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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucourimaa b1.B.Z1B.05.01 ApanTyuBHbIe paJjrl03/1eKTPOHHbIE CUCTEMbI OTHOCUTCS K YaCTH,

dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

KOHMpOoAUpos8ams ux
pabomocnocobHocmb
u oyeHusamsn
s¢ppexmusHocmb

cemeli c MOUKU 3peHust
go3moxcHocmu HC/T kK HUm
IIK-2.2: Ymeem: - nposooumb
npoeepKy
pabomocnocobHocmu u
a¢ppexkmusHocmu
npuMeHsieMbIX NPO2PAMMHO-
annapamHblx (8 mom uucne
Kpunmoezpaguueckux) u
mexHuuecKux cpeocms
3awjumsl Yyugposbix
me/NeKOMMYHUKAYUOHHBIX
cemeli - paspabambieamsb
Moolenu yepo3, u
cucmemamusuposamb
ceedeHust 06 y2po3ax
UHpOPpMAyUOHHOTI
6e3onacHocmu

IIK-2.3: Baadeem: -
Haeblkamu cbopa u
cucmemamu3ayuu cgeoeHuil
06 yepo3zax HC/T k cucmemam
noagudicHol yugpoeoli
3awjuujeHHol cessu

aHanu3uposams npobaemHble
cumyayuu 8 xo0e nposedeHUs
uccneo0osaHus

Bnademb
Memoodamu pewueHust

npobnemHbix cumyayuti

IIK-2.2:

3Hamb

OCHOBHble MemoObl NPOBeOeHUs
npogepKu 8 cayuae npobaemMHbIX
cumyayuti 8 obaacmu cgoeti
npogeccuoHanbHoU

desimenbHOCMU

Ymemnb

eblpabambieampb cmpamezuio
Oelicmeuti 0151 pewieHust
npob6aemHbix cumyayuti 8 xode
npoeedeHust UCC1e008aHust

Bnademb
HABbIKAMU pelleHUs!

npobaemMHbIx cumyayuil

IIK-2.3:
3Hamb

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{U (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
IIK-2: Cnocobex TIK-2.1: 3Haem: - MemoObl IK-2.1: CobecedosaHue
aHanusuposamsb co30aHus mooesell yepo3 3Hamb 3quém:
yeposbl uHpopmayuonHoll 6udbl NPobaeMHbIX cumyayuil KOHMDObHbLE
uHgopmayuoHHoli . p
6e3onacHocmu yugposbix obaacmu ceoeli
6e3onacHocmu . 60npochl
meNeKOMMYHUKAYUOHHbIX npogeccuoHanbHol
yucpposbix .
meexommyHukayuon | Cemeti - MemoOUKU OYeHKU OesimenbHOCMU
HbIx cemet, ysizeumocmeli Yugppoebix
mMeNeKOMMYHUKAYUOHHbIX Ymemb




Memoobl KpumuyeckKo2o aHaausa

npobnemHbix cumyayuti

Ymemb
ocyujecmensimb AHAAU3

npobaemHbix cumyayuti

Bnademnb
OCHOBAMU CUCMEeMHO20 nodxoda
K aHanuzy npobaemHbIx

cumyayuti
ITK-4: Cnocoben TIK-4.1: 3Haem: - TIK-4.1: CobecedosaHue
npogooumb HayuHble | uayuoHanbHbIe, 3uamb

uccne008aHus
npuHyunos
NO3UYUOHUPOBAHUS
NOOBUNCHBIX
00BeKmos u
peanu3oebi8amb Ux 8
cucmemax
nooguiCcHol
yucppoeoli
3awjuwyeHHoll ces3u

MedceocydapcmeeHHble U
MexHcOYHapoOHble
cmaHoapmeol,
ycmauagaugaiowjue
mpeboeaHus no 3awjume
uH¢opmayuu, aHanusy
3awjujeHHoCmu cucmem
NO3UYUOHUPOBAHUS
NOOBUICHBIX 06BEKMOo8 U
OUeHKU PUCKO8 HapyWeHUsl UX
uHpopmayuoHHoll
6e3onacHocmu - 0CHO8b!
¢yHKYUOHUpOBAHUS cucmeM
NO3UYUOHUPOBAHUS
NOOBUICHBIX 06BEKMO8 -
Memoobl, cnocobbl, cpedcmea,
nocsiedogamenbHOCMb U
cooepaicaHue 3manos
paspabomku cpedcme
3awumbl cucmem
NO3UYUOHUPOBAHUS
NOOBUIICHBIX 06BEKMO8 -
UHCMPYMeHMAaAbHble
cpedcmea KOHmMpoas u
ucnbimautl cpeocms 3awjumal
cucmem no3uyUOHUPOBAHUS
NOOBUMCHBIX 00BEKMos U
MemoOUKU UX NpuMeHeHUst
IIK-4.2: Ymeem: - npogodumb
c60p U aHau3 UCXOOHBIX
OaHHbIX 07151 pazpabomku
cpedcme u cucmeM 3awumal U
obecneuugams payuoOHANbHbIL
8blbop 31emeHmHoll 6asbl
cucmem nooOBUHCHOL
yucppoeoii 3awyuiyeHHoll cessu
IIK-4.3: Bnadeem: -
Haeblkamu pa3pabomku
3/1emMeHmo8 cpedcme u cucmem

3awumbl cucmemax

0CHOBbI (hYHKYUOHUPOBAHUSL
cucmem nNO3UYUOHUPOBAHUS
No0BUNCHbIX 06BEKMOo8 -
Memo0bl, cnocobbl, cpedcmed,
noce008amenbHOCMb U
coodepaicaHue 3manos
paspabomku cpedcme 3awjumbi
cucmem no3uyUOHUPOBAHUS
NoOBUNCHbIX 06BEKMOo8 -
UHCMpYMeHMAaAbHble cpedcmea
KOHMPOAA U ucnbimaxuii
cpedcme 3awjumbl cucmem
NO3UYUOHUPOBAHUS NOOBUNCHDBIX
006eKmos u MemoouKu ux

npumeHeHus

ITIK-4.2:

Ymemb

NpUMeHsimb NPUHYUNbL
adanmayuu paouo3/1eKmpoHHbIX
cucmem npu paspabomke
cpedcme u cucmem 3aujumal
cucmem nodgudicHol yugpoeoli

CesA3U U Hasuzauuu

I1K-4.3:

Bnademb

HABbIKAMU NOCMPOEHUS]
an20pumMMo8 adanmueHoll
o0bpabomku @ cucmemax
noasudicHol Yyugpoeoli

3aWuLeHHOll CesA3U U Hagueayuu

3auém:
KoumposnbHble
80NpoCh!




noasudicHoli yugpoeoli

3aujuuyeHHoll cesasu

3. CTpyKTypa U cojepkKaHHe AUCLUILIUHbI

3.1 TpyAoeMKOCTb AMCLUTL/IUHBI

ouyHasA

O011as Tpy/0eMKOCTBb, 3.e. 3

Yacos 1o yue0HOMY IJIaHY 108

B TOM UHC/Ie

ay/MTOPHBIE 3aHATHA (KOHTAKTHast padoTa):

- 3aHATHS JIEKI[HOHHOT0 THIIA 32

- 3aHATHS CEMHHAPCKOr0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThI) 16

- KCP 1

caMocTosTe/IbHasA padora 59

ITpomexyTouyHas arTecTanus 0
3auér

3.2. CogepyxaHue JUCHUIIMHDI

(cmpykmypupogaHHoe no memam (paszoenam) C YKa3aHuem OmMBeO0eHHO020 HA HUX Koauuecmeda

akademMuyecKux uacoe u 8Uuobl yueOHbIx 3aHsamull)

HarmeHoBaHMe pa3fiesioB U TeM JUCLUILIUHBI Bcero B TOM UHC/Ie
4yacel
( ) KonTtakTHast pabora (pabota Bo
B3aUMO/IeHCTBHY C Mperno/aBaresiem),
Yacel U3 HUX
SaHSTHS CamocrosTenpHast
CeMHHapCKOro pabora
3aHsTHS THNA o6yuarolLerocs,
JIeKLIMOHHOTO | (TipakTHueckue | Bcero Hachl
THIIA 3aHsATHs/Tabopa
TOpHbIe
paboThI), Uacel

¢ ¢ o ¢ 0

0 0 o} 0 0
Paspen 1. Merozp! onTuMu3aluy U agantauyu. [IpuMeps! ajanTUBHBIX 14 5 1 6 8
Paj103/1eKTPOHHBIX CUCTEM.
Paspen 2. I'paivieHTHbIe alaTUBHbIE alrOPUTMbL. PasHOBUAHOCTH
IPaJiMeHTHBIX airopuTMoB. CXOJUMOCTb U YCTOMUMBOCTb I'PaZIeHTHBIX 18 5 3 8 10
aropUTMOB.
Pasgen 3. [lpuMeHeHre aflaTHBHOTO JIMHEHHOIO CyMMaTopa. Y paBHeHHe 18 5 3 8 10
Bunepa-Xorda. Jekoppessitis CMrHasa OMOKH U BXOJHbBIX CUTHAJIOB.
Pasnen 4. MHorokaHa/bHbIM KOMIIEHCAaTOP KOMIT/IEKCHBIX CUTHAJ/IOB. 18 5 3 8 10
OcHoBHoe ypaBHeHue. [lekoppessitop ['pama-IIImuzra
Paspen 5. CTpyKTyphbI ZileKoppensaTopa U KoMIleHcaTopa oMeXxH, 18 5 3 8 10
CHUHTe3MpPOBaHHBIe HAa OCHOBE CTeNeHHOro Oasuca
Pa3gien 6 AfjanTHBHEBIe aHTeHHBIE pelleTKH. MeTog psiMoro obpartieHust
KOppeJISILIHOHHON MaTpuLibl. Peryssipusaiysi BeCOBOTO BeKTOpa B basuce 21 7 3 10 11
CTeTNeHHbIX BEKTOPOB.
ArtTtectauus 0




KCP 1 1

Wroro 108 32 16 49 59

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

[pu uTeHUM JIEKLMIA UCTIONB3YeTCsl aKTUBHAs popMa, 3aKJTFUaroIascs B pa3dope KOHKPETHBIX CUTYaLWH,
BO3HUKAIOLMX [IPU aHa/lu3e pacCMaTpuBaeMbIX (pU3NUeCKUX siBJIeHWH (aHa/IM3 KOPPEKTHOCTH TIOCTaHOBKU
3a[auH, BbIsiBJIeHHe U3MUECKOT0 CMBIC/IA TIOJTyYeHHOT 0 pe3ysibTara).

Vcnonb3yroTcs ciefyromiye HHTepakTUBHbIe (HOPMBI IIPOBe/IeHUs 3aHATHI:

— IpepocTaByieHre CTyieHTaM a/ipecoB He0OX0MMbIX IHTepHeT—pecypCoB.

— O6MeH co CTy/leHTaMU aJjpecaMu 3/1eKTPOHHOM MOUTHI /17151 obecrieueHys OriepaTUBHOTO B3aUMOJEeHCTBHSL.
— OTrnpaBKa CTyZileHTaM 37IeKTPOHHBIX TIHCEeM, COJiepKalliiX HeoOXouMble 0O6pa3oBaTeibHbIe peCypChl
(MaTepuaJtbl K JIeKLUSIM, TTePCOHA/IbHBIE 3a[laHUA K 3auUéTy).

— IIpepocraBiieHre CTyileHTaM BO3MOKHOCTH 00CY»KJeHusI po6sieM, BO3HUKAIOIIMX TIPY 0CBOEHUH
JUCLIMIUIMHBI, C UCII0/Ib30BaHUEM ceTH VIHTepHeT.

ITpakTHueckue 3aHATHS /MabopaTopHble pabOThI OPraHM3YIOTCSA, B TOM uUHc/ie, B (hopMe MpaKTUUECKOM
MOJITOTOBKU, KOTOpasi TpeAlyCMaTpyBaeT ydyacThe OOyYarol[UuXCsi B BBITIOJTHEHHWU OT/AeIbHBIX 3/IeMEHTOB
paboT, cBsi3aHHBIX C Oyylie npodeccoHaNIbHON AeATeIbHOCTBIO.

Ha mpoBefieHre MpakTHUeCKWX 3aHSATHM / 1abopaTopHBIX paboT B (opMe TPaKTUUYECKOM IMOArOTOBKH
OTBOJWTCS: O4Hasi hopma obyueHus - 4 4.

4. YueOHO-MeToANYeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00yvaroIuxcsi BK/IrOUaeT B Ce0si MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IaHUsAM [IJIS1 TEKYILEro KOHTPOJS W TPOMEXKYTOUHOM aTTeCTalldd MO UTOraM OCBOEHMs JUCLIUMTUHBI
TIPUBE/IEHHBIM B II. 5.

Vcnonb3yoTCst BUIbI CAMOCTOSITe/TbHOM paboThI CTy/IeHTa: B UMTAIbHOM 3ajie OUOIMOTEeKH, B
yueOHbIX KabuHeTax (s1abopaTOpHsix), KOMITbIOTEPHBIX K/laccax, C JOCTYNOM K pecypcaM HTepHeT u
B ZIOMAILIHUX YC/I0BUsX. [TOPSIZIOK BBITTOJIHEHHSI CAMOCTOSATEIbHOM Pab0ThI COOTBETCTBYET ITPOrpaMMe
Kypca ¥ KOHTPOJIUPYETCS B XO/le TIPOBe/IeHUsI JIEKIJMOHHBIX 3aHSATHH 1 B KOHIIE Kypca IpH
MIPOBE/IEHUH SK3aMeHa T10 JaHHOM JAUCIUITHHE.

Bo Bpemst iekijuii popMyIHMpyrOTCs MPoO/IeMbl, KOTOPbIE CTYEHThI JO/DKHBI PEIUTh
camocTosTe/IbHO. Ha moc/ieyronux JeKIusx MpOBOAUTCS OTKPBITOE 00CYX/IeHHe MOTyUeHHbIX
pe3y/IbTaToB U JaETCs MPABUILHOE PellieHue.

3ajaHus /151 TIPOBE/IeHKsT TPOMEXKYTOUHOM aTTeCTal[UK 110 UTOraM OCBOEHMSI JUCLIUTIIMHBI BbIJAIOTCS
CTyZleHTaM 3apaHee. B ciiyuae He0OX0AMMOCTH TIPOBOZATCS HHAUBHYalbHbIE KOHCY/IbTal||H.
CamocTosTebHast paboTa MoAKPeIisseTcs: yueOHO-MeTOAUUeCKUM U MH(OPMAIJHOHHBIM
obecrieueHreM, BK/IFOUAIOIIMM PeKOMeH/JOBaHHbIe YueOHUKHY U yueOHO-MeToJuuecKre rmocoous, a
TaK)Ke KOHCITEKThI JIGKLIWH.

5. ®oHJA OLEHOYHBIX CPeJCTB /I/Isi TEeKYI[ero KOHTPOJIi YCIeBaeMOCTH U MPOMEeXyTOYHOM
aTTecTalyu Mo JUCIUILIMHE (MO/Y/II0)



5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OL€éHKHM Ppe3y/ibTdTOB 06y'~le}[l/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBbie 3apaHuss (OLEHOYHOE CobecefoBanue)

copmupoBanHocTu KomnereHuu ITK-2:

CpeJiCTBO - JJIA  OI|eHKH

1. TloHsiTHE OTHOLIEHUST MOLLIHOCTY CUTHAJIA K CpeJjHel MOILIHOCTH IIyMa.

2. CB#I3b MOILI[HOCTEH MPUHATOTO U Tepe/laBaeMOro CUTHA/IOB B CBOOO/IHOM MTPOCTPaHCTBE

3. KBagpatnunas ¢gopmyna BeeseHCKOro Asisi MHOXKUTe ST 0C1a0sieHust. 3aBUCUMOCTb MOL{HOCTH
NIPUHATOIO CUTHAjIa OT PaCCTOSHUS.

4. K kakuM paguodusnyeckum 3¢pdekTam MpruBOAUT MHOTOJ/TyUeBOe PaclipoCTPaHeHre CUTrHasa?

5. 3amupanus curHana. Pacripegenenvie Penes u Paiica.

6. YacToTHasi fucriepcysi CUrHasa, 00ycoBieHHass MOOUIBHOCTBIO aboHeHTa. JddexT domepa.

5.1.2 TunoBble 3ajaHus (OLeHOYHOE Co0OecefoBaHne) /sl OLEHKH

copmupoBanHocTu KomnereHmuu ITK-4:

CpeacTBO -

1. ViMmnynbcHas XxapakTepyuCTHKa M YaCTOTHAsI Tlepe/jlaTouHasi PyHKLUs KaHasa.

2. YrzoBas JUCIepCysi CUTHaza U ero NpoCTPaHCTBeHHasl KOpPeJIsLiUs.

3. TlpomyckHasi crioco6HOCTh KaHanoB. Teopema IllenHoHa. Pa3HeceHHbIN TipyeM. PasnnuHbie
BU/IbI pa3HECeHUSI.

4. RAKE-tipuemuuk B CDMA-cucTeme.

5. BeposiTHOCTE OMTOBO# OMIMOKK B pesieeBCKOM KaHarse.

Kpurtepuu ouennBanus (oneHouHoe cpecTBo - CobeceoBaHme)

OreHka Kputepuu orjeHUBaHUS
Bce kommeTeH1[uM (4acTy KOMIIeTeHIUM), Ha (hOpMHUPOBaHKe KOTOPLIX HarpaB/ieHa AUCLIUIIIVHA,
3aUTeHO
c(hOpMHUPOBaHbI Ha YPOBHE He HIDKE «YI0BJIETBOPUTETHLHOY.
He
XoTs ObI 0/THa KOMIIeTeHIMs CHOPMUPOBAHA HAa YPOBHE «HEY/IOBIETBOPUTETHEHO.
3a4TeHo

5.2. OnucaHue MKaJl OIeHNBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH TPOMeXyTOYHOMH
arTecTanuu

IIIkasa oueHBaHUA C()OPMUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeHn

b

chopmu HEy/I0B/IETBOD | Y/AOBJIETBO 0YeHb

TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO

POBaHH HUTe/IbHO pUTe/IbHO XOpo1Io

ocTH

KoMIIeT

eHIHI

(uHAMK

aropa

AOCTHIK He 3a4YTeHO0 3auTeHOo

eHus

KoMIeT

eHLUH)

3HaHus OtcyTcTBUE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUU 3HaHUN HIKe o 3HaHUM B 3HaHUM B 3HaHWH B 3HaHUU B
TEOpPeTUUECKOT0 MUHUMAJIEHBIX [OTyCTUMBI | 0OBeMe, obneme, obneme, obneme,
MaTepuasa. TpeboBaHMH. 1 ypoBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | IpeBbIILIAIOLEe




I0IL[EM
HeBo3M0OXXHOCTB FOIIEM
. rporpamme
OLIEHHUTb TIOJTHOTY 3HAHWH. mporpamme | O | yiouiem
3HaHUH [JomnymeHo | MOATrOTOBKU A nporpamMme
Nwmenu mecTo . Jomy1ieHo M IIpOrpammy
BCJIE[ICTBHE MHOT0 . [ony1ieHo TMO/ITOTOBK
rpy0bie OIIHOKK HECKOJIbKO MO/ITOTOBKH.
OTKaza Herpy0bIx HECKOJIbKO u. Ommbok
HecylecTBe
obyuaroiierocs ot o1IboK Herpy6bIx HHEIX HeT.
oTBeTa ormbok
oumbok
[IpogemoHc
TPUPOBAaHBI
IIpogemoHc Pup
IIpogemoHc | Bce
ITposieMOHC | TpPHUpPOBaHbI
TPHUPOBAHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMeHHUS. TTpoieMOHCTp
OCHOBHBIE OCHOBHBbIe
OrcyTcTBHe OCHOBHBIe PerrteHsl HPOBaHbI BCe
ITpu pereHnn yMeHUsl. YMeHHUsl.
MMHHMMaJIbHBIX YMeHWUsI. BCE OCHOBHbIE
o CTaH/apTHBIX Pemens! Pemens! Bce
YMeHHH. PelileHbl Bce | OCHOBHbIE YMeHUsI.
3a7;au He THUIIOBbIE OCHOBHEIE
HeBo3mMoXHOCTh OCHOBHBIE 3a/iauu C PetiieHs1 Bce
TIPOAEMOHCTPHP | 3a7auu C 3a7iauu C
OL|eHUTh Halnuuue 3a/jauu. OT/le/IbHBIM | OCHOBHBIE
Ymenus N OBaHb! HerpyObIMH | HerpyObIMU
yMeHHH BrInosiHeHbl | U 3a/lauM.
OCHOBHBIE ommbKaMu. | ommMbKamu.
BCJIEICTBHE BCe 33[]aHUsI | HecyllecTB | BhImosHeHs!
yMmenus. Vimeny | BeinonHeHsl | BbimonHeHbl
OTKasa B TIOJIHOM €HHBIMH BCe 33/J]aHus, B
MecTo rpy6Obie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
oIubKu 3a/laHusl, HO | B IOJIHOM
oTBeTa HEeKOTOpble | U, obbeme 6e3
He B obbeme, HO
c BBITIOJIHEH | HeZI0YeTOB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bI BCe
obbeme c
3a/laHuisl B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBHE IIpogemoHc IIpogemoHc
MHMHHUMaJIbH ITposeMoHC
6a30BbIX ITpu pelLieHNH . TPHPOBaHBI TPUPOBAHBI
bl HAbop TPUPOBaHBI ITpozeMOHCTp
HAaBBIKOB. CTaHJAPTHBIX 6asoBble HaBBIKH
HaBBLIKOB 6a3oBble HpOBaH
HeB03MOXXHOCTb 3a/;au He HAaBBIKH TIPH npu .
1St HaBBIKU NIPU TBOpPUYECKUI
OLIEHUTh Ha/lMuKe | TPOJIEMOHCTPUD pelleH|n pelLeHrH
Hagblku pelLeHust peleH|n MOZIXO/, K
HaBBbIKOB oBaHb! 6a30BbIe CTaHJapTHBI HecTaHJapT
CTaHJAPTHBI CTaHJApPTHBI PeILEeHHI0
BCJIE[ICTBHE HaBbIKY. VIMenn X 3314 C HBIX 3a/]a4
X 3a7iau C X 3a7a4 6e3 HeCTaH/apTHBI
OTKasza MecTo rpy0Obie HEKOTOPbIM 6e3
HEKOTOPbIM omuboK 1 X 3374
obyuarorierocsi OT | OMIMOKK u OLIMOOK U
u HeJloueToB
oTBeTa HeJjoueTaMu HeJl0ueToB
HeJloueTaMu
IITkana oneHMBaHUA [IPU NPOMEXYTOUHOM aTTeCTaliiyu
OneHka YpoBeHBb NO/JrOTOBKH
MPEBOCXO/{HO Bce KkommereHUMM (4acTM KOMIIETEHLMH), Ha (OPMHpDOBaHME KOTOPbIX HarpaBjeHa
MUCLIMIUIAHA, COPMHPOBAaHBI HAa YpPOBHE HE HIDKE «IIPEeBOCXOAHO», MPOJEMOHCTPHUPOBaHbI
3HAHWs, YMEHHUs, BAJIeHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIUSIM Ha YPOBHE BBIIIE
MpeyCMOTPEHHOT0 TIPOrpaMMOoi
OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX HarpaB/eHa
[MCLIMIIAHA, CHOPMHUPOBaHBI HAa YPOBHE HE HHXKE «OT/IUYHO».
3auTeHo OYeHb XOPOLI0 Bce KkommereHUWM (Y4acTW KOMIIETEHLMH), Ha (OPMHpOBaHME KOTOPbIX HarpaB/eHa

JUCLIMIUINHA, COPMUPOBAHBI HAa YPOBHE He HIDKE «OUeHb XOPOLIO»

XOpOo1110 Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMHUpOBaHME KOTOPLIX HarlpaBjeHa
JUCLITUTMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».

yAOB/IeTBOpUTeNb | Bce KommeTeHUuM (4acTh KOMIIeTeHLW), Ha ¢OpPMHpOBaHHWEe KOTOPBIX HarpaB/ieHa

HO [JUCLIMIUIMHA, C)OPMHPOBaHLI HAa YDPOBHE He HIDKE «Y/IOBI€TBOPUTEIBHO», IIPU 3TOM XOTS OBI

0[jHa KOMITeTeHL{isI CHOpMUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»




HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YDPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO

He 3a4TeHO

TJIOX0 XoTs1 6bI 0/JHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsI WM HWHbIe MaTepHa/ibl, He0O0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yYyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OLleHUBaHMSI:

5.3.1 TumnoBbie 3apaHusi (ouLeHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /A1 OLEHKHU
chopmupoBaHHOCTH KommeTeHuu [1K-2

1. [IpumMepsl 33124, IPUBOASLIMX K HEOOXOJUMOCTH UCIO/Ib30BaHuUs aflanTUBHbIX POC.

2. OO611as MOCTaHOBKA 3a/jauM TTOCTpoeHus aganTtreHoi POC ¢ 3a1aHHOM CTPYKTypoii. Kpurepuu
3¢ PeKTUBHOCTH, YUeT OrpaHUUeHuH, BbIOOp a/iropuTMa afanTaiuu. AZarnTUBHbIE CUCTEMBI C
MpsIMOM ¥ 0OpaTHOM CBSI3BIO.

3. PerynsipHble anropuTMAuyeckrie MeToZbl ONTUMHK3aLMu. [1pocToli rpajueHTHBIN alropuT™
ONTUMM3ALUY, ero JOCTOMHCTBA U HeJJOCTaTKU. PaccMoTpeTh MpuMep KBaZipaTUUHOTO
(byHKLIMOHAIa KauecTsa.

4. PerynisipHblii MeTO/, onTUMM3aLuy Her0TOHA, ero J0CTOMHCTBa M HeJoCTaTKU. PaccMoTpeTh
rpUMep KBa[paTUUYHOTrO (PyHKI[MOHa/Ia KauecTBa.

5. Moaudukaluu peryJsisipHbIX MeTOZ0B ONTHMU3Al[MU: MeTO/, CKOpeHIlIero Criycka, MeToz
[Taysna, Mogudukaiuu metoa Her0TOHA, MeTO/, «TSKe/oro 11aprKay.

6. [ToricKoBbIe Tpa/lieHTHbIE a/ITOPUTMBbI aZlanTal[ui, METO/IbI C/Ty4alHOT0 MOKCKa. Y CJIOBUS UX
TIpUMeHeHHs], JOCTOMHCTBA U HeJIOCTaTKHU.

7. YueT orpaHMYeHri B aTOpUTMax ONTUMU3ALMK. ['paZiieHTHBIN arOpUTM ONTUMH3aLUH C
orpaHnyeHusiMU. [IpriMep IOCTpoeHUst anroOpyUTMa JijIsi CUCTEMBI C IByMsI CTeTleHsIMU CBODOOIbI C
KBa/|paTUUHBIM KpUTepHeM KaueCcTBa U TMHEeHHbIMU OrpaHUUeHUSIMU.

8, A,I[aHTaL[I/IH 4 06y‘-IEHI/Ie. AHpI/IOpHaﬂ HeorpeaeJIeHHOCTb. CroxacTuueckue dJlalITUBHLbIE
rpaidliiOHHBIE METOAbI OIITUMH3ALINN. YcnoBus YCTOﬁqHBOCTH.

9. AflanTyBHBIN JIMHENHBIA cymmartop. Y paBHeHUe BuHepa-Xorda /1 onTUMaaIbHOTO BECOBOTO
BeKTOpa, MUHUMH3MPYIOLL[er0 CPeHIO KBaZlpaTHuHyo oMoKy (kputepuit MCKO).

10. CpoticTBa KBajpaTiuHOro (pyHKIMoHama. OpToroHanbHoe nmpeobpa3oBaHue,
JlMaroHa/IM3upyolllee KOPPeILIMOHHYIO0 MaTpuyLly. ['eomMeTpruueckasi MHTeprpeTaLys.

11. ITouck onTUManbHOrO BeCOBOIO BeKTOpa a/JallTUBHOIO JIMHEMHOro cymmaropa. OfiHOMepHbIN
C1yvai. Y CTOMYMBOCTb I'PaZJMEHTHOTO a/IfOpUTMa.

12. Tlouck onTHMaNbHOIO BECOBOT'O BEKTOPA a/JalITUBHOTO JIMHEMHOTO CyMMaTopa. MHOTOMepHbIi
cyyai. Y CJIoBHe yCTOMUMBOCTY IPaIMEHTHOrO anroputma. AiroputMm HbroToHa.

13. AlanTUBHBIN CTOXAaCTUUYECKHUH TPA/IMEHTHBIN alrTOPUTM TTOKWCKA ONTHMAJ/IbHOTO BECOBOTO
BeKTOpa JIMHeMHOro CyMMaTopa.



14. ApanTrvBHbIe KOMIIEHCATOPbI HoMeX. OHOMepHbIY C/1y4ai JJis JeCTBUTE/IbHBIX CUTHAIOB U
KBa/lpaTyPHbIM KOMIIEHCATOP Y3KOIOJIOCHBIX ITOMEX.

15. MHOroKaHa/bHbIM aBTOKOMIIEHCATOP ITOMEX, ero CTPYKTYPHast CXeMa C KOPPe/ISLMOHHBIMU
00paTHBIMH CBSI3SIMU.

5.3.2 TumnoBbie 3afaHusA (oneHOUHOe cpeAcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISl OLIEHKH
copmupoBaHHocTH KomnereHuu [1K-4

1. METOALI YCKOp€eHUs 1iponecca HaCTPOﬁKH BECOBOI'0 BEKTOPAd MHOTOKdHA/IBHOT'O KOMITEHCATOPA
Y3KOIT0JIOCHBIX TTIOMEX. HEKoppeJIHL[I/IH BXOJHBIX CUT'HaJ/IOB. Ncnonb3oBaHue MaTpHUIlbl
COCTaBJ/ICHHOM U3 COOCTBEHHBIX BEKTOPOB U CX€Ma JeKOPpeIATOopd.

2. IIpyem rapMOHMYECKUX CUTHAJIOB aHTeHHBIMU pelleTKaMu (AP) mpou3Bo/bHOM KOHGUTYpaLUn.
ITprMepb! 3KBUUCTaHTHOM U KpyroBoi AP.

3. uarpamMma HaripaB/IeHHOCTU aHTeHHOM peleTKH (AP) Mpou3Bo/bHONM KOH(UTypaLyu C
TIPOM3BOJIbHBIM BECOBBIM BEKTOPOM. BeCcoBoi BeKTOP, MAKCUMU3UPYIOLINI aMILTUTY/Y 10J1e3HOT0
CHUrHa/ia Ha Bbixoge AP.

4. [lnarpaMma HamnpaB/JeHHOCTH JTMHEMHOW SKBU/JUCTaHTHOM aHTeHHOU peiieTky (AP), cocrosien
13 U30TPOIMHBIX 3/ieMeHTOB. [IIvpuHa riiaBHOrO jierectka. Y cioBHe OTCyTCTBUS U(PaKI[MOHHbIX
MaKCHUMYMOB.

5. PerynsipHble MeTO/IbI YMeHbIIIeHUs YPOBHsI O0KOBBIX jienecTKoB [IH aHTeHHBIX pellleToK.
KoaddurmenT HanpaBnenHoro aevicteusi (KH/I) aHTeHHOM CUCTEMBI.

6. KoaddurimeHT ycrneHrs aHTeHHOM CUCTeMbl. PacueT MOLI[HOCTH T10JIe3HOTO CUTHAsA Ha
ripueMHuKe. YpaBHeHUe Ppuca (Friis transmission equation)/

7. IlpueM y3KOMO/IOCHBIX [ileTePMUHUPOBAaHHbBIX CUTHA/IOB C KOHEUHOI'O IMPUHOM CIleKTpa
aHTeHHbIMU pelieTkaMu (AP). Y c/10BHe y3KOMOJOCHOCTY CUTHAasa /I/1s1 aHTeHHOM pelleTKy C
KOHe4HOU anepTypou. KoppensaiuoHHas MaTpulia CUTHA/IOB Ha 3y1ieMeHTax AP, ee cBolcCTBa.
OtueHKa KOPpeJISILIMOHHOW MaTpPHL{bl TIOMeX 10 BpeMeHHBIM BbIPA0OTKaM BBIXOZHBIX CUTHAJIOB.

8. OTHolIeHWe curHasl / IIIyM Ha BbIXO/|e aHTEHHOM pellleTKU B C/Iyvae I0J1e3HOr0 CUrHasa ¢
JleTepPMUHHAPOBaHHBIM BOJTHOBBIM (D)POHTOM U NPOM3BOJIbHBIX BHELTHUX TIOMeX

9. OnTuMasnbHbIN BeCOBOM BeKTOp AP, MaKCMMU3MPYIOLLMI OTHOLLIEHHEe CUTHaJ / IIIyM Ha BbIXOJe
AP B ciyyae OTCyTCTBUS M IPY HAJIMYMM BHELLIHUX [TIOMeX NIPU CUTHaJIe C JeTePMUHUPOBAHHBIM
BOJTHOBBIM (PpOHTOM. MakcumasnbHoe 3HaueHre OCIII.

10. OnTuMasbHbIN BecoBOM BeKTOp AP, MakKCMMU3UPYIOIWI OTHOIIIEHHe CUTHAJI/IIIyM Ha BbIXO/e
AP B ciyyae OTCYTCTBUS Y TIPY HAJIMUMK BHELLHKX [TOMeX [PU CUTHAaJIe CO CTy4YailHbIM BOJIHOBBIM
¢ponToM. MakcrumanbHoe OCILI rpu OTCYTCTBHUY BHEIIHUX MTOMEX.

11. CpoiicTBa npsiMoii 1 0OpaTHOW KOPPEJISLMOHHBIX MaTpul]. KaHOHMUeCcKoe pa3/iokeHue
KOPPeJSALIMOHHON MaTpPHIIbI ToMeX B 6a3rce COOCTBEHHBIX BEKTOPOB.

12. OnTuManbHbIM BECOBOM BEKTOP aZianThBHOM AP B cilydae OJHOTO BHEIIIHEIO0 UCTOYHUKA C
JeTePMUHUPOBAHHBIM BOJTHOBBIM (DPOHTOM M COOCTBEHHBIX IITyMOB. PaccMOTpeTh mpyMep pacyeTa
ONTHMMAa/IbHOIO BECOBOT0O BEKTOpA U jMarpaMMbl HarlpaB/JIeHHOCTU SKBU/IMCTaHTHOM aZlaliTUBHOMN
JTMHEHOM pelleTKH B C/lyyae TVIOCKHMX BOJTHOBBIX (DPOHTOB I0JIE3HOT0 CUrHaza ¥ IOMeXH.



13. MHoronoTokoBas nepegada uHpopmariy B MIMO cuctemax CBsSi3U C MHOTO3/1eMeHTHBIMU
aHTeHHBbIMU pellleTKamu. Cyuali y3KOIOJIOCHBIX CUTHA/IOB.

14. MHororoTokoBas repefiaua uHgopmaut MIMO-OFDM cuctemax cBsizu. Ciyydaid
IIMPOKOTO/IOCHBIX CUTHAJ/IOB.

Kpurepuu oneHuBaHus (01jeHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONIPOCHI)

OneHka Kputepun orjeHUBaHUA

Bce komrmeTteHiuu (4acTv KOMITeTeHIM), Ha pOpMUPOBaHYe KOTOPLIX HallpaB/ieHa AUCIATIIMHA,

3a4YTeHo

chopMHpOBaHbBI Ha YPOBHE He HIDKE «YI0B/IETBOPUTE/EHO.
He

Xots 661 0/jHa KOMIeTeHL|st ChOpPMHUPOBaHa Ha YPOBHE «HEY/J0BJIETBOPHUTETBHO».
3a4YTeHo

6. YueGHO-MeTOfMUeCKOe M HH(OPMaLMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/y/151)

OcHoBHasi TuTeparypa:

1. EpmosiaeB Bukrop Tumodeerru. Metozbl 06paboTKH CUTHANIOB B aZJalITUBHBIX aHTEHHBIX pellieTKaxX v
KOMITeHCaTopax ToMexH : yueb. mocobue ajist ctygenToB HHI'Y, oOyuaromuxcsi 1o HaripaB/IeHUsIM
03.03.03 "Paguodu3uka”, 02.03.02 "dyHgam. uHbopMaTUKa U UHGOOPM. TEXHOIOTUM" U CIelaJTbHOCTH
10.05.02 "Mudopm. 6e3omacHOCTb TeslekoMMyHHMKall. cuctem" / HHI'Y. - H. Hosropog : [6. u.], 2015
(Tumn. HHT'Y). - 194 c. - 42.76., 20 3k3.

2. MobusbHast CBSI3b: BOMIPOCHI TEOPUH U TUITOBBIE 33/iauM : yueb. mocobue [yt CTYeHTOB,
obyyaroruxcs o crierpanbHocTsIM 090106 "VHbOpM. Ge30macHOCTh TeJIeKOMMYHHUKAL]. CUCTeM'" U
010400 "Mudopm. TexHonoruu" / HukeropoAckuii rocyjapCcTBeHHbIN yHUBepcuteT uM. H. U.
Jlobauerckoro. - H. Horopop : M3a-s8o HHI'Y, 2014. - 234 c. - ISBN 978-5-91326-255-4 : 220.32., 50
9K3.

[JononHuTtenbHas 1uTeparypa:

1. TuxonoB Bacunuii iBaHoBuu. CTaThcTUUeCKasi pajuoTeXHUKa. - M. : CoBeTckoe paguo, 1966. - 678 c.
T Ul - 2.54., 3 35K3.

[TporpammHoe obecrieueHre U VIHTepHeT-peCcypChl (B COOTBETCTBUU C COJIePXKaHUEM IVCIUTIIAHBI):

OneKTpOHHO-0MO/IMOTeUHbIe CUCTEeMBI (371eKTpOHHas 6ubroTeKa):
http://e.lanbook.com/
http://www.biblioclub.ru.

7. MaTepHa/IbHO-TeXHHYeCKoe ofecrieyeHUe JUCLUIIMHBI (MO/Y /1)

YueOHble ayUTOPUM [i7isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOTPaMMOM, OCHaIeHbl MYyJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu  00ydeHUsi, KOMIbIOTepaMM, CreLdaJd3UupOBaHHBIM  00OpyZioBaHHeM: YueOHbIe
ayZWUTOPUM [IIsl TIPOBe/leHNs YUeOHBbIX 3aHSTHM, MPeAyCMOTPEeHHBIX 00pa3oBaTe/bHOM MPOrpaMMOi,



OCHAIIeHbl MY/bTUMeUHHBIM 000pyJoBaHHEM (TIPOEKTOp, 3KpaH), TeXHUUEeCKUMU CpeJCTBaMH
o0yueHUsT: MyJbTUMEAUNHBINA MPOEKTOp. [loMelleHus [jii CaMOCTOSITe/TbHON pab0Thl 00YUarOIUXCs
OCHallleHbl KOMITbIOTEPHOM TEeXHUKOW C BO3MOXKHOCTBIO TMOAK/IOUeHUss K ceTd "HHTepHeT" u
obecrieueHbl JOCTYIIOM B 37IEKTPOHHYIO0 HH(MOPMAIIMOHHO-00pa30BaTeIbHYIO Cpejly.

[TomerieHust 711 CaMOCTOSITe/TbHOM pabOThl 0OYYaroIMXCsl OCHAI[eHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO 1o HarmpaBiIeHHUIO
nofroToBku/crierasbHOCTH 10.05.02 - MHbopMarmoHHass 6e30MacHOCTb TeTeKOMMYHHUKAI[MOHHBIX
CUCTEM.

ABTtop(bl): ManblieB AnekcaHip AneKcaHgpoBUY, AOKTOp (hU3MKO-MaTeMaTHUeCKUX Hayk,
ripogeccop.

3aBepyromuii Kadepoii: MasnblieB AsiekcaHAp AJieKCaHAPOBUY, JOKTOP (PU3MKO-MaTeMaThUueCKUX
HayK.

ITporpamma o/j00peHa Ha 3aceflaHUU METOIUUECKOM KoMuccuu ot 18 mekabpst 2023 roja, TpOTOKOI
Ne 09/23.
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