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1.

HEJIN U 3AJAYN OCBOEHUA TNCHUIIJINHBI

1.1.Ileab ocBOeHHS TUCHHUILIHHDBI

HCJ'IBIO OCBOCHHA OUCHUIUIMHBI ABJIACTCA PaCCMOTPCHUC O6H_II/IX BOIIPOCOB, CBA3aHHLIX C

0COOEHHOCTAMU IIOCTPOCHUSA aHTCHHBIX CUCTEM MUJUIMMCETPOBOI'O JuMalia3oHa W PCIICHHE 3ajady,
BO3HHUKAOMIUX B IMIPOLCCCC IMPOCKTUPOBAHNA JaHHBIX CUCTCM.

1.2.3apa4yu ocBOeHHsI TUCHUILIHHBI (MOIYJIS)

I[I/ICL[I/IHJII/IHa ((HpO6JI€MBI IMPOCKTUPOBAHNA AHTCHHBIX CUCTCM MUJIJIMMECTPOBOTO JHAIIA30-

Ha» CHOCO6CTByeT IMOATOTOBKE CTYACHTOB K PCIICHUIO CICAYIOIINX HpO(beCCI/IOHaJ'IBHBIX 3aJa4:

OIIpeJIeNIeHUE ONTUMAIIBHOTO CIIOC00a MOCTPOCHUS CTPYKTYPHBIX JIEMEHTOB aHTEHHBIX CH-
CTEM MHJUIMMETPOBOIO AMAIA30HA;

IIPOEKTUPOBAHUE AHTEHH METOJAaMU MaTEMAaTUYECKOIO U 3JIEKTPOJANHAMUYECKOTO0 MOJEIIH-
poBaHus;

pacyer U MOCTPOCHHE TOIOJIOTUM AHTEHHO-(UAEPHBIX TPAKTOB AHTEHH MUJUIUMETPOBOTO
Jrana3oHa.

MECTO JUCHUIVINHBI B CTPYKTYPE OBPA3OBATEJIbHOM
INPOI'PAMMBI

VYuebnas JUCHUIIIINHA ((HpO6J'ICMLI IMPOCKTUPOBAHUSA AHTCHHBIX CHUCTEM MUIIIIMMCTPOBOI'O

nuanazonay ®T/I.1 BkiIrodeHa B MepeueHb AUCHMIUIMH B paMKaxX (pakyiapTaTHBa 1O MPOTpaMMe
«Texnuka CBY u antenHsl». J(ucuumianHa peanusyeTcs B cOOTBeTCTBUU ¢ TpeboBanusiMmu OI'OC,
OI1 BO u VII no HampaBieHuto MOATOTOBKH «PaTnoTeXHUKa.

Jucnunnuna 6asupyercs Ha quciuruinHax:«Teopus u texauka CBY usmepenuii», «Mare-

MaTtuueckoe mojenupoBanue CBY usmepenuiin.

I[I/ICI_II/IHJ'II/IHB. ((HpO6HeMBI IMPOCKTUPOBAHUA AHTCHHBLIX CHUCTCM MHWJIIIMMCTPOBOI'O JHAIIa30-

Hay SIBJISIETCSI OCHOBOIOJIATaoNIEeH sl U3YUYEHHUs CIeAYIoMUX AUCUUIINH: «COBpeMEHHbIE aHTEH-
HbIE ycTpoiicTBa», «Panunonpuemusie ycrpoiictBa CBY», «PanuoaokallnoHHbIE CUCTEMBI OJIMKHETO
JNEUCTBHS MUJUIMMETPOBOIO auana3zoHay, «IIpoexkTnpoBaHne mpHeMo-Iepefarolux MOIYJIEH», a
TaKXKe NPEIIUIITIOMHON ITPAKTUKH.

3.

KOMITETEHIIA OBYYAIOIIETOCSI, ®OPMUAPYEMEBIE B PE3VJBTATE
OCBOEHUS JUCHMUILIAHBI (MOY.JIST)

Tabmuma 1 - ®opmupoBaHre KOMIETEHIIUN JUCITUTUTHHAM

JTUCHHUTUTAH, GOPMHUPYIO-

HauvenoBanue Cemectpsl, popmupoBanus qucuuIuinHsl Komnerenunu 0epyTes n3 YuebHoro

IJIaHa 1o HalpaBJICHUIO MOATOTOBKH MarucTpa
X

KOMIICTCHIIUIO 1 2 3
COBMECCTHO

Cospemennvie anmenHule
yempoucmea [TKC-1

Mamemamuueckue  me-
moowbi NPUKIAOHOU
anexmpoounamuxulIKC-

1

Paouonpuemnvie
yempoticmea CBY TTKC-
1

CBY muxposnekmpoHuxa
IIKC-1

Aemomamuzupogarnroe
npoexmuposanue BY u




HaumenoBanmne
TUCITUTUIAH, (OPMHUPYIO-
HIUX
KOMIIETCHITUIO
COBMECTHO

Cemectpsl, popmupoBanus JucuUILIUHB KomneTeHnuu OepyTes u3 YueOHOro
IUTaHA [0 HATIPABJICHHUIO TIOATOTOBKH MarucTpa

1 2

3

CBY ycmpoiicms I[TKC-1

Texuonozus  npousgoo-
cmea CBY ycmpoiicme
I[IKC-1

Ipobnemvl  npoexmupo-
6aHUs  AHMEHHbIX — CU-
cmeMm  MULIUMEMPOBO20
ouanazona [IKC-1

Teopuss u mexnuxa CBY
usmepenui IIKC-1

Mamemamuueckoe  mo-
denuposanue CBY usme-
penuit [IKC-1

Ilpoexmuposanue npue-
Mo-nepeoarowux — Mooy-
el MULIUMEMPOBO2O
ouanasona I[IKC-1

Paouonoxayuonnvie cu-
cmembl  OuUdICHe20 Oeli-
CMUsT MULIUMEMPOBO20
ouanaszona [IKC-1

Dnexmpomacnumnas
coemecmumocmo 1IKC-1

Tomexozawuwennocmo
paouocucmem IIKC-1

Hayuyno-
uccireo0oeamenvckas pa-
ooma ITKC-1

Ilpedounnomnasn [IKC-1

ITlooeomoeéxa x npoyedy-
pe 3awumel U 3awuma
BKP I[IKC-1

Cogpemennvle anmeHHble
yempotiiemea TTKC-2

Cospemennvie mexnono-
2uU  NpOSPAMMUPOBAHUS
1IKC-2

Paouonpuemnvie
yempoticmea CBY [IKC-
2

CBY muxposnekmpoHuxa
1IKC-2

Aemomamuzupogannoe
npoexmuposanue BY u
CBY ycmpoticme I[TKC-2

Texnonocusi  npou3zeo0-
cmea CBY ycmpoiicme
IIKC-2

IIpobremvr  npoexmupo-
6aHUs ~ AHMEHHbIX  CU-
cmeM  MULIUMEMPOBO20
ouanasona I[IKC-2

Teopusi u mexnuxka CBY
usmepernuti IIKC-2

Mamemamuueckoe  Mmo-
deauposanue CBY usme-




HaumenoBanmne
TUCITUTUIAH, (OPMHUPYIO-
HIUX
KOMIIETCHITUIO
COBMECTHO

Cemectpsl, popmupoBanus JucuUILIUHB KomneTeHnuu OepyTes u3 YueOHOro
IUTaHA [0 HATIPABJICHHUIO TIOATOTOBKH MarucTpa

1 2 3 4

penuii [IKC-2

Ilpoexmuposanue npue-
Mo-nepeoarouux — Mooy-
aeu MUTTUMEMPOBO2O
Oduanasona I[IKC-2

Paouonoxayuonnvie cu-
cmembl  OnuUdCHE20 Oeli-
CMBUsT MULIUMEMPOBO2O
ouanazona [IKC-2

Hayuno-
uccne008amenvCkas pa-
ooma I[1IKC-2

Ipeoounnomnas I[NIKC-2

Iloozomoeka k npoyedy-
pe 3awumel U 3auuma
BKP [IKC-2




NEPEYEHD ITNTAHUPYEMBIX PE3VJIbTATOB OBYYEHUA 110 JUCHUIUIMHE, COOTHECEHHbBLIX C IINTAHUPYEMbBIMU PE3VJIb-
TATAMHM OCBOEHUNS OI1

Ta6J'II/II_[a 2- HepequL INTAHUPYEMBIX PE3YJIbTaTOB 06y‘lCHI/IH 10 JTUCHUIINIMHE, COOTHECCHHEBIX C INIAHUPYEMBIMU PE3YyIbTaTaMU OCBOCHHA

Koa u HauMeHoBaHune
KOMIETEeHIHH

Koa nu HaumeHoBaHue
HHIUKATOPA A0CTH-
JKEeHHS1 KOMIIETeHIMH

Ilnanupyemble pe3yJbTaThl 00y4eHHsI 110 JHCHUILIMHE

OueHoYHBIE CPeICTBA

Texkyuero
KOHTPOJIsA

IIpomeskyTOUHOM
aTTecTalluu

[IKC-1. Cnocoben mpoBo-
IUTH HAyYHBIC WCCIIEIO-
BaHUA B obmactu
ycrpoiicte CBY u aHTeHH,
OCYILECTBIATh AaHANIU3 U
CHCTEMaTH3aLUI0 HAay4HO-
TEXHUYECKOH  uHpOpMa-
UM 10 TeMe IUIaHupye-
MBIX MCCJIEJIOBAHUM

HIIKC-1.1. Pa3paba-
TBIBA€T METOJBI, AJr0-
PUTMBI pelIeHUs ¥C-
CIIEZIOBATEIIBCKUX  3a-
Jad, B TOM 4YHCIE C
UCIIOJIb30BAHUEM  CO-
BPEMEHHBIX SI3BIKOB
MPOTPaMMHUPOBAHHS,
BJIaJICET TEXHOJOTUEeH
aBTOMAaTHYCCKOU 00pa-
O0oTkn wWH(pOpMAIH B
MPUMEHEHUHN K YCTPOU-
crBam CBY u aHTeH-
HaM.

3HaTh:  OCHOBHEBIE
METOJbl U allTOPHUT-
MBI OpraHu3aIuu
MPOTPAMMHBIX  aH-
TCHHBIX CUCTEM
MI/IHHHMeTpOBOFO
JAanasoHa.

Ymern: pewath 3a-
Jadl  TIPOEKTHUPOBaA-
HUS U peanu3anuu
NpOTPaMMHBIX  aH-
TCHHBIX CHCTCM MMUIJI-
JMMETPOBOTO AMaIa-
30Ha C YYETOM HX
BBITNIOJIHEHHUA B peE-
aJIbHOM BpEMCHH,
JANarHoCcTupoBaTh u
OLICHWBATh TEXHUYE-
CKO€ COCTOSIHHE pa-
JIMO3JIEKTPOHHBIX
KOMILIEKCOB.

Baagers: HHCTPY-
MEHTaJIbHBIMH  Cpea-
CTBaMH JJISI TIPOBEIC-
HUS HAayYHBIX HCCIe-
JIOBaHUN B 00JacTH
yctpoiicte CBY  u
aHTeHH,  OCYIIECTB-
JISITh aHaJIU3 U CHUCTe-
MaTHU3alvui0 HAYYHO-
TEXHUYECKOH HuH}pOp-
MaId 10 TeMe IDIa-
HUPYEMBIX  HCCIEIO-
BaHU..

BerimosnHeHHE MHON-
BHIYaJIBHOTO 3aa-
HUS

Bomnpocs! g ycTHO-
ro cobecenoBaHus

OcBoenue aucrumuinHbl npudactHo K TP C/02.6 (IIC 06.005 «Crienuaiuct mo TeXHHYECKOMY OOCITYKHUBAHHIO H PEMOHTY
PaMO3IeKTPOHHBIX CPEJICTBY), PEIIAET 33/1a4H 110 aHAIN3Y CIOCOOOB MOCTPOCHHUS AHTEHHBIX CHCTEM MUJUIMMETPOBOTO JIHAra-

30Ha C YYETOM BO3HUKAIOIIUX CJI0KHOCTEH MPH NPOSKTUPOBAHMH TOTIOJIOTHI aHTEHH M aHTEHHO-(DUIEPHBIX YCTPOWCTB

IIKC-2. CmnocobeH BbI-
MOJTHATh MaTEeMaTHUECKOe
MOJIETTUPOBaHUE

yctpoiicte CBY u anTeHH
C 10 aHalN3a W OMNTHU-
MU3AIUU UX TIapaMeTPOB C
UCIIOJIE30BAaHUEM  pa3pa-
OOTaHHBIX M TPOTPAMMHO
PCaM30BAHHBIX AITOPHT-
MOB pCIICHUS 3aJad Ha
OCHOBE COBPEMEHHBIX
SI3BIKOB  TIPOTPaMMHUPOBa-
HUSL WA~ HUMCHOIIUXCS
CpPEIICTB  HCCIENIO0BaHUsA,

HIIKC-2.3. TIpoBoaut
9KCIEPUMEHTAIbHBIE
UCCIIEIOBaHUA C TIpHU-
MEHEHHEM COBPEMEH-
HBIX CpPEICTB M METO-
JIOB, YCTpaHSeT HeWc-
MPaBHOCTH, BO3HHUKIIIHE
B IIpoIecce IKCILTyaTa-
nun ycrpoiicts CBY u
AHTEHH.

3HATB:METONBI  Op-
TaHU3aIM U TPOBe-
JIEHUS] OKCIIEPUMEH-
TaIbHBIX  MCCIEHO-
BaHUM AHTEHHBIX
YCTPOMICTB € IpUMeE-
HEHUEM COBpPEMEH-
HBIX CPEICTB U Me-
TOJIOB.

YMern:1poBOIUTH

OKCIICPUMEHTAJIbLHBIC
UCCIIEJOBaHUSA aH-
TEHHBIX YCTPOMICTB C
MPUMEHEHUEM co-
BPEMCHHBIX CPEACTB
U METOJOB, HCIOJb-
30BaTh 000pYAOBaHUE
JUIl  UarHOCTHPOBA-
HUS U yCTPAaHEHUs
HEHCIIPABHOCTEH,

BO3HUKIINX IIPHU DOKC-
IUIyaTalnuu panuo-
OJICKTPOHHBIX KOM-

Buaaaerb:MeTomaMu

MPOBEJICHUS  JKCIIE-
pI/IMeHTaHbeIX nuc-
CJIE€JIOBAaHUN  aHTEH-

HBIX YCTPONCTB, BBI-
MOJJHEHUEM  YCTpaHe-
HUSl HEUCTIPaBHOCTEH,
BO3HUKIIUX B IIPO-
Lecce  BKCILlyaTaluH
PaauO3JIEKTPOHHBIX
KOMILIEKCOB.

BrimosiHeHMEe MHIN-
BUJlyaJbHOTO 3aja-
HUS

Bomnpocs! i ycTHO-
ro cobecenoBaHUA




BKJTFOYast CTaH/IapTHbIC IJIEKCOB.
MaKeThl MPUKIATHBIX IPO-
rpamMM

OcBoenne aucrumnHbl npudactHo kK T C/02.6 (IIC 06.005 «Crenmaanct mo TeXHHYECKOMY OOCITYXKMUBAHHIO H PEMOHTY
PaIMO3ICKTPOHHBIX CPENICTBY), PELIACT 3a/1a4l OCYLISCTBICHHUS MAaTEMATHUECKOTO U 3JICKTPOANHAMUYECKOTO MOCINPOBAHUM
MOJYYCHHBIX TOTIOJIOTUH YCTPOWCTB M CPABHHUTEILHOTO aHAJIN3a TCOPETHUYCCKUX M MPAKTHICCKUX TAaHHBIX




4. CTPYKTYPA U COAEPKAHUME JUCHUIIJINHBI

4.1. PacnipeesieHHe TPYAOEMKOCTH JUCIHHUIIMHBI 110 BUIaM padoTIo ceMecTpam

OOmas Tpy10€MKOCTh AUCLMIUIMHBI cocTaBiseT 1 3ad.ex. 36 waca, pacrpeleleHue 4acoB
110 BUJaM paboT ceMecTpaM MpeAcTaBiIeHo B Tadaue 3.

Tabmuma 3 - Pacipenenenue TpyaoéMKOCTH AUCIMIUIMHBI 10 BUJaM pabOT MO CEMECTpaMuIs CTy-
JICHTOB OYHOTO 00y4eHUs

TpyaoéMkocTs B yac

Buj yue6Hoii padoThI Bcero B T1.4. o cemecTpam
qac. 2 ceM
@opmMaT U3yYeHHs AMCUHMILINHBI C MCTIOJIb30BAHIEM JIEMCHTOB
AIIEKTPOHHOTO 00y4EHUs
OO0mas TPyA0éMKOCTh JUCIMIUIMHBI 10 yICOHOMY IIJIaHy 36 36
1. KonrakTHas padora: 21 21
1.1. AynuropHas pa6oTa,B TOM YHcJIe: 17 17
3aHATHA JeKIMOoHHOTO THMa (JI) 17 17

3aHsATHs ceMuHapckoro Tuna (I13-cemunapsl, mpakT. 3aHATHS U Ap)

nmabopaTopasie pabotsr (JIP)

1.2. BHeayauTopHasi, B TOM YHcJIe 4 4
KkypcoBast pabota (mpoekt) (KP/KII) (koHCynbTaImst, 3ammra)

TEKYIIHH KOHTPOJIb, KOHCYJIBTALMH N0 TUCIHILIHHE 4 4
KOHTaKTHas paboTa Ha nmpoMexkyTouHoM KoHTpoie (KPA)

2. CamocrosiTeabHas padora (CPC) 15 15

pedepat/acce (MOATOTOBKA)

pacuétHo-rpaduaeckas padora (PI'P) (moaroroska)

KOHTpOJIbHas paboTa

KypcoBast pabota/mpoexT (KP/KII) (monroroska)

CaMOCTOATENIFHOE M3YYCHHE Pa3/IelioB, CaMOIIOArOTOBKa (IpopaboTka M MOBTOpe- 15 15
HHE JICKIMOHHOTO MaTepHaja i MaTeprana yaeOHUKOB M y4EOHBIX OCOOHIA, MOro-
TOBKa K JIAOOPATOPHBIM U MPAKTHYECKUM 3aHSATHSIM, KOJUIOKBHYM U T.JI.)

ITonroToBka k 3a4€Ty (KOHTPOJIb)

4.2. Coaep:kanue AUCUUIIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuna 4 -Coxepxanue JUCIHUTUTHHBI, CTPYKTYPUPOBAHHOE 110 TEMaM JJIsSI CTYACHTOB O4-
HOT0 00yUYeHHUS

I[Inanupyemsie Bunas! yueoHoi padoThI HaumeHnoBa-
Peannsa- Haumeno-
(KOHTpOIUPY- (4ac) HHE HCIOJIb-
nusi B pam- BaHHUe pa3-
eMble) pe3yJib- KonraktHas = 2 3yeMbIX aK-
) kax IIpak- | paGoranHoro
TaThl OCBOE- pabota ZE THBHBIX H N
HanmenoBanmue = B 3 THYECKOii DJIeKTPOH-
nus: kon VK; a3/1eJI0B, TeM a3y E| € g | BaCPC uHTEpaK- MOATOTOBKH | HOro Kypca
OIIK; IIK u p ’ E |8 5% & S5 ¢S THBHBIX 00- yp
E |sg|E=| 22 Z (Tpynoem- (Tpynoem-
MHIUKATOPBI g2 |=38|& 8 g8 pa3oBareib-
s |8 ols RS KOCTh B KOCThb B 4a-
JOCTHKEHHUSI = |§ % S ° HBIX TEXHO- gacax) cax)
KOMITeTeH Uil sk 210 = JIOTHii
[IKC-1 Pa3gen 1. OcHOBHBIE XapaKTepHCTH- IIpopa-
UIIKC-1.1 KH H CII0CO0BI IOCTPOCHHS AHTECHH 6oTKa
y4eOHO-
ro Mare-
puana
[6.1.1],
[6.1.2]




IInanupyembie Buabl yueoHo#i padoThl HaumenoBa-
(KOHTpOIUPY- (uac) HHE HCHOJIb- Peausa- Haumerto-
eMble) pe3yJib- KouraktHast | & o 3yeMbIX aK- {5t B pam- BaHue pas-
TATHI 0CBOE- padora % E THBHBIX H rax Hpa]f_ paborautoro
wns: kox YK: HaunmenoBsanue 2|, 5| 5 & _| BuncpC nHTepaK- THYECKOM DJIeKTPOH-
OIIK; TK u pa3iesos, TeM = §- E|gE E E § IHBHBIX 06 | MOATOTOBKH | HOTO Kypca
HHIHKATOPbI g g.\g_ E 5=~ pasoBaTelb- (Tpynoem- (Tpynoev-
MOCTHKEHUSA = ‘§ g|E e % \§ HBIX TEXHO- Koerh B KOCTb B Ha-
KOMIIeTeHIU i = E|F § o= JIOTHi Hacax) cax)
Tema 1.1. 2 2 | O3Ha- WuTtepax-
IlepBU4HbIE M KoMJIe- THBHAs JICK-
BTOPHYHbIE HHE u | nus
napaMeTphbl npopa-
aHTEeHH 0oTKa
MaTepu-
ajoB
yaeOHBIX
mocoouit
u  y4eO-
HHUKOB
Tema 2 2 | O3na- Wnrepax-
1.2. Tunel aH- KOMJIe- THBHAs JICK-
TeHH HUE u | s
npopa-
60TKa
MaTepu-
aJoB
yaeOHBIX
mocoouit
u  yueb-
HHKOB
Tema 1.3 3 2 O3Ha- Mo3rogoii
OcHOBHEIE KOMJIE- HITYPM
CIoco0bI Mo- HUE u
CTPOEHHS aH- npopa-
TEHHBIX pe- 0oTka
HIETOK MaTepu-
aJioB
yaeOHBIX
mocoouit
u  yueoh-
HHKOB
Hroro mo 1| 7 6
pa3nenxy
[IKC-1 Pa3zgen 2. Ocobennoctu mpoektupo- | ITpopa-
HIIKC-1.1 BAHUSA AHTEHHBIX CUCTEM OoTKa
NIIKC-2.3 y4eOHO-
ro wmare-
puana
[6.1.3],
[6.1.4],
[6.2.1],
[6.2.2]
Tema 2.1. lo- | 2 1 | Ozna- Wnrepax-
CTOMHCTBA U KoMJIEe- THBHAs JIEK-
HEI0CTATKHU HUE " | nus
NpPUMeHEeHHus npopa-
MHKPOIOJIOC- 0oTka
KOBOM TeXHO- MarTepu-
JIOTUH ajioB
y4eOHBIX
mocoouit
u  ydel-
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IInanupyembie Buabl yueoHo#i padoThl HaumenoBa-
(KOHTpOIUPY- (uac) HHE HCHOJIb- Peausa- Haumerto-
eMble) pe3y.ib- KoHTakTHast | = 3yeMbIX aK- {5t B pam- Bamme pas-
TATBI OCBOE- padora % E THBHBIX H Kax Hpa]f_ padorannoro
wns: kox YK: HaumenoBanue . 2] E| 5 & _ | BunCPC WHTEpaK- THYECKOi DJ1eKTPOH-
OIIK; K 1 pasesioB, TeM = §- E E £ E E § IMBHLIX 06 | MOATOTOBKH | HOTO Kypea
HHIHKATOPbI £ | & ‘§ E3 Ss~ pasoBaTelb- (Tpynoem- (Tpynoev-
JAOCTHKEHUs = ‘§ g2 % \§ HBIX TEXHO- Koctrhb B KOCTE B Ha-
KOMIIeTeHIU I = E|F 210 = JIOTHi Hacax) cax)
HHUKOB
Tema 3 3 | O3Ha- Wnrepax-
2.2.tepanmo KOMJIE- THUBHas JIEK-
HHBIH MOAX0X HUE U | nug
K MPOEKTHPO- npopa-
BAHHMIO aH- 0oTKa
TEHHBIX CH- Marepu-
cTeM MHJLIH- ajoB
METPOBOro y4eOHBIX
JAMana3oHa mocoouit
u y4eb-
HHUKOB
Tema 2.3 2 2 O3Ha- Mo3sroBoit
BBoaumeie KOMIJIe- LTYpM
OrpaHUYeHUst HHUE i
NPU NPOEKTH- npopa-
POBaHUH aH- 0oTka
TeHH Ha 0a3e MaTepu-
MHKPOIOJI- ajoB
CKOBO¥i Tex- y4eOHBIX
HOJIOTHH mocoouit
u  yueb-
HHUKOB
Tema 2.4 3 3 O3Ha- Mo3sroBoit
IIpobsema KOMJIE- LITYPM
HIMPOKOIO- HUE i
JIOCHOCTH TP mpopa-
NPOEKTHPO- 60TKa
BaHWM NATY- MaTepu-
AHTEHH ajioB
y4eOHBIX
mocoouit
u  y4eo-
HHUKOB
Hroro mo 2 | 10 9
pazaeny
HUTOTI'O no 17 15
JUCIHUILIHHE
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5. TEKYIIUI KOHTPOJIb YCHEBAEMOCTH U HNPOMEKYTOYHASI ATTECTALIMSI MO HMTOTAM OCBOEHMS
JUCUMIIINHDL

5.1 TunoBble KOHTPOJIbHBIE 3a]aHUs] UJIM HHbIE MaTePHAJIbl, He00X0IMMBbIE /IJIsl OlleHKH 3HAHWH, YMeHUil U HABBIKOB U (WJIH) ONbITA
IeATeJIHLHOCTH

,HJ'IS[ BBITIOJIHCHHUSA IIPOUCAYP OLUCHHUBAHUA COCTABJICH ITACIIOPT OUCHOYHBIX CPEACTB

Tabnuna 5.1 - [Tacmopt oLIeHOYHBIX CPEACTB (TEKyIask aTTecTalus)

Howmep HaumenoBanue Ilnanupye- JleKuMOHHBbIE 3AHATHS IpakTnyeckue 3aHATHA CamocrosiTe1bHast padora
pasne- pasznena quciu- MBblIe (KOH-
na IJIMHBL TpoJMpye- IIpouenypa oueHusa- HanmenoBanue IIpouenypa HanMeHoBaHMNE OLIEHOYHBIX IIpouenypa HaumenoBanue
Mble) pe- HUS OLICHOYHBIX OLICHUBAHUS CpEACTB OLICHHBAHMSI OLICHOYHBIX
3yJIbTaTbl CpencTB CpencTB
OCBOCHHS:
koa YK;
OIIK; IIK u
HHAUKATOPLI
OCTHIKEHHUS
KOMIIETCH-
it
6. | OcuoBHble xapak- | [IKC-1, VYyactue B rpynnoBbix | Kommiekr Tematux| Boimonnenue [IpoBepounas paboTa 1o Oznakomienue | Onpoc B mpolecH
tepuctuku u cmo- | UITKC-1.1 00CYXIEHUSX JUI JUCKYCCHI UHMBUYalb- MaTepHuary U3y4eHHOTr O C MarepuanaMmy ce JEKIHH
COOBI  TTOCTPOEHUS HOT033JJaHHs paszena JIeKIUA H  pe-
AQHTEHH KOMEHJIOBaH-
HOM JMTepary-
poii
7. | Ocobennoctn mpo- | TIKC-1, VYyacrtue B rpynmnoBbix | Kommiekt Temartuk Brinoinenue IIpoBepounas pabora 1o | O3HakomieHue | Ompoc B IpoIec-
extupoBanus  aH- | UIIKC-1.1 00CyXIeHUSIX JUISL IUCKYCCUI UHIVBULYaIb- Marepuainy HU3Y4YEHHOIO | ¢ Marepuajlamy ce JIEKLIUU
TEHHBIX CUCTEM NIIKC-2.3 HOTO03aJ[aHHS pasnena JEKIUHA U pe-
KOMEH/IOBaH-
HOWM JUTepary-
pou
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Tabnuua 5.2 - [TacnopT OLIEHOYHBIX CPEICTB (IPOMEKYTOUHAS aTTECTALU)

HaunmenoBanue Dopmupye- 3HaHHeBasi KOMIIOHEHTA JeATeIbHOCTHASI KOMIIOHEHTA
JUCLUIUTNHBI MBbI€ KOMIIE-
TEHLIMHU IIpouenypa Hanmenosa- IIpouenypa HanmeHnosa-
OLICHUBaHUS HUE OIIEHOY- OLICHUBaHUS HHE OLIEHOY-
HBIX CPEJICTB HBIX CPEJCTB
«[Ipobnems! mpo- | ITIKC-1, YcrHoe cobece{ Bompocst K Paspabotka 3amaHus K 3a-
exTupoBanus aH- | [TIKC-2 JIOBaHUE 110 BO- 3a4eTy TOTIOJIOTHH aH- | uery
TEHHBIX CUCTEM npocam TEHH U aHTEH-
MIWIIMMETPOBOTO HO-(QUIEPHBIX
JUano30Ha» YCTPOMCTB

Tabnuma 5.3 - OneHo4HbIe CpeICTBA TUCIUIUIMHBL, I MPOMEKYTOYHON aTTECTAIlUN

dopmupyemblie Howmepa 3anannii
KOMIIETEHIINH

1 IIKC-1 1-15

2 TIKC-2 1-15

KOMIUIEKT OLIEHOYHBIX CpeNCTB sBIisAeTCA HeoThemieMon yacTbto @POC U XpaHUTCS Ha Ka-
denpe «MHDOpMAIMOHHBIC PATUOCUCTEMBD.

5.2 Onucanme mnokaszarejled u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIMHUCAHHE
IIKAaJI OCHUBAHUA

Tabnuna 5.4 - [Ipu TexyiieM KOHTPOJIE U OLIEHKA BBIIIOJHEHHS POBEPOUYHBIX padbOT

ITpu

IIPOMEKYTOUHON

IIxana 3auer
OLEHUBAHUS
85-100 3auTeHo
70-84 3auTeHo
60-69 3auyTeHo
0-59 He 3aureno
aTTecTalrnn BBICTABJIACTCA 3a4€T 663 OLICHKHN

(3auTeHo).
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Tabnuna 6 - Kpurepuu onieHrBaHus pe3ylibTaTa 00ydeHus Mo JUCHUILTUHE U [IKajla OEHUBAHUS

KO}I 1 HAMUMCHOBAHHC
KOMIICTCHIIMH

KO}I 1 HAUMCHOBAHME¢ HHIH

Kpurtepnu onieHnBaHus pe3yibTaTOB 00y4eHHS

KaTopa JOCTHKCHUHA KOMIIEC
TCHIHHU

OTcyTCTBHe YcBOoCHUA

He noJsiHoe ycBoeHnue

Xopomee yYcBO€eHUE

OTangHoe
YCBOEeHUE

IIKC-1. Cnocoben
MPOBOJIUTh  HAYYHBIC
HCCIeNoBaHusa B o0Ia-
cti yctpoiicts CBY n
aHTEHH, OCYILECTBIIATh
aHAIU3 U CHUCTEMATH-
3aIUIO0 HAYYHO-
TEXHUYECKOH uHbpOp-
MalnuM 110 TEME Iuia-
HHAPYEMBIX  HUCCIENO-
BaHUM

UIIKC-1.1. Pa3pabatsiBaer
METOJIBI, aJTOPUTMBI pEIle-
HUS HCCIIEI0BATETbCKUX
3agad, B TOM YHCJIE C HC-
MOJTb30BAHUEM  COBPEMECH-
HBIX S3BIKOB IIPOIPaMMHUPO-
BaHMsI, BJIaJCET TEXHOJIOTH-
el aBTOMaTHuYecKoW o0Opa-
00TKM MH(pOpPMAaIMU B MPH-
MEHEHUU K YCTpOMCTBaM
CBUY 1 aHTeHHaM.

Uznoxenue y4eOHOTO
Marepuana OecCHCTEMHOe, He-
MIOJTHOE, HE OCBOCHBI OCHOBHEIC
CHOCOOBI TIOCTPOCHHUS aHTEH-
HBIX CHCTEM

®OparmeHTapHsIe, MOBEpPX-
HOCTHBIE 3HaHHUA, oOecHeyu-
BAIOIFI€ MOBEPXHOCTHOE IIO-
HUMaHHE TIPoOJIeM B 0cOoOeH-
HOCTEH peanu3aluu TOIOJIO-
Uil aHTEHH

3HaHUEe y4eOHOro Marte-
puaga Ha JOCTaTOYHO
BBICOKOM ypPOBHE U yMe-
HHE pEealn30BBIBATH MO-
JeNmu Ui pelIeHus pas-
JMUYHBIX 3a]ad, CBs3aH-
HBIX C aHTCHHAMHU MMHJI-
JMMETPOBOTO AMANa3oHa

ITonHoe 3HaHWe y4eOHOTO
MaTepualia U yMEHHE OTIie-
PHpPOBATH MIMH JUISL PEIICHUS
3a7a4 ITOBBIIMIEHHOHW CIIOXK-
HOCTH

[IKC-2. Cnocoben
BBINOJIHATE MaTeMaTH-
YEeCKOe  MOJEINpPOBa-
Hue ycrpoiicts CBY u
aHTEHH C IENbI0 aHa-
IM3a M ONTHUMH3AINA
X MapaMeTpoB C HC-
MOJIb30BaHUEM paspa-
OOTaHHBIX M IPOTpaM-
MHO-PeaTH30BaHHbBIX

QITOPUTMOB  PELICHUS
3a7ad Ha OCHOBE CO-
BPEMEHHBIX  SI3BIKOB
IIPOTPaMMUPOBAHHS

W HAMEIONIHUXCS
CPEACTB  HCCIIEIOBA-
HUSI, BKJIIOYAsh CTaH-
JlapTHBIE TAKeThl IpH-
KJIaJIHBIX ITPOTPaMM

UIIKC-2.3. TIpoBoauT 3Kc-
MepUMEHTANIbHbBIE HCCIIENO-
BaHMS C NPUMEHEHHEM CO-
BPEMEHHBIX CPEICTB M Me-
TOJOB, YCTpaHAET HEHUC-
NPaBHOCTH, BO3HMKIINE B
nporuecce 9KCIUTyaTalH
ycrpoiicte CBY u aHTeHH.

Uznoxenne yueOHOTO

Marepuana OeccrucTeMHoe,
HETOJIHOE, HE OCBOCHA METOJ0-
JOTHs HCCIICIOBaHNSI

ycrpoiicte CBU

®parmeHTapHsIe, MIOBEPX-
HOCTHBIE 3HAHUs MO TpodIe-
MaTHKe, CBSI3aHHOM C paspa-
OOTKOW aHTCHHBIX CHCTEM
MHJUTAMETPOBOTO AHAMa30HA

3HaHHE METOJOB aHaIu3a
MaTeMaTHYECKUX  MOJe-
Jel; peanm3anus 3aJaH-
Heix Mmogzenen B CAIIP u
TpaMOTHBIN aHAJIHN3 TOJY-
YaeMBIX JJaHHBIX

Nmeer raybokue 3HAHUS IO
KypCy OUCLHUIUIMHBI U JIETKO
OmnepupyeT  MNOJIYYEHHBIMU
3HAHUSIMM JUIsl pELIeHHs 3a-
Jlad, CBSI3aHHBIX C IMPOEKTH-
POBaHUEM AHTEHHBIX CUCTEM
MUJUIUMETPOBOT'O AUANA30HA;
TIIATENEHO TpopaboTan Ma-
Tepuaiabl PEKOMEHI0BAHHOU

y4eOHO JIUTEPATY-
pLI;I[OHyCKaIOTCSI CAUHUYHBIC
OIIKOKH, CaMOCTOSITEJIBHO

UCTIpaBIIsIeMbIe TIpH cobece-
JIOBaHUHU
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Tabnuua 7 - Kputepun ornieHnBaHUS

KpurepunonennBanus

He3auTeHo | He cmocoOeH m3marath MaTepuai MociaeJoBaTeIbHO, JOMYCKAET CYIECTBCHHBIE OINOKH, HEYBEPEHHO,

¢ OOoNBIINMH 3aTPyAHEHUSIMH BBITTOJHSCT MPEATIOKEHHbIE 3aaansa. He cnocobeH mpoaomKkuTs 00yte-
HHe 0e3 JOIOTHHUTENbHBIX 3aHATHH

3a4TCHO CrocobeH JTOTHYHO MBICJIUTh, CUCTCMHO H3JIaraThb I/I3y‘{eHHLIﬁ Marepuall Kypca, HE HOITyCKasd Cylle-

CTBEHHBIX HeTOYHOCTEeH. CrocoOeH 3(h(heKTHBHO MPUMEHATh TEOPETUUECKHE ITOJIOKEHHS IIPU perIe-
HHUHU IPaKTHYECKUX BOIPOCOB, BIIaJeeT HEOOXOIMMBIMH HaBbIKAMH U IIPHEMaMH UX BBINOIHEHHA. Mo-
KT JAOIyCKaTh €AMHUYHBIC OUIMOKU B PEIICHUH IPo0iIeM

6. YYEBHO-METOJANWYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI

6.1.YueOHasi iuTepaTypa

6.1.1.

6.1.2.

6.1.3.

6.1.4.

JuarpammooOpa3oBaHre B aHTEHHBIX pemérkax: Monorpadus / U. b. Bennuk, O.
I'. Benauk, /1. C. Koznos [u ap.]. — Mocksa : DUSMATIIUT, 2020. — 112 c. —
ISBN 978-5-9221-1905-4.

['puropses, A. J[. DnexTpoarHaMKUKa 1 MUKPOBOJIHOBasi TEXHUKA : yueOHuk / A. /1.
['puropreB. — 2-¢ u3n. — Cankr-IlerepOypr : Jlanb, 2022. — 704 c¢. — ISBN
978-5-8114-0706-4.

bamkupos, A. W. DnexTpoauHaMuKa 1 MUKPOBOJIHOBAsI TEXHHUKA : y4eOHOE 110CO-
o6ue / A. U. bamkupo. — Mocksa : TYCVYP, 2012. — 20 c.

Ycrpoiictea CBY u antennsl : YueOnuk. Y.2 : Teopus u Texnuka antenH / B.A.
Heranog, /I.C. Kmroes, JI.I1. Tab6akos; [lox pen.B.A.Heranosa. - M. : URSS, 2014.
- 725 c. : nn. - bubmmorp.:c.696-709. - ISBN 978-5-9710-0631-2 : 1142-00

6.2.CnpaBouHo-0ub.1uorpaguyeckas Jureparypa

—  YYeOHUKU U yueOHvle nocoous.

6.2.1.

6.2.2.

Mumtep, I'. Autennsl. [IpakTudeckoe pykoBOACTBO : pykoBojcTBo / I'. Muwiep.
— Cankr-IlerepOypr : Hayka u Texnuxka, 2012. — 480 c¢. — ISBN 978-5-94387-
816-9.

Wnnapuonos FO.A., Tumodee E.I1. Yerpoiictea CBY u anTeHHBI: yued. mocodue/
HI'TY um. P.E. AnekceeBa. — Huwxuuit Horopon, 2012. — 85 c.

6.3.Ilepeyensb KypHAJIOB 110 NPOPUII0 TUCHHUIIIMHBI:

6.3.1

6.3.2

6.3.3

Kypnan “U3Bectus BbicmnX y4yeOHbIX 3aBeaeHui Poccum. PanmosnextpoHuka’.
https://re.eltech.ru/jour/index

Kypnan“UsBectuss Bblcmiux  y4yeOHBIX 3aBeneHudt Poccun. Pagmodusu-
ka”.https://radiophysics.unn.ru/

Kypnan “PagnorexHuka u anekrponuka”.https://sciencejournals.ru/journal/radel/

6.4.MeToanyecKue yKa3aHUsl, peKOMEHIALMM U IPyIrue MaTepuaJibl K 3aHATUIM

Metonuyeckie yKa3aHHs IO BBIIIOJHEHUIO CAaMOCTOSITENIbHBIX pPaOOT MO IUCHUIUIMHE
«[Ipo6eMbl MPOEKTUPOBAHUS AHTEHHBIX CUCTEM MUJUTMMETPOBOTO JHAara3oHa B OyMa)XHOM Ba-
puanTe HaxoasaTcs Ha kKadeape «MHpopmanmoHHbIe cucTeMbl», B Oubmuoreke HI'TY wum.
P.E.AnekceeBa.O/eKTpOHHBIE BApUAHTBl METOAMUYECKUX YKA3aHUH 1O BBIIIOJIHEHUIO IpaKTHYe-
CKHX paboT MOTYT OBITh OTIPABJICHBI HA 3JIEKTPOHHBIE apeca IPYIIIL.

6.4.1.

AnTeHHbIe peméTky : yueObHnoe nocodue / B. B. Cmupnos, A. A. Copokus, C. 1O.
Crpaxos, H. B. CotnukoBa. — Cankr-IlerepOypr : BI'TY "Boenmex" nm. J[.O.
VYcrunona, 2014, — 81 ¢. — ISBN 978-5-85546-842-7.
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https://re.eltech.ru/jour/index
https://radiophysics.unn.ru/
https://sciencejournals.ru/journal/radel/

6.4.2. Topbaues, A. [1. MHOrOMTy4YeBBIE (ha3uPOBAHHBIC AHTCHHBIE PEIIETKH C U3TydaTe-
JISIMU TUTIONIBHOTO B : yueOHoe mocodue / A. I1. 'opbaueB. — HoBocuOupck :
HI'TY, 2021. — 47 c. — ISBN 978-5-7782-4432-0.

6.4.3. bamkupos, A. . DrnekTpoauHaMyuKa ¥ MUKPOBOJIHOBAs TEXHHUKA : y4eOHOE MOCO-
6ue / A. W. bamkupoB. — Mocksa : TYCVYP, 2012. — 20 c.

7. THOOPMAIMNOHHOE OBECIIEYEHUME JUCHUIIJINHBI

Y4eOHbIl Tpolece Mo JAUCIMIUIMHE 00ecTieueH HeOOXOAMMBIM KOMIUIEKTOM CBOOOJHO pacmpo-
CTPaHSEMOTO U JIMIIEH3MOHHOTO IMPOTPAMMHOT0 00ecIiedeHHst (COCTaB MO AUCIUILIUHE OIPeIeICH
B Hacrosmiei PIT/] u momiexxut oOHOBICHUIO TTPH HEOOXOIUMOCTH ).

7.1 Ilepeyenb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

Tabmuua 8 -IlepeueHb 37IEKTPOHHBIX OMOIMOTEUHBIX CHCTEM

Ne | HammenoBanue DbC Ccplika k OBC

1 KoHcynpTaHT cTY- http://www.studentlibrary.ru/
JICHTA

2 Jlanp https://e.lanbook.com/

3 FOpaiirt https://biblio-online.ru/

4 TNT-ebook https://www.tnt-ebook.ru/

7.2 IlepeveHnb cBOOOTHO PACHPOCTPAHSIEMOT0 POTrPAMMHOI0 00ecIeYeHust

Tabmuna 9.1 - [Iporpammuoe obecrieuenue (I10), nucnonb3yemoe cryneHTaMu 04HOM Gopmbl 00Y-
YCHUS

Junen3uonHoe I1O, ¢ ykazanueMm peKBU3MTOB IO cBoOOaAHOrO pacnpocTpaHeHUs
NMOATBEPKAAIONIET0 JOKYMEHTA

1.Windows 7 ProSP1 (mommuckaDreamSpark- | Adobe Acrobat Reader (FreeWare)

Premium, norosopor 21.10.14); https://acrobat.adobe.com/ru/ru/acrobat/pdf-
2. MicrosoftOfficeProfessionalPlus 2007 (mu- | reader.html

neH3us Ne 64231296);

3. Dr.Web (c/uZNFC-CR5D-5U3U-JKGPot

20.05.202410 30.05.2025);

4. TIporpamma st 9BM B cocraBe: MATLAB.
Simulink. SignalProcessingToolbox.
DSPSystemToolbox. CommunicationsSystem
Toolbox, Fixed-Point Designer Academic,
(moroBop Ne Tr110373 ot 21.10.14)

4. PathWave ADS Core, EM Design, Layout,
RFPro (somepceprudukara9DZ8-9G7E)
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Ilepeyenn coBpeMeHHBIX NPOdecCHOHANBHBIX 023 JAaHHBIX 1 HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

B Tabmunel0 yka3zan nepedyeHb mpodecCHOHAIbHBIX 0a3 JaHHBIX M HH(POPMAIIMOHHBIX
CIIPaBOYHBIX CHUCTEM, K KOTOPBIM oOecriedeH AocTyn (yaajaeHHBbIM aoctyn). JlaHHBINH mepedeHb
MO/IJIC)KUT OOHOBJIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.

B nannom pasznene moryt ObITh IPHUBEIACHBI PEeCypchl (CCHUIKM Ha CAalThl), HA KOTOPBIX
MO>XHO HaWTH TOJIE3HYIO JUIsl Kypca HH(GOPMAIIUIO, B T.4. CTATUCTUYECKHUE WU CIPABOYHBIC JaH-
HbIC, y4eOHbBIE MAaTEPUAITBI, OHJIAWH KYPCHI U T.]1.

Tabmuma 10 - [Tepeyers cOBpeMEeHHBIX TPO(ECCHOHANIBHBIX 0a3 TaHHBIX U
WH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBaHue npodeccHoHAIbHOI 6a3b1 Hoctyn k pecypcey (yAaJleHHbIH AOCTYII C
Ne JAHHBIX, HHPOPMALMOHHO-CIIPABOYHOM CH- YKa3aHHeM CCBLIKH/I0CTYI U3 JIOKAJIbHOM
CTEeMBI CeTH YHHBEPCHUTETA)
1 2 3
1 Baza nanHbIX cTaHgapToB U pernamentoB POC- | https://www.gost.ru/portal/gost
CTAHJAPT //home/standarts
Iepedenp npodeccroHanbHbIX 0a3 TaHHBIX U https://cyberpedia.su/21x47c0.html
MH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM
WHcTpyMeHTHI U BeO-pecypeshl st BeO- https://techblog.sdstudio.top/blog/instrumenty-i-
paspaborku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus

8. OBPA30OBATEJIBHBIE PECYPCBbI J1JI151 UYHBAJINJIOB U JINIL{ C OB3

B tabnunell ykazaH nepedeHb 00pa30BaTEeNbHBIX PECYPCOB, HMEIONINX (OPMBI, aIanTH-
POBaHHBIE K OTPAaHUYCHUSIM UX 370POBbs, & TAKXKE CBEICHHUSI O HAJIMYHUH CICIUATBHBIX TEXHHUYE-
CKHUX CpCIACTB O6y‘~I€HI/I$I KOJUICKTUBHOI'O W HWHIAWBHUAYAJIBHOI'O IIOJIB30BAHUA. HpI/I 3aI10JIHCHUU
TabJIMIBI MOKET OBITh MCIOJB30BaHA HMH(pOpMAIUs, pa3MelleHHas B mofpasnene «/loctymHas
cpenay» crenuanu3upoBaHHoro pasnena caiira HI'TY «CBenenust 06 oOpa3oBaTenbsHON OpraHmn3a-
uu»https://www.nntu.ru/sveden/accenv/

Tabmuua 11 - O6pazoBaTenbHbIe pecypcehl JUlst HHBAIKUI0B U jiui ¢ OB3

Ne Ilepeuens oOpa3zoBaTe/ibHBIX pecyp- | CBeaeHHUSs] 0 HAJIMYMHU CTIEUATbHBIX TEXHUY e-
COB, MPHCNIOCO0TEHHBIX /IUISI HCTOJIb- CKHX CPeACTB 00yYeHHUs KOJIEKTUBHOTO U
30BaHUS MHBAJIUIAMH U JIMIAMH C HHAMBHIYAJIBHOI0 MOJb30BAHUS
OB3

1 OBbC «KoHCYNIbTaHT CTYIEHTa» 03BYyYKa KHWT ¥ YBEJIMYCHUE MpUPTa

SEC WJlatby CIeIMaIbHOE MO6I/IJ‘IE>HO€ NPWIOKEHHUE - CHHTE-
2 3aTOp peyH, KOTOPBIH BOCIPON3BOIUT TEKCTHI

KHHUI' U MCHIO HaBUT'allUH

3 9BC «fOpaiiTy Bepcus sl CI1a00BHSIINX

9. MATEPHAJILHO-TEXHUMYECKOE OBECIMEYEHHWE, HEOBXOJINMOE IS
OCYIECTBJIEHMS OBPA30OBATEJILHOI'O MPOLIECCA no
JTUCHUIJIMHE

VY4eOHble ayIUTOPUH [UII  TPOBENEHUS 3aHATUH MO AMCUUIUIMHE, OCHAIEHBI 000pYy-
JIOBaHMEM M TEXHUYECKHUMH CPEICTBaMH OOyUEHUs, COCTaB KOTOPBIX OIpe/ieieH B JaHHOM pas3fie-
ze.

B tabnuue 12nepeynciessr:

- yuyeOHbIe ayJUTOPUU JIJIsl IPOBEACHUS YUEOHBIX 3aHATHUI, OCHAIIEHHbIE 000PYA0BAaHHEM U TEX-
HUYECKUMH CpeCTBAMU O0YUEHHUS;
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-IIOMENICHUS JJIi CAMOCTOSTEIILHOW pa0OThl 00YYaIOIINUXCS, KOTOPBIC JOJDKHBI OCHAIEHBI KOM-
MBIOTEPHON TEXHUKOW ¢ BO3MOHOCTHIO TIOJKITIOUCHHS K ceTH «MHTepHEeT» 1 oOecrieueHrueM J10-
CTyIIa B DJIEKTPOHHYIO.MH(DOpMAIMOHHO-00pa3oBaTenbuyo cpeny HI'TY.

Tabmuma 12 - OcHameHHOCTh ayTUTOPUIA ¥ TTIOMEIICHUIH IS MPOBEJCHUS YICOHBIX 3aHSs-
TUW ¥ CAMOCTOSTEIHHON PAOOTHI CTYJICHTOB IO JTUCITUTLINHE

r. Hwxkuwuit Hosro-
poa, yia. MuHuHa,
oM 28J1

12.

Ne | HammenoBanme | OCHAIIEHHOCTbAaYAUTOPHUIA IlepeyeHb JMLEH3MOHHOTO NIPO-
ayAMTOPHUIl U NoMeleHui U momelue- TPaMMHOT0 o0ecrneYyeHus .
NMOMelleHu 1151 HUM PexBU3MTHI OATBEPKAAOLIETO [10-
NPOBeACHUsS KyMEHTa
yueOHBbIX 3aHSI-
THI U CAMOCTOS-
TeJbHO padoThl
1 KomnbiorepHsblii 1. IlepconaneHble KOMObBIOTE- | 1. Windows 7 Pro SP1
kiaacc Ne 5414 | per, Intel Core3/4  Gb | (mommuckaDreamSpark Premium,
yueOHo- RAM/HDD 500, B cocraBe | moroop Ne 0509/KMP ot 15.10.18);
J1a060paToOpHOTo JOKaNbHOM  BerumMciuTenbHoU | 2. Microsoft Office Professional Plus
Kopmyca Ne § ceTH, 6e3 monkiroueHust K uH- | 2007 (muuensust Ne 64231296);
603155, Hmxero- | TepHeTy 3. Dr.Web (c¢/u ZNFC-CR5D-5U3U-
ponckas o0Oiacte, | 2. Pabouee mecto cryaenra - | JKGP ot 20.05.2024 no 30.05.2025);

4. TIlporpammamis OBM B cocrase:
MATLAB. Simulink. Signal Processing
Toolbox.

DSP System Toolbox. Communications
System

Toolbox, Fixed-Point Designer Academ-
ic, (moroop Ne Tr110373 ot 21.10.14).
5. Pacpoctpansiemoe 1o cBOOOIHOM JTH-
LICH3UHN

- GNULinuxSlackware 13.37;

- Adobe Acrobat Reader;

- Altera Quartus Il web edition.
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10. METOJAWYECKUE PEKOMEHJAIIMA OBYYAIOIUMCSIIO OCBOEHHIO
JTACIATITAHBI

10.106mme meToAMYECKHE PEKOMEHIANMH i1 O0Yy4YAIOIIHUXCS IO OCBOEHUIO
AUCHMIIMHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTHH

JlucuuIuiiHa peanusyeTcs MOCPEACTBOM MPOBEICHUSI KOHTAaKTHOW paboThl ¢ 00y4aromu-
MuUCsl (BKJIOYasi MPOBEICHHUE TEKYIIEro KOHTPOJSI YCIIEBAEMOCTH), CaMOCTOATEIbHOW padOThI
00y4aromuxcst U IPOMEXYTOUHOM aTTeCTallUH.

[Tpu npenogaBanuu AUCHUILIHHBL «I[IpoOaemMbl MPOEKTUPOBAHMS AHTCHHBIX CHUCTEM

MWLTAMETPOBOTO JTHAIa30HaY, HCIIOJIB3YIOTCS COBPEMEHHBIC 00pa30BaTeIbHBIC TEXHOJIOTHH,
MIO3BOJISIONINE MOBBICHTh aKTUBHOCTh CTYJCHTOB NP OCBOCHHHM MaTepHaia Kypca U IMpelo-
CTaBHTh UM BO3MOXKHOCTB 3(PPEKTHBHO pean30BaTh Yachl CAMOCTOSATEIILHOM PaOOTHI.

Becp neKIuMoHHBIN MaTepHuan; Kypca MOXKET CONPOBOXKIATHCS KOMITBIOTEPHBIMHU TIpe-
3CHTALUSAMHU, B KOTOPBIX HATJISIIHO MPETOAHOCATCS MaTepua pa3IndHBbIX Pa3/IesioB Kypca U
YTO J1ae€T BO3MOXXHOCTh OOCYIUTh MAaT€pUal CO CTYJASHTAMH BO BpPEeMs YTCHHS JICKIUH, aKTH-
BHUPOBATh MX JIEATEIHHOCTh MPU OCBOCHUU MaTepHalia. DJICKTPOHHBIE MaTepUasbl JICKIHI B
MIEPHUOJ TUCTAHIIMOHHOTO OOYYCHHUS OTIPABIISAIOTCS 1O AJISKTPOHHOH IMOYTE Ha ajpeca TPyII
U MOTYT OBITh IOJIYYEHBI J0 YTCHHS JICKIHA U MpopabOTaHbl CTYJACHTAMHU B XOJI€ CaMOCTOSI-
TEIHLHON pabOTHI.

Ha nexuusix npuUBETCTBYIOTCS BONPOCHI M OOCYXACHMS, MCIONb3YETCSd JUYHOCTHO-

OPUEHTHPOBAHHBIN MOJIXOM, TEXHOJIOIHs padOThl B MajblX IpyIIax, YTO MO3BOJSIET CTyIEHTaM
IPOSIBUTH CEO0s, MOIYYUTh HABBIKM CAaMOCTOSITEIbHOTO U3YYEHMsI MaTepuaia, BBIPOBHITh YPOBEHb
3HAHUU B TPYyIIIE.
Bce Bompocsl, BO3HUKAIOIUE NIPU CaMOCTOSATENIBHOW paboTe WM B IpoLecce JIEKLIUH, TOAPOOHO
pa3duparoTcs ¢ MpeloCTaBICHUEM JOIOIHUTENbHBIX IPUMEPOB U NosicHeHuil. [IpoBoasrcs nuau-
BU/yaJbHbIE U I'PYIIOBbIE KOHCYJIbTALUU C UCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMALMOHHBIX
TEXHOJIOTUI1: 3JIeKTpOHHAas 1odra, Z0om.

WNHunuupyercst akTUBHOCTh CTYACHTOB, MOOILPSAETCS 3aJaHUE JIFOObIX BOIPOCOB 10 MaTe-
puany, NPakTUKYETCs UHAWBUAYAIbHBI OTBET HA BOIIPOCHI CTYACHTA, PEKOMEHIYIOTCS METOJbI
YCIIEIIHOTO CAMOCTOSITEIIbHOIO YCBOCHHS MaTepualla B 3aBUCUMOCTH OT YPOBHs €ro 0a30Boi 1oj-
TOTOBKH.

Jlj1g OLIeHKM 3HAaHUN, YMEHHI, HaBBIKOB U YPOBHS c(hOPMHPOBAHHOCTUKOMIIETEHIIMH TPU-
MEHsIeTCApEeUTHHrOBast (OaJlIbHAsL) CUCTEMAa KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH CTYIEHTOB B IIPO-
LIECCE TEKYLIETO KOHTPOJIA.

[TpomesxyTouHas aTTecTalus NPOBOAUTCS B (hopMe 3a4eTa ¢ yueToM TeKylleil ycreBaemo-
CTH.

PesynbraTr 00yyeHus cumrTaercsi c(pOPMHPOBAHHBIM HA NOBBLIIICHHOM YPOBHE, €CIIU
TEOPETUYECKOE COJIEPKAaHUE Kypca OCBOEHO MOIHOCTBIO. [IpH yCTHBIX cOoOeceOBaHUAX CTYAEHT
HCUEPIIbIBAIOIIE, [TOCTIeI0BATEIbHO, YETKO U JIOTUYECKH U3jaraeT y4eOHbI Marepuai; cBOOOIHO
CIIPaBJISIETCS C 3aJlaHMSIMH, BOIIPOCAMU, HCIIOJIB3YET B OTBETE AOIOIHUTENBHBIA MaTepual. Bcee
IpeayCMOTpEeHHbIe pabouell yueOHON nMporpaMMOi 3a/1aHus BBITIOJIHEHBI B COOTBETCTBUU C yCTa-
HOBJICHHBIMHM TPEOOBaHUSAMH, CTYAEHT CIIOCOOEH aHAJIM3HPOBATh MOJYyYEHHBIE PE3YyJIbTaThl, MPO-
ABJISIET CAMOCTOSTEIbHOCTD IIPH BBIITOJIHEHUU 3aJaHUM.

Pe3yabTaT 00y4yeHusi cuntaercsi cpOpMHPOBAHHBIM HA NIOPOTOBOM YPOBHE, €CJIH TE€O-
peTrndecKoe coJiepKaHne Kypca OCBOEHO MOJHOCThIO. IIpu ycTHBIX coOeceIoBaHUAX CTYIEHT MO-
CJIEZIOBATENIbHO, YETKO U JIOTHYECKH M3JIaraeT yueOHbIN MaTepHa; CIpaBIsIeTcs C 3alaHUsIMH, BO-
npocaMu, TpeOyIoIMX NPUMEHEHUs 3HAaHUI; BCe TPeAYyCMOTpeHHbIe paboueil yueOHOM mporpam-
MO 3a7jaHMsI BBITIOJIHEHBI B COOTBETCTBUH C YCTAHOBJIEHHBIMHU TPEOOBAHUAMHU, CTYJIEHT CIIOCOOEH
AQHAJIM3UPOBATh IIOJYYECHHBIEC PE3YyJIbTaThl; MPOSBIAET CAMOCTOSATEILHOCTD IIPU BBINOJHEHUU 3a-
JTAaHUM.
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PesyabTaT 00y4eHusi cuntaercsi Hec)OPpMHUPOBAHHBIM, €CJIM CTYIEHT TP BBIIOJIHEHUN
3aJJaHUil HE JAEMOHCTPUPYET 3HaHUN y4eOHOro marepuala, JIOMyCKaeT OIMOKH, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYJHEHHUSIMH BBIIIOJIHAET 33JaHUs, HE IEMOHCTPUPYET HEOOXOAUMBIX YMEHUH, Ka-
YECTBO BBIMOJHEHHBIX 3a/laHUi HE COOTBETCTBYET YCTAaHOBJICHHBIM TPeOOBAHHSIM, Kaue€CTBO UX
BBIINIOJIHEHUS OLIECHEHO YMCJIOM OajuloB HMXKE TPEX I10 OLEHOYHOW CHUCTEME, UYTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2MeT0l[I/I‘leCKI/Ie YKa3aHud NJsd 3aHSATHI JJeKIIMOHHOT0 THIIA

JIeKIIMOHHBIN KypC IPEAnojaraeT CHCTeMaTU3UPOBAHHOE U3JIOKEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTo IJIaHa. B X0/ TeKIIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0a30BBIC BOMPOCHI B paMKax
Kax0i Tembl qucuuruiibl (Tabmuner 4.1, 4.2, 4.3). O603HaUalOTCs KIOYEBBIE aCIEKTHl TEM, a
TaKKe JICJIal0TCs aKIEHTHl Ha HanboJiee CII0KHbBIC U BAKHBIC MOJI0KEHUS U3Yy9aeMOro MaTepuarna.
Martepuaibl JEKIHUH SBISIOTCS OCHOBOH ISl TOATOTOBKU OOYYAOIIMUXCS K BBIMTOJTHEHUIO 33JIaHUN
CaMOCTOSITEIILHON pabOThI, a TAK)KE K MEPOTPUATHSAM TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH U TIPO-
MEXYTOYHOM aTTECTALMH 110 JUCITUTIIIMHE.

10.3MeToauyeckue YKa3aHHUsl MO OCBOCHHI) JHCHUIUIMHBI HA J1a00pPaTOPHBIX
padorax

JIaGoparopHubie paboTsl 1o AucuuIuinHe «IIpo0iaeMbl MPOEKTUPOBAHMS AHTEHHBIX CUCTEM
MWIIMMETPOBOTO JMana3oHa He MpeycMaTpuBaeTCs y4eOHbIM IUIAHOM.

10.4MeToauyecKue yKa3aHusl M0 CAMOCTOSITEILHON padoTe 00yyarommxcsi

CamoctosTenbHas pabota o0ecrieunBaeT MOArOTOBKY OOYyYaromierocs: K ayJuTOpPHBIM 3a-
HATUSIM U MEPOIPUATUAM TEKYIIETO KOHTPOJSI U MPOMEKYTOYHOM aTTecTaluyd 1O H3ydaeMoiu
TUCIUILIMHE. Pe3ynbTaThl 3TOM MOATOTOBKH MPOSIBIISIFOTCS B aKTUBHOCTH 00YYarOMIerocst Ha 3aHs-
THSX U B KQUE€CTBE BBINMOJIHEHHBIX MPAKTUUECKHUX 3aIaHUM U IPYTUX POPM TEKYIIETO KOHTPOJIA.

[Ipu BBIMONHEHUU 3aJaHUN JUIS CAMOCTOATEIBHOW pabOThl peKOMEHAyeTcs mpopadoTka
MAaTEpHUAJIOB JICKIHUM MO KaXI0W NMPONJACHHON TEME, a TAKKE U3yUYCHUE PEKOMEHAYEMOW JINTEpa-
TYpBbl, Ipe/icTaBlIeHHON B Pa3zene 6.

B nporecce camocTosiTenbHOM pabOThl IPU U3YYEHUH JUCIUILUIMHBI CTYIEHTHl MOTYT pa-
00TaTh Ha KOMIBIOTEPE B CMEIUATM3UPOBAHHBIX ayJUTOPHIX ISl CAMOCTOATEIbHOM paboThl, yKa-
3aHHBIX B Pazgene 9. B aymuropusx wumeercs JOCTynm 4epe3  MH(OpPMaAIMOHHO-
TEJIEeKOMMYHUKAIMOHHYIO ceTh «VHTepHEeT» K AJIEeKTPOHHON MH(OPMAIIMOHHO-00pa30BaTEIbHON
cpene ynuBepcurera (QMOC) u anexrponHoit 6ndnuoreunoit cucreme (3bC), re B aeKTpoHHOM
BUJIE pacrojiaraiotcs yuyeOHble U y4eOHO-METOIUYECKHUE MaTepHalbl, KOTOPbIE MOTYT OBITh HC-
MOJIb30BAHBI JIJII CAMOCTOSITEIbHOU Pa0OTHI IPH U3yUYEHUU TUCHIUTLITAHEI.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUSA AUCLHUITJIMHBI

11.1TunoBble KOHTPOJIbHBbIE 3aJaHMS WJIM HMHble MaTepuajbl, HEOOXOAUMBbIE A
OLICHKHM 3HAHWI, YMCHHUIH, HABBIKOB M (MJIH) ONBITA B XO0/A€¢ TEKYLIEro KOHTPOJIA
yCIeBaeMoCTH

JlJis TeKyIero KOHTPOJsl 3HAHUM CTYIEHTOB MO TUCIUIUIMHE MPOBOIUTCIKOMILIEKCHASI
OlleHKA 3HAHMIA, BKITFOYAIOIIas
— TPOBEPOYHBIE paOOTHIIJIA CTYAE€HTOB 04HOH (PpopMbI 00yUeHHS;
— 3ad4eT 0e3 OICHKH.

20



11.1.1 Twunossie 3amanus ajst 1a00PaTOPHBIX PadbOT

JIaGoparopubie paboTsl 1o aucHumuinae «[IpoGneMbl NpoeKTUPOBaHUS AHTEHHBIX CUCTEM

MUJUIUMETPOBOT'O AWAIIa30Ha» HC MPCAYCMAaTPUBACTCSA yT-Ie6HbIM IIJIaHOM.

N

~

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

11.1.2 TunoBble BOMPOCHI I IPOMEKYTOUHOM aTTecTanuu B hopme 3auera 6e3
OLIEHKH JIJIS CTYJIEHTOB O4YHOI (popMbI 00yueHU st

OcHoBHbIE TapaMeTphl aHTEHH. [lepBUYHbIE 1 BTOpUYHBIE TAPAMETPBI

OcCHOBHBbIE THUIIBI aHTEHH. J|OCTOMHCTBA U HEJOCTATKU

Br100p onTuManbsHOro cnocoda MOCTPOCHUSI aHTEHHOM CHUCTEMbl MUJIJIMMETPOBOTO JiMana-
30Ha

OcobeHHOCTH peanu3aluy TOMOJIOTH aHTEHH U aHTEHHO-(UJIEPHOro TpakTa Ha 0aze MHK-
POIIOJIOCKOBOM JIMHUM IIEpeIadn

CriocoObl 3aIMTHIBAaHUS U3JIyYarOIIUX 3JIEMEHTOB aHTEHHBIX PELIETOK M IpOOJIeMbl, CBs-
3aHHBIE C UCIIOJIB30BAHUEM JJAHHBIX ITOIX00B

OrpanuyeHus 1 0COOEHHOCTH MPUMEHEHHs aMIUTUTYAHOTO pacIlpeesIeHus IPH MPOEeKTHU-
POBaHUN U3JIY4AOLIUX 3JIEMEHTOB aHTEHH

Pemenue 3aiaun no odecrieyeHUIo TpeOyeMoro ypoBHs pa3Ba3KH KaHAJIOB aHTEHHBI
Crioco0 MocTpoeHMsI TOIMOJIOTMH aHTEHHOM PELIeTKH, peaiu3yIOLIUil BBHICOKHM ypOBEHb
YIJI0BOTO Pa3pelIEHUs IPU COXPAHEHUHU OJTHO3HAYHOCTH U3MEPEHUS KOOPAUHAT LENeH
Cornacyromue 1eny B MUIMMETPOBOM Anana3zone. OrpaHuYeHus U 0COOEHHOCTH IpUMe-
HEHUS B TOINOJIOTHUSIX AaHTEHH

ObecneueHne NIMPOIIOJIOCHOCTU COINIACOBAHUS B aHTCHHAX MUJUIMMETPOBOTO JUara3oHa
Bb100p onTHManbHOTO pacnosokKeHUs Ha IJIaTe 3JI€MEHTOB aHTEHHOH PEelIeTKH, aHTeHHO-
(bunepHOro TpaKTa M MPUEMO-TIEPEAAIOLINX MOTyIeH OTHOCUTENIBHO APYT ApYra
OcCoO6eHHOCTH MPOEKTUPOBAHUS AHTEHH, BO3HHMKAIOLIUE IPH HCIOJIb30BAHUU B KayecTBE
MOJIEJIM OTPAaHUYEHHOM B IPOCTPAHCTBE CTPYKTYPHI

[IpoexTHpoBaHue mepexoaHbIX OTBepcTHid. TpeOoBaHMs, NpeAbABISEMble K JaHHBIM
CTPYKTYPHBIM 2JIEMEHTAaM U BBOJMMBIE IIPU 3TOM OTPaHUYECHUS

Metox MmomeHTOB. Onrcanue, 0cOOEHHOCTH U 00JacTh MpUMEHeHus. JJocTouHcTBa U He-
JOCTaTKH

Metoa KOHEUHBIX 371eMeHTOB. Onucanue, 0COOEHHOCTH M 00JacTh npuMeHeHus. Jlocro-
VMHCTBA U HEJIOCTaTKU

[Tpobnema GpopmMHupoBaHuUs dyda ¢ 33JaHHBIMU XapaKTEPUCTUKAMH U3Ty4EHUS MPU MPOEK-
THPOBAHUU AaHTEHHO-(UEPHOTO TPaKTa

Br10op onTHManbHOM TOMOJIOTMU AHTEHHOM pelIeTKH, obecneunBaroiieid pa3Bas3Ky 1o mo-
JIpU3au

TexHOIOrnyecKkre OrpaHuyYeHus, NPEAbABIIEMbIE K AHTCHHBIM yCTPOMCTBAM MHUJLIMMET-
POBOrO JUana3soHa

Oco6eHHOCTH MCTI0NIb30BaHMsI SKPAHUPYIOIIUX MOBEPXHOCTEH B CTPYKTYpE aHTEHH
Crnioco6wl ymenbiieHust YbBJI u nonaBnenuss nHreppepeHnoHHbIx MakcuMymoB JIH aH-
TEHHBI

B monmHOM 00BEME O1leHOYHBIE CpeicTBa UMEIOTCs Ha Kadenpe «HpopManmoHHbIE paguocu-
cTeMbl». OLIEHOUHBIE CPEACTBA MOTYT OBITh MOJYYEHBI 0 TPEOOBAHHMIO.
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