamMmma usnydatens B perierke. KoadduimenT ycunenus
®AP u ero m3meHenme mnpu ckanupoBanuu. CuHTe3 wuznmydartened anss GAP u meromsl ux
comnnacoBaHusi. MUHUMaIIbHOE YUCIIO YIPaBIISIOMUX 351eMeHTOB DAP.

[TonaBnenne wHTEpPHEPEHIMOHHBIX JieTlecTKOB. Vcmonp3oBanme [IH snemeHTa [uis mMomaBiieHUS
WHTEp(EPECHIMOHHBIX JiernecTkoB, ontuMmanbsHas JIH snemenra. [lomaBinenue nHTEphEpEHIIMOHHBIX
JIETIECTKOB B HEIKBHUJIMCTAHTHBIX aHTEHHaxX. lcronb3oBaHWe pa3OWeHUs Ha TOAPEIICTKH IS
MoJaBIIeHUS] HHTEP(EePEHIIMOHHBIX JICTIECTKOB.

4. Ipunnuns! koucTpyupoBanust GAP

[punmnuns! koucTpyupoanus GAP. AxtuBHbie U naccuBHbie DAP. MoaynbHOCTS ¥ KOMITAKTHOCTD
npu koHcTpyupoBanuu PAP. Hanexnocts @AP, B3anmozamensieMocTs 31eMeHToB. Heo0xoauMocTsb
KOHTPOJISI UCIIPaBHOCTH COCTAaBHBIX 371eMEHTOB DAP. OcoOEHHOCTH KOHCTPYHPOBAaHMS OOJBIINX
anteHH. OcoOeHHoctu koHcTpyupoBanus OPAP wmuumMerpoBoro nauanasoHa. OcoOeHHOCTH
KOHCTpyHpOoBaHUs KocMudeckux OAP.



5. Cucrtewms! ynpaBnenus GAP

Cuctems! ynpasineHust @AP. [Tpunnuns! ynpasnenus. CHHXpOHHOE U HECUHXPOHHOE YIIPABIICHUE
nyyoM. lleHTpasbHOoe M pacnpeneneHHoe BblunciaeHne. CKOpOCTb MEpeKIIOUEHHUsl JIydya — JIBa
BpeMeHU. MOMEHT NepeKIoUeHUs] Jlyda, CUHXPOHU3aLUs 110 UMILYJIbCY U II0 BPEMEHH IOTYy4EHUs
KOMaH[bl. [IpHHIMIBI OpraHu3auil aBTOMAaTHYECKOTO HEMPEPHIBHOTO KOHTPOJIS.

6. Cxemsbl Bo30yxxaeans OAP

Cxewmbl Bo30yxxneans @AP — ontuueckue, ¢unepusie. Lluppossie PAP.

BonHoBomHBIE M MUKpOIIONOCKOBbIe  Bo3Oymutenu s DAP. Cxema "emouka" ¢ JETUTEISIMH.
MtmuoronyueBsie AP — cxema batnepa u bracca.

Ontrueckoe Bo3Oyxaenue. [Ipoxoguele u orpaxarenbHbie DAP. MuoromyuyeBsie DAP ¢
ONTUYeCKUM auarpamMmmodopmupoBanuem. Jlunza Pormana.

7. q)aSI/IpOBaHHBIC AHTCHHBIC PCHICTKU U UX HA3HAUCHUC

®AP. Obnacts npumenennst PAP — nokanus, cucremMsl cBsi3u, oomyuarenu ['3A. OcHOBHBIC 3a/1a41
— ObicTpoe  ckaHHpOBaHHEe, (OPMHUPOBAHME  JIyda  CIOKHOH  (OpPMBI,  aJanTHBHOE
IrarpaMMoQOpMUPOBaHHE.

[IpeumytecTBO — OBICTPOE MEPEKITIOUCHHE JTy4a, THOKOCTh yIpaBieHus (opMoH Jryda.

HenmocraTku — OTHOCHTENBHO BBICOKAash CTOMMOCTb, OTHOCHTEIIBHO HH3Kas HAICKHOCTb IPH
OTCYTCTBUHU BO3MO)KHOCTH OOCITY>KUBaHUS (HAaISKHBI TIPU 0OCITY>)KUBAHUH).

Tumnbr AP — nuHelHbIC, TUIOCKUE, KOHPOPMHBIE, MHOTOIIAHENIEHBIC , KPYTOBbIe. DKBUINCTAHTHBIC H
HeakBuanctanTHole ®AP. AktuBHbie 1 naccuBHbie DAP. ®AP ¢ ynpasienuem ¢azoil, aMuuTynoi,
C IMCKPETHBIM U HETIPEePLIBHBIM nepekimodenreM. [{udposeie u ananoroseie GAP.

8. upoxkononocusie AP

Wsmenenne monmoxkenus W (GoOpMBI  JIyda € 4acToTo. YacTOTHOE  CKaHHPOBAHUE,
BOJIHOBOJTHO-IIIENIEBAsl aHTEHHA.

Bonpoc mupokononocuoctr JIH, cBA3p mmpuHBI pabodell TOJOCH C pa3MepamMH aHTCHHBI H
pa3MepoM CEKTOpa 3IEKTPOHHOIO CKaHWPOBaHHWA. PacmmpeHue Moyochl ¢ MCIOJIB30BAHUEM JIMHHH
3anepxku. [llupoxomonocHocts @AP ¢ ontuieckum quarpaMMopOpMHUPOBAHUEM

®opmupoBaHHE PACIIUPEHHOTO HyJIS JUIs OAABIECHHS IOMEXH B paboueM Juana3oHe YacToT.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

KOMITBIOTEP U MYJBTUMENUHHOE 000pynoBaHKeE (MPOEKTOP, 3BYKOBasi CUCTEMA).
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. IIpoekxTrpoBanue GpazupoBaHHBIX aHTEHHBIX perretok. [Tox pen. JI.W. Bockpecenckoro. Mocksa,
Paguorexnuka, 2012.
2. O.I. Benauk, M.JI. [TapHec. AHTEHHBI C AIEKTPUIECKUM CKaHHPOBAHHUEM, BBEJIEHHE B TEO-PUIO.
Mockaa, 2001.
3. Hansen, R.C., Phased array antennas. Willey, 2009.

JomnonHutensHas auTeparypa

1. IlpoexTrpoBanue GpazupoBaHHBIX aHTEHHBIX pemieTok [Tekct] : yued. mocobue ams By30B / O[] pen.
. U. Bockpecenckoro .— 4-e u3g., nepepad. u norm. — M. : Panuorexnuka, 2012 .— 744 ¢



2. P.A. Mozunro, T.Y. Munnep. AgantuBHble aHTEHHBIE PELIETKH, BBEICHHE B TeOpHi0. Mo-CKBa,
Pagno u cBs3b, 1986.

3. A.®.YamnuH. AHaM3 ¥ CHHTE3 aHTEHHBIX pemeTok. JIbBoB, Buma mikomna, 1987 .

4. Mailloux, R.J., Phased array antenna handbook. Artech House Boston, 2005.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru — snexkrpoHHas oubianoreka dusrexa.
2. http://www.edu.ru — penepanbHbiii mopran «Poccuiickoe 00pazoBaHue).
3. http://benran.ru — 6uOIMOTEKA 1O €CTECTBEHHBIM HaykaM Poccuiickoit akajieMun Hayk.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JMCUUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MynbsruMeaniinble TeXHOIOTHHY, pe3enTanuu PowerPoint.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoAuMoe BpeMs s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATyPBhI,

— npopaboTKy yueOHOro Marepuana (1o KOHCIEKTaM JIeKIUi, yueOHO! 1 HaydyHOU JIUTEpaType)

— MOJTOTOBKY MU PEPEHITMIPOBAHHOMY 3a4ETYy.

ITokazateneM BIafECHUS MaTepHaJOM CIY)KUT yYMEHHE CBOOOJHO OIICHUBATh, KAaKOE BIMSHHE Ha
xapakTepucTukn DAP o0Ka3piBalOT €€ TeOMETPUYECKHE W KOHCTPYKTHUBHBIC IapaMeTpbl M HX
n3MeHeHne. PyKOBOJICTBO WM KOHTPOIb 3a CAMOCTOSITENILHOW pa0OTOH CTyJAEHTa OCYIIECTBISCTCS B
pe3ynbTare aHajau3a OTBETOB Ha BOIPOCHI MPENoAaBaTelis, a TAKKe HHANBHUYaJbHBIX KOHCYIbTAIHMA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: PannorexHuka 1 KOMIIBIOTEPHBIE TEXHOJIOTHU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa paaroGU3NKN U TEXHUIECKON KNOSPHETUKH

Kypc: 4

KBaJU(PUKAHA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: A .M. IITuTHKOB, KaHJ. TEXH. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMCHUMOCTDB UCITIOJIB3YCMBIX MCTOJAUK U

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
METO/IOB

OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare nzyueHus AMCHMIUIAHBI «Da3upOBaHHbBIE AHTEHHBIE PEIIETKI» 00yJYaroIuics J0KeH:

3HATh:
[l ocHOBHBIE OHITHS TeOpUU U TeXHUKH DAP;
[l TOpAIKH YHCIICHHBIX BETUYHH, OCHOBHBIX XapakTepucTuk PAP;
[0 Tumbl coBpeMeHHbIX DAP 1 061acTi MX MpUMEHEHUS
[J coBpeMeHHBIE IPpoOIeMbl Teopuu U TexHUKH DAP.
yMeTh:

[l monmp30BaThCS CBOMMHM 3HAHMSIMHU IS pELIEHMs 3a1a4 T€OpUH U TeXHUKH DAP;

[] TpOM3BOAUTH YMCIICHHBIE OLIEHKH XapakTepucTuk PAP;

O 3¢ (GEKTUBHO HCIIONB30BaTh HWH(OPMALMOHHBIE TEXHOJOTMH M KOMIBIOTEPHYIO TEXHHKY [UIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIaJeTh:
O OCHOBHBIMH METO/IaMH MOJAEIHPOBaHMSA (PAa3MPOBAHHBIX AHTEHHBIX PEIIETOK M pacyeTra HxX
XapaKTEPUCTHK;

[J HaBBIKAMH CaMOCTOSTENHHON paOboThl U HTEpHETE;
[J  HaBBIKAMH T'PaMOTHOW 00paOOTKM PEe3yNbTaTOB YHCICHHOTO SKCIEPUMEHTa M CONOCTaBJICHHUS C
TEOPETUUECKUMU JJTAHHBIMHU.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

[TpumMepHbIi TepeyeHb 3a/JaHMi K BBITIOJIHEHUIO PACUETHO-aHATUTHYECKON paOOThI:




1o 3apmaHHOMN IMpPUHE JIyya, YACTOTE U CEKTOPY 3JIEKTPOHHOI'O CKAHUPOBAHUS OIIPENEIIUTh T€OMETPUIO
DAP (pa3mep aneprypsl, Iar MEXAY 3JIEMEHTAaMH U UX KOJHYECTBO).

Onucarbk U3MCHEHUS B KOHCTPYKIIMU AHTCHHBI, HCO6XOI[I/IMI>IG JJIA obOecreueHus pa60TBI B HIMPOKOM
Juara3oHe 4acToOT.

Jpyrue ¢GopMbl TEKyIIEro KOHTPOJIS:
KoHTposb 1mocemaeMocT! U aKTHBHOCTH Ha JICKIHSX
Bremonaenue nabopatopHoit pabotsl mo kannoposke OAP.

Kpurepun 6abHOM OLIEHKH pa3IMYHBIX POPM TEKYLIETO KOHTPOJIS YCIEBAEMOCTH:

ydamuiics moiay4aeT MOJHYI0 OTINYHYI0 oueHKy (10 6amnoB) Tompko npu nocemenun 80% JeKiuid,
MPaBUIILHOM BBITIOJHEHUHN PACUETHO-aHATUTHYECKON pabOThI.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cliauk AU dHepeHIIMPOBaHHOTO 3a4eTa:

1. Onpenenenne ®AP. Obnacts npumeHenus coBpeMeHHbIX DAP. 3anaun, pemaembie COBpEMEHHBIMU
@DAP. Tumsl coBpemeHHBIX DAP.

2. OcHoBHbIe xapakTepucTuku OAP.
3. Meroas! nopaBneHns nHTEpGEpEeHIUOHHBIX JieniecTKoB DAP.

4. @opmynsl Ans pacyeTa aMIUIMTYIHO-(A30BOrO pacmpeaeiaeHrs, (OPMUPYIOLIETO JIyd B 3aJaHHOM
HampasieHuu. VMcrnonp3oBaHue MeTo1a MapuuadbHbBIX AuarpaMm Jiis cuaresa JJH GAP

5. ApantuBHOE quarpaMMo(pOpMUpPOBAHUE Yepe3 BHIYMCICHHE MATPUIbI KOBAPHALIUH
6. AnanTUBHOE JUarpaMMO(pOpPMUPOBAHUE METOJOM MapLHUAIbHBIX AUArPAMM

7. ApantuBHOE qUarpaMMo(pOpMUPOBAHUE HTEPALIMOHHBIMU METOIAMH

8. CpaBHEHHE METOJIOB aIalITUBHOTO JHAarpaMMO(pOPMHUPOBAHHUSL.

9. Cxembl Bo30yx)aeans OAP

10. upoxkononocusie AP

11. IIpunnuns! koucTpyupoBanust GAP

12. Hapexxnocts @AP 1 MeTonbI KOHTPOIIS

13. Metonb! kanmudpoBku GAP

14. Cucremsr ynpasnenuss ®AP u nx xapakTepuCTUKU

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUS Y4eOHOU MPOrpamMMbl AUCHUIUIMHBL, TPOSBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnact, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH NPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHNE IPUHSATHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMaTU3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.

Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3324, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PELICHUH, C HEKOTOPBIMH HEIOYETaAMH.

Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, T'PaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIYCKaeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.

Ouenka xopomuio (5) BBICTaBISAETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYILLIECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WIN B PEIICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJHMYECTBO HETOUHOCTEH.



OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3lielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENILHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTABISETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHimpoBaHHbIN 3a9€T MPOBOAUTCS B YCTHOU (hopme.

OOyuatoniemycsi mpenocTaBisieTcss 10 45 MHUHYT Ha MOArOTOBKY. I[Ipu moAaroroBke oOydaronmecs
MOTYT HOJI30BAThCSI IPOTPaMMOM JTUCLUUILIMHEL, 4 TAKXKE CIPABOUYHON JTUTEPaTypOid, BEIUUCIUTEILHON
TEXHUKOM U KOHCIICKTaMH JICKITHIA.

[Mocne moAroToBKM OOydarolIUiics OTBEYaeT HA BOMPOC M IMOSCHSET PE3YNIbTaThl, MONYUYEHHBIE MPHU
BBITIOJTHEHUW  pacyeTHO-aHAIMTHYeCKoW  paboTel.  llpemomaBarens  3amaer  oOydaromemycs
JIOTIONTHUTEJIbHBIE BOMPOCHI, MpPH TOATOTOBKE K OTBETy OOYYarOIIUHCS MOXET TO0JIbh30BaThCs
CIIPABOYHOM JIUTEPATYPOU, BEIYUCIUTEIBHOU TEXHUKON U KOHCTIEKTAMHU JICKLIUA.



