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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuunnvya b1.B.12 Teopusi 5/1eKTprUYecKoii CBSI3M OTHOCUTCS K YacTH, (OpMUPyeMOil ydaCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

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

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
IIK-2: CnocobeH k TIK-2.1: 3Haem 0CHOBbI IIK-2.1: CobecedosaHue
npumeHeHuro HAayuHO-UCCAe008amenbCKoll 3Haem IIpakmuueckoe DK3AMEH:
obwenayuHbix desmenbHocmu 6 obaacmu OCHOBbI Meopuu 31eKmpuyeckoll | 3adaue

6a308blx 3HAHUL
Mamemamuueckux u
ecmecmeeHHbIX HayK,

UH(pOPMAYUOHHbBIX
mexHoo0z2uil, uMeem HayuHble

3HAHUA 8 meopuu

cessu, paauomeXHuuecxux
CueHasnos, pacnpocmpdaHeHus

paouososH, Yyugpoeoti

(yndamenmanvholi | UHPOPMAYUOHHDIX cucmem obpabomku cueHanos,
UHpopmMamuKu u IIK-2.2: Ymeem npumeHsamb uHpopmayuu u KooupoeaHus,
UHOPMAYUOHHBIX nosyueHHble 3HaHUsl 8 Heobxodumble 07151 peanusayuu
mexHon02ul; obnacmu ¢pyHoameHmanbHbix | aszopummoe obpabomku
NpumeHimb 6 HAYYHbIX OCHO8 Meopuu Cu2Han08 U no3eonsowjue
npocgeccuoHanbHol

uHGopmayuu u pewams paspabambieams 6ecnpoeooHble
desimesnbHOCMU

coepeMeHHble S3bIKU
npo2pammupo8aHus u

cmaHOapmHble 3a0auu 8

cobcmeeHHoL HayuHo-

cucmembl NOOBUNCHOU CB8S3U U

cpedcmea ux 3awumbl

Memoobl uccne008amenbCKoil
napanienbHoli desimesibHOCMU.
P [K-2.2:
06pabomku 0aHHbIX, |[1K-2.3: Umeem
Ymeem

onepayuoHHble
cucmembl,
3/1eKMPOHHble
bubauomexu u
nakembl Npo2pamm,
cemesble MexHoA02UU

npakmuyeckuil onbim Hay4Ho-
uccnedosamenbckoll
desimenbHOCMU 8 0b1acmu
UH(OPMAYUOHHBIX
mexHono2utl

UCNnob308aNb OCHOBbI MeOpUU
anexmpuueckoli cessu,
paouomexHu4ecKux CusHa108,
pacnpocmpaxeHust paduogosH,
yucppoeoti obpabomku cuzHanos,
UHpopMayuu U KOOUpO8aHus,
Heobxodumble 04151 peanuzayuu
aneopummos obpabomku
CU2Hano08 U no3eonsmoujue
paspabambigamb 6ecnpoBoOHble
cucmembl NOOBUJICHOU 853U U

cpedcmea ux 3aujumbl

IK-2.3:
Bnadeem
Memodamu pacuema

31eKmpuueckux yenetl

KoumposnbHble
80NpOCh!
3aoaHus




3. CTpyKTypa U cojep>kaHHue AUCIUILTAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OuHas
OO011as TPY/J0EMKOCTD, 3.e. 8
Yacos o yuedGHOMY I/IaHY 288
B TOM 4HC/Ie
ay/JUTOpHbIe 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHUS JIEKIIHOHHOT'0 THIA 64
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHble padoThI) 64
- KCP 4
caMocTosATe/bHasA padoTa 66
IIpome)xyTouHasi aTTecTalis 90
JK3aMeH

3.2. CozepxaHWe JUCLUIIIVHbI

(cmpmeypupoeaHHoe no memam (paaaeﬂaM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux uacos U 8uobl yuebHbIX 3aHamuil)

HaumeHoBaHMe pa3[ienoB U TeM JUCLIMIUIMHBI Bcero B TOM UuC/Ie
4achbl
( ) KonTakTHas pabora (pabota Bo
B3aUMO/IeHCTBUH C TIperno/iaBaresiem),
Yackl U3 HUX
3aHSTHS CamocTosTe/bHast
CeMHUHapCKOoro paora
3aHATHA THMa o0yyarorerocs,
JIEKIIMOHHOTO | (TpakThueckie | Bcero Hacel
THIA 3aHsATHs1/1abopa
TOpPHbIE
paboTsI), yacsl

b b b b d

0 0 s} 0 0
Pa3pen 1. CurHanbl U UX CIEKTPhbI 31 10 10 20 11
Pazpen 2. CtaTrcTHUeCKHe CBOWCTBA TIPOCTPAHCTBEHHBIX KAHAIOB CBSI3U 31 10 10 20 11
Pa3nen 3. MeTo/bl OLIeHKH NIPOCTPAHCTBEHHBIX KaHA/IOB CBSI3U 33 11 11 22 11
Paspen 4. KogupoBanue/ ieKofivpoBaHue, MOAY/ISLIUS/ eMOAY/ISLUs 33 1 1 2 1
CHUTHAJIOB B CHCTeMax CBSI3U
Pa3pen 5. Ilepesaua v npyeM MHGOPMALMK B CUCTeMaXx CBSI3U C KOJOBBIM
paszesieHreM I0/Ib30BaTeel ¥ C OPTOrOHA/IBHBIM YaCTOTHBIM 33 11 11 22 11
MY/IbTUIIEKCUPOBAaHUEM
Pa3pen 6. Metoapl 06pabOTKY CUTHAIOB B CUCTEMAX CBSI3U C Pa3HECEHHBIM 33 1 1 2 1
IIpUEeMOM W/WU/Y pa3HeceHHOH nepeziaueit
Arrecrarus 90
KCP 4 4
HUTtoro 288 64 64 132 66

Copiep>kaHue pa3/e/ioB U TeM [JUCIUILTHHBI




Pazgen 1.

CurHanbl ¥ UX CIeKTPbI

Paznen 2.

CrarrcTriuecKre CBOMCTBA MPOCTPAHCTBEHHBIX KaHAIOB CBSI3U

Paspen 3.

MeTo/bl OLIEHKY TIPOCTPAHCTBEHHBIX KaHA/IOB CBSI3U

Pazgen 4.

KoavpoBanue/ fekoaupoBaHye, MOAYISLMSY/ AeMOAYJ/ISLYs CUTHA/IOB B CUCTeMaXx CBSI3U

Paspen 5.

ITepenaua v nprem nH(GOPMALIMK B CUCTEMAX CBSI3U C KOJIOBBIM pa3/ie/ieHUeM T10/Th30BaTe el U ¢
OpPTOrOHaIbHBIM YaCTOTHBIM MYJ/IbTUIUIEKCUPDOBAHUEM

Pazpgen 6.

MeToabl 00pabOTKM CUTHA/IOB B CUCTEMAaX CBSI3U C Pa3HECEHHBIM MPUEMOM /WU pa3HeCeHHOH rnepeiavue

[TpakThueckue 3aHATHS /nabopaTopHble pabOTHI OPraHM3yHOTCS, B TOM YKC/e, B (OopMe MpaKTUUeCKOM
TIOATOTOBKH, KOTOpasi TIpe/lyCMaTPUBAeT ydacThe OOyuaroIuxcsi B BBITIOJHEHUH OT/E/bHBIX 371eMEHTOB
paboT, cBsi3aHHBIX C OyAyIiei mpodeccrOHaMbHOMN /1esTeTbHOCTEIO.

Ha mpoBefeHue mNpakTHUeCKUX 3aHSATUN / 1abopaTOpHBIX paboT B ¢opMe IMPAKTUUeCKOW IMOATOTOBKU
oTBOAMTCS: ouHasi hopma oOyueHus - 8 u.

4. YueGHO-MeTO/[UUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUaromuxcs

CamocrosTenbHasi pabota o0ydaroL[uxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3alaHusIM JIJIs1 TeKYIero KOHTPOJISI U TIPOMEXXYTOUHOM aTTecTaldd [0 UTOraM OCBOEHHs JUCLIAIUIMHbI
NIpYBe/IeHHBbIM B II. 5.

Vcnonb3yroTcsi BUIbI CaMOCTOSITeTbHOM paboThI CTy/IeHTa: B UMTaIbHOM 3ajie OubIMoTeku, B
yueOHbIX KabMHeTax, KOMITBFOTEPHBIX KJ/Iaccax C JOCTYTIOM K pecypcam VIHTepHeT U B IOMAaLlIHUX
yciioBusix. [TopsiioK BBIMTO/THEHUS] CAaMOCTOSITeTbHOM paboThl COOTBETCTBYET IPOrpamMMe Kypca U
KOHTPOJIUPYeTCs B X0/ie IPOBe/IeHHsI JIEKL[MOHHBIX 3aHATHUN U B KOHLIe Kypca [Py NpoBeieHn!
9K3aMeHa 10 JJaHHOM aucuuriHe. CaMocTosiTesibHasi paboTa moJKperisieTcs: yueOHO-MeTOANYeCKUM
1 MH(OpPMaI[MOHHBIM 00ecIieueHreM, BK/IIOUYAKOIUM PeKOMeH/IOBaHHbIe YUeOHUKH U yueOHO-
MeTOANUEeCKHe 1OCO0Us, a TaK)Ke KOHCTIEKTHI JIEKI[HH.

— BO BpeMsI JIeKLU (hOpMYUPYOTCSt IPOOIeMbI, KOTOPBIE CTY/I€HTHI JOJDKHBI PEIUTh
caMmocTosiTesbHO. Ha moc/ie iy omux eKusix MpOBOAUTCSI OTKPBITOE 00CYK/IeHHe TTOTyUeHHbIX
pe3y/ibTaTOB U JAETCs MpaBUIbHOE pellieHue.

— B csyuae HeOOXOAMMOCTH TTPOBOASTCS UHAUBHAYA/TbHbIE KOHCY/TbTAL[|M.

5. ®oHJ OLEHOYHBIX CPEJCTB /Il TEKYI[ero KOHTPOJIA YCIeBaeMOCTH U HNPOMEXYTOYHOMI
aTTecTall Mo JUCIUIIHHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OI€HKHM Ppe3y/ibTdTOB OﬁquHl/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3asaHusa (oueHouHoe cpeacTBo - CoOecefoBaHue) [Jisi  OLEHKH
copmupoBanHocTu KomnereHuu ITK-2:



1. Tpu criocoba nipezcTaB/IeHNsT Y3KOTIOJIOCHOTO CUrHasa. [IpuHLMN paboThl MOAY/ISITOPA U
JeMOo/yJIsITopa.

2. ITnockuii KaHan cBsi3U. YaCTOTHO-CeNIeKTUBHBIN KaHasl CBSI3U.

3. CnyyaliHble y3KOI0/IOCHbIe CUTHabI. PesieeBCKoe U paliCOBCKOe pacrpeziesieHre aMIuIUTYAbI.
4. OCHOBHbIe MOJY/ISILIUY, UCII0/Ib3yeMble B CUCTeMax LiM(pOBOU CBSI3U.

5. mMnyibcHasi XxapaKTepyCTHKa U TiepeiaTouHasi (PyHKIMsi MHOTOJ/TyueBOTr0 KaHasla CBSI3H.

6. BpeMeHHas, yacTOTHas U yIr/0Basi JUCIIepCUY B MHOTO/TyYeBOM KaHajle CBS3U.

7. OlleHKa MMITyJ/IbCHOW XapaKTepUCTHUKH O/JHOTyYeBOI0 U MHOI'OJTyYeBOIO KaHa/IOB CBS3U.

8. OrleHKa yacTOTHOM NepeZlaTOUuHON (YHKLIMK MHOT0/y4eBOro KaHana cBsizu B OFDM cucreme
CBSI3U.

9. [IpUHLIUIILI TOCTPOEHUSI COTOBBIX CUCTeM CBsi3U. [IoBTOpHOE Hcmo/ib30BaHue yacToT. [1poreaypa
riepe/iauv 1MoJib30BaTesisi OT O/IHOM 0a30BOM CTAHIUM K APYTOM.

10. KpI/ITepI/II/I MdKCHUMYyMa aHOCTepHOpHOﬁ BE€POATHOCTU U MaKCUMdAJ/IBHOT'O HpaB,E[OHO'E[O6I/IH pnu
AE€TEKTUDOBAHKWH CUT'HAJIOB.

11. BeposiTHOCTb OUTOBOM OIIMOKY B pesieeBCKOM KaHaJle [jisi CUTHA/IOB OCHOBHBIX MOAYJISLIU.

12. ®usnueckui CMbIC/I KaHA/ILHOTO KOAMpoBaHusl. CBepTOUHBIN KOZiep U ero pelieryaTast
JyarpaMma.

13. OcHOBHBIE MeTO/bI pa3/ie/ieHus1 T0J/Ib30BaTeIei.

14. ®opmuposanue u npueM OFDM-curHana. [TpomnyckHasi criocobHocts OFDM-cucTemsbl.
15. BeposiTHOCTb OGUTOBOM OIIMOKY B pesieeBCKOM KaHaJie TpU pa3HeCeHHOM TpreMe.

16. O6paboTKa CUTHA/IOB MPH MPOCTPAaHCTBEHHO-BPEMEHHOM pa3HeCeHHOH repezaye.

Kpurtepuu oueHnBanus (oneHouYHoe cpecTBO - CobeceioBaHme)

OneHka Kputepuu orieHuBaHUs

Bce xommneTeH1[uM (4acTH KOMIIeTeHIUM), Ha (hopMHUpOBaHKe KOTOPBIX HarpaB/ieHa
JUCLIMIUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIXKe «TIPEBOCXOJHOY,

MIPEBOCXOHO
NIPO/IeMOHCTPUPOBAHB] 3HAHUsI, YMEHUs1, B/IafleHus [10 COOTBETCTBYIOLINM
KOMIIeTeHLIMSIM Ha YPOBHE BbILLIe [1PeJyCMOTPEHHOI'0 TPOrpamMMOii
Bce xomnieTeHL[UM (4aCTH KOMIIeTeHIUI), Ha (Y OpMHPOBaHNe KOTOPBIX HarpaB/ieHa
OT/IMYHO

JUCLIMIVIMHA, COPMHPOBaHbI HAa YPOBHE He HIDKE «OTJIMUHO».

Bce komnieTeHIMM (YacTH KOMIIeTeHLIMH), Ha YOpMUpPOBaHMe KOTOPLIX HarlpaB/ieHa
OueHb XOpOLLIO
P JUCLIMIVIMHA, CPOPMHPOBAHbI HAa YDOBHE He HIDKe «OUeHb XOPOLLO»

Bce xommeTeHI[uM (4aCTH KOMIIETEHIHM), Ha (HOPMHUPOBaHKEe KOTOPHLIX HarlpaBjieHa

XOPpOLIIO0
MUCLIMTUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIDKE «XODOILIO».

Y0BJIETBOPUTENTBHO Bce komneTeHIUY (YacTH KOMIIeTeHLIMH), Ha OpMUpPOBaHHe KOTOPBIX HarlpaB/ieHa




OueHka Kpurtepuu oLieHUBaHUs

JMCLIMIUIMHA, COPMHPOBAHbI HAa YDOBHE He HIDKE «y/I0BJ/IETBOPUTE/LHO», TIPH
3TOM XOTsi OBl 0ZJHa KOMITIeTeHL|si cCHOPMHUPOBaHa Ha YPOBHe
«yZI0BJIETBOPUTETHHO»

HEY/IOB/IETBOPUTEILHO  XOTs ObI OZIHa KOMIIETeHI[Us1 COPMHPOBaHA Ha YPOBHE «HEY/IOBI€TBOPUTEILHOY.

T1710X0 Xots 661 0/fHa KOMIIeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ILIOXO0»

5.1.2 TunoBble 3ajaHus (omeHOUYHOe cpeAcTBO - IIpakTH4yeckoe 3ajaHue) AJA OLIEHKH
copmupoBanHocTu KomnereHuu ITK-2:

TemaTHKa /1a00paTOPHBIX PadoT:

Neri/rt |[HarmMeHOBaHMe 1abopaTOpHBIX pPaboOT

1
CTaTUCTHUYeCKHe XapaKTepUCTUKY aMILIUTY/AbI U (ha3bl y3KOOJIOCHOIO CUrHaa,
MPOXO/SLero yepe3 MHOT0JIyueBOU KaHas CBSI3U

2 [Koppe/siLMOHHbIe U ClIeKTpasbHble XapaKTePUCTUKU y3KOIOJIOCHOIO CUrHasla, POXOASLLero
uepe3 MHOT0J1y4yeBOU KaHasl CBSI3U

3 BeposiTHOCTH OMTOBOM OLIMOKHM B KaHa/IaX C Pa3/TMUHBIMHU CTAaTUCTUIECKUMU CBOHCTBaMH

4 (OCHOBHBIE XapaKTePUCTHKU CHCTEM CBSI3U C pa3HeCeHHbIM ITPUEMOM

Kpurtepuu ouenuBanus (oreHoYHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

Ouenka Kpurepun onieHuBaHUsA

3a4TeHO YPOBEHB 3HAHUI COOTBETCTBYET IIpOrpaMmMe IoJArOTOBKH.

He YpoBeHb 3HaHUI HIDKe JOMYCTUMOro MUHUMYMa. CTy/leHT He OTBeyaeT Ha BOIIPOCHI U/IU
3auTeHO  JIOTyCKaeT rpyOble OUIMOKH.

5.2. OnucaHue MIKaJI OIeHUBaHUA Pe3y/IbTaTOB 00yueHHs MO0 JUCIUIIMHE IPH MPOMeXXyTOUYHOH
arrecranuu

IIIkana oueHuBaHus c)OPMHPOBAHHOCTH KOMIIeTEeHI[UI



YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIui
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHyManeH | 3HaHUU B obBeMe YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/bHBIX - riporpamMme obneme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiolieM
N TpeboBaHHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble omubKH HECKOJIbKO MOATOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
oimbok
ITpopemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBIe
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbBI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
yYMeHHH. PeliteHbl Bce | OCHOBHBIE yYMeHUSI.
3ajiau He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJEMOHCTPUP | 3afjauu C 3ajlauu C
OLIeHUTDb Hajnuue 3a/launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHU BemonHeHs! | u 3a/1aunl.
OCHOBHbIE omMbKaMH. | OLIMOKaMH.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BrimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
OIINOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HEeKOTopble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
Nwmeetca
OTtcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHnn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHbI IIpogemMoHcTp
HaBBIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie MpOBaH
HeBo3MO>KHOCTB 3a7lau He HaBBIKY TIPH Tpu .
JIsL HaBBIKY TIPA TBOPYeCKHUH
OLIeHNTb Ha/luue | TPOfIeMOHCTPUP pelLeHnn pereHnn
HaBbiku perIeHyst pelLIeHnH TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. MIMenu X 3afia4 C HBIX 33Jjau
X 33/la4 C X 3a7a4 Oe3 HeCcTaHZapTHbI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEeKOTOPbIM omuboK 1 X 3a/iau
obyuarorierocsi OT | OIUOKH u OIMOOK U
u He/|04YeToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJl0ueTaMHu
IMIkana OLl€eHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
3a4YTeHO TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa

JUCLIMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afleHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe

MpelyCMOTPEHHOT0 TIPOrpaMMOi




OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
JIUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIlIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, cOPMHUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»

XOpOI1110 Bce kommeTeHIMHM (YacTM KOMIlETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».

yaoBjieTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBII€TBOPUTEILHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»

Hey/oB/eTBopuTe | X0Ts Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEJIBHOY.
JIbHO

He 3a4TeHO

TJIOXO0 XoTs1 6bI 0/IHA KOMITIETeHLUs1 ChOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsl WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsT Ha MPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHUBaHMS:

5.3.1 TunoBbie 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHimu [1K-2

1. CnekTpaspHas IJIOTHOCTb aMIUIUTY /bl Y CIIEKTP SHEPrUM [ielCTBUTE/IbHOrO CUrHana. Mx
OCHOBHbIE CBOMCTBA

2. KananbHasi Mmoziesib Kiapka u criektp Ikeiikca

3. Tpu criocoba npe/cTaBieHus y3KOIOJOCHOTO curHasna. [IpuHiumn paboTsl MoaysTopa 1
JeMoyiaTopa

4. CnyuvaliHble y3KOIIOJIOCHbIe CUTHAasbI. PesieeBCKoe pacrpesiesieHre aMILIMTY/Ibl U 3aMUPaHUs
CUrHajia B MHOTO/TyYeBOM KaHasle CBSI3U

5. Iepenaua curnana B cBo60HOM npocTpaHcTBe. CBsI3b MOIIHOCTeN TIPHUHSATOTO U
riepe/jaBaeMoro CUrHasoB. [laqbHOCTE painoCBs3v B CBOOOJHOM ITPOCTPAHCTBE

6. OTpakeHue cUrHazia OT 3eMHOM NTOBEPXHOCTH U [IBYJIy4eBOe pPaclpocTpaHeHne. 3aBUCUMOCTb
MOILHOCTH NPUHATOIO CUTHAjIa OT pacCTOsAHUS. [lallbHOCTb paiMOCBA3U C yUeTOM CHTHala,
OTPa’XEHHOT0 OT 3eM/I1

7. Ilnockuy kaHan cBg3u. YaCTOTHO-CeeKTUBHBIN KaHas CBSI3U

8. @yHKLMS aBTOKOPpeSLUU JeUCTBUTE/IbHOIO [leTepMUHMPOBAHHOIO CUrHana. Bzaumnas
(byYHKLMS KOppessiLiUY JBYX [1eMCTBUTE/IbHBIX [leTePMUHUPOBAHHBIX CUTHAJIOB

9. CrnyualiHble y3KOIIOJIOCHbIE CUTHA/bI. PesleeBCKoOe 1 paliCOBCKOe pacripe/iesieHye aMIIATY/Ibl

10. @DyYHKLMS B3aUMHOW KOPPe/SLUU [[ByX FapMOHUUECKUX CUTHA/IOB C OJMHAKOBBIMU
yactotamu. PyHKIMS B3aMMHOU KOPPeJISILiMM IBYX FapMOHMYECKUX CUTHA/IOB C KPaTHBIMU
4acTOTaMH

11. CBs13b CHIEeKTpaIbHBIX U KOPPEJISILIMOHHBIX XapaKTepUCTUK 1elCTBUTEIbHOIO CUTHA/Ia

12. CnyualiHble CUTHa/bI ¥ lyMbl. @YHKLMA [JIOTHOCTU pacnpezenieHus. HopmanbHbI
C/ly4aiHbIi npotiecc. OZHOMEDPHBIN U IBYMEPHBIN C/Tyyau

13. ["apMoHMUecKni cUTHa/ CO cyvaiHoOM (a3oil. HaliTu 0JHOMepHYI0 (PYHKLIMIO

IMJIOTHOCTHU pacIipee/ieHuda



14. AMINUTyHas MOAYJISILMS, UCIIO/Ib3yeMasi B CUCTeMax LIU(POBOi CBSI3U

15. dazoBas MOAYJISILMSA, UCTIOb3yeMast B CHUCTeMax L{U(pOBOH CBSI3U

16. KBazipaTypHas aMIyiuTyjHasi MOAYJISIL{MSA, UCTIOb3yeMas B CUCTeMax L{(pOBOH CBSI3U

17. NmMnynbcHasi XapakTepUCTHKa U NiepejaTouHasi yHKLMsSI MHOTOTyYeBOro KaHasa CBsI3U

18. BpemenHas aucriepcrsi B MHOI0JIy4eBOM KaHajle CBSI3H, CpeJjHee 3HaueHve U JUCTIepCUst
3a/lep>KKH CUrHazna

19. YacToTHasi JUCTIepCUsi B MHOTOJTy4eBOM KaHajie CBsi3u, MoJle/ib Kiapka Jiyis
MHOI'0/Ty4€eBOro KaHasna

20. Kakum ob6pa3om npeobpasyeTcsi JHepreTHUeCKUH CIIeKTP CUTHAa TP UHTeTPUPOBaHUA
3TOr0 CUrHana?

21. YroBas gucriepcusi B MHOIO/Iy4eBOM KaHasle cBsi3U. ['ayccoBa Moziesib KaHasa U ee
CpaBHEeHMe C KPyrOBOM MOZe/bi0 U MoZenbio Kiapka

22. OrjeHKa MMIY/IbCHOW XapaKTePUCTUKU OZHO/IyUeBOro KaHasa CBSI3U

23. IIpocTpaHCTBeHHAas KOppessaLus CUrHA/IOB

24. OrjeHKa MMITY/IbCHOW XapaKTepUCTUKM MHOI'0/Ty4eBOro KaHasla IIpA U3BeCTHOM JI/TMHe
VIMITYJIbCHOU XapaKTepUCTUKU

25. OreHKa JIMHBI UMITYJ/IbCHOU XapaKTepUCTUKY MHOTOJTy4eBOro KaHasa

26. OrieHKa 4YaCTOTHOM TNepeAiaTOuHON (PyHKLIMKA MHOTO/Ty4eBOro KaHasa cBsisu B OFDM
CUCTeMe CBS3U

27. [TpyvHLMITBEI TOCTPOEHUSI COTOBBIX CUCTEM CBSI3U. ['eKcaroHasbHasi CTPYKTypa CeTH.
[ToBTOpPHOE MCIOJIb30BaHKE YaCTOT

28. [Tporesypa nepejauu Mob30BaTeIst OT OJHON 0a30BOM CTaHIIMU K IPYTroi

29. Cniektp auckpetHoro curHana. Yacrora HalikBucra. 3¢ ekt Hano)kKeHus CrieKTpa npu
JVCKpeTU3aLluu

30. BoccraHoBieHMe curHasa o ero BpeMeHHbIM BbibopkaM. Teopema KoTenbHUKOBa

31. KopaupoBaHnue 1MCcKpeTHbIX UCTOYHUKOB. VIH(hopMalloHHasi eMKOCTb UCTOYHHUKA
coobiienuii. KozoBble cioBa pUKCUPOBAHHOMW U IepeMeHHOM JTMHbI. AJITOPUTM KOAWPOBaHUs
Xapdmena

32. KBaHTOBaHMe aMII/IMTY/Ibl CUTHA/IOB. PaBHOMepHasi 1 HepaBHOMePHasi UMITYJIbCHO-
KoJ10Basi MoAy/isitiyst. JlorapudMuueckuii KOMIIpeccop

33. Mogenu kKaHa/ioB 6e3 rmaMsaTH (IBOMYHBIA CUMMETPUUHBIN KaHasl, AUCKPEeTHBIM KaHall,

KaHa/l C JUCKPETHBIM BXO/IOM U HelpepbIBHBIM Bbix0j0M). CriekTpasbHast 3¢ (eKTUBHOCTh
3TUX KaHaJI0B

34. CnekTpasbHas 3 heKTUBHOCTh UaCTOTHO OIPaHUUEHHOT0 KaHasla C aZiIuTUBHBIM
LIIYMOM U JUCKpeTHbIM BpemeHeM. Teopema IlleHHOHa 0 KOAUPOBAaHWU B KaHasle C LyMaMu
35. Kputepry makcuMyma ariocTepuoOpHOU BepOSITHOCTH U MaKCUMAaJIbHOT'O

TpaB/oNo00us TIpY IeTEKTHPOBAHWH CUTHAIOB. ONITUMA/IbHBIN A€TEKTOP /ISt MOAYIALUM Oe3
namsTy

36. BeposiTHOCTE GUTOBOI ¥ CUMBOJIBHOM OLIMOKY B rayCCOBOM LLIYMOBOM KaHasie [ijist
CUrHasIoB (pa30BOM M KBaZipaTyPHOM aMIUIUTYJHOW MOJY/ISLIUNA

37. BeposiTHOCTE GUTOBOI ¥ CUMBOJIBHOM OLIMOKY B pesieeBCKOM KaHaJsie [Ijisi CUTHa/IoB
¢a3oBoOii U KBa/|paTypHOM aMIIUTYAHOU MOZY/ISILIUMA

38. duU3nyeCcKui CMbIC/ KAHAIbHOIO KOAMpoBaHus. CBepTOUHBIM KOZep U ero pelieryaras
Jarpamma

39. ANTrOpUTM CBEPTOUYHOTO ieKoAUpoBaHusi Butepou. CBOMCTBa CBEPTOUYHBIX KO/IOB.
[TouaTtue o nepemexurersie



40. OcCHOBHBIE MeTO bl pa3/ie/jIeHus I10JIb30BaTe/Iel

41. KogoBoe pa3zenenue rnosib3oBaresieil B LLIMPOKOIOJIOCHBIX CUCTEMaXx C MPSIMbIM
paciuvpeHyeMm criektpa. KomoBsle nceBoymMoBble TiocaefoBaTebHOCTA Yosa. RAKE
TIPUEMHUK

42. OpToroHasnbHble MHOTOMepHbIe CUTHAJIbI C YaCTOTHBIM CBUroM. dopmupoBaHue
OFDM-curHana

43. ITpuem OFDM-curnana. ITponyckHast crioco6HocTs OFDM-crcTeMbl

44, [uckpeTHOe u OpICTpOe TIpeoOpa3zoBanHre Pyphe. Berunc/mMTenbHas CJI0’KHOCTD
nipeobpa3oBanuii Pypre

45, BiusiHye ommb0K 4aCcTOTHOM 1 BpeMeHHOH cMHXpoHu3aimu B OFDM-cucreme

46. CuMBOJIbHAA M YaCTOTHasA CUHXpOHU3aLus «Buienyo» B OFDM-cucreme.
CHHXpOHM3aLMsI HA OCHOBE MWIOTHBIX CUTHAJIOB

47. Pasnecennsii npuem. Becosoit BekTop 1 OCII npy KorepeHTHOM CyMMHUPOBAaHUU
TIPUEMHBIX aHTEHH U TIPU 0TOOpe «Iyulliei» aHTeHHbI

48. BeposiTHOCTE GUTOBO#! OIIMOKY B pesieeBCKOM HEKOPPeTMPOBAHHOM H
KOppe/JIMPpOBaHHOM KaHajiax [Ipy pasHeCeHHOM IpueMe

49. O6paboTka curHanoB npy Ga30BOi U OPTOrOHAILHOM Pa3HECEHHBIX Mepeiauax

50. OO6paboTKa CUTHAIOB TIPY MPOCTPAHCTBEHHO-BPEMEHHOM (cXeMa AJlaMOyTH)
pasHeceHHOM nepejayve

51. AglanTuBHas pa3HeCeHHas repejaua

52. BeposiTHOCTE GUTOBOI ¥ CUMBOJIBHOM OLIMOKH /17151 M-TTO3ULMOHHBIX CUTHAIOB

¢a3oBol ¥ aMIUIMTYJHON MOAYISLWY, U AJis1 M-TTO3ULIMOHHBIX (OPTOTrOHAMbHBIX) CUTHAJIOB
YaCTOTHOW MOZYJISLIUY.

53. [TonsTre Ko3(uLIeHTa UCTTOMb30BaHUS MOI0CHL. [IBa OCHOBHBIX Kjacca LU POBbIX
CUCTeM CBS3M - CUCTEMBI C Tepe/iaueli OpTOrOHaIbHBIX WM HEOPTOrOHA/IbHBIX CUTHAIOB

Kputepuu onjeHuBaHus (0LieHOUHOe CpeACTBO - KOHTpo/IbHbIE BOIIPOCHI)

Ouenka Kpurepun onjeHuBaHUsA

Bce kxomneTeH1[UM (4aCcTH KOMIIeTeHLUM), Ha (hOpMHpPOBaHKe KOTOPBIX HarpaB/ieHa
JMCLIMIVIMHA, CPOPMHPOBAHbI HAa YPOBHE He HIDKEe «IIPEBOCXOHOY,

MPeBOCXO0JHO
MPO/IEeMOHCTPUPOBaHbI 3HaHUSI, YMeHHUs, BjiafleHUs 110 COOTBETCTBYIOLUM
KOMIIEeTeHLIMSIM Ha YPOBHE BhILIIe TpelyCMOTPEHHOT0 ITporpaMmon
Bce xommeTeHI[uM (4acTH KOMIIETEHIHH), Ha (HOPMHUPOBaHMEe KOTOPBLIX HarlpaBjieHa
OTJINYHO

AV CLIUIT/IMHA, C(I)OPMI/IPOBEIHI:I Ha YPOBHE He HMWXEe «OT/IMYHO».

Bce xommeTeHI1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPBLIX HarpaBjieHa
OueHb XOPOLIO
P JUCLMIIMHA, c(OPMUPOBaHbI Ha YPOBHE He HIKe «O0UeHb XOPOLIO»

Bce kommeTeHI1[uM (4acTH KOMIIeTeHIM), Ha (hOpMHUpPOBaHKe KOTOPBLIX HarlpaB/ieHa
XOpOLIO
P JUCLIMIUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIXKE «XODOILIO».

V0BJeTBOPUTETHHO Bce xommneTeH1[uM (4acTy KOMIIeTeHIUM), Ha (hopMHUpOBaHKe KOTOPBIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHbI HAa YPOBHE He HIDKEe «y[I0BJIETBOPUTENEHO», TIPH
3TOM XOTsI ObI O/IHa KOMIleTeHLMs1 chopMHUpOBaHa Ha yPOBHe




OueHka Kpurtepuu oLieHUBaHUs

«y[IOBJIETBOPUTE/IEHO»

HEY/IOBJIETBOPUTE/LHO | XOTS ObI OIHa KOMIIETEHI[US CPOPMHUPOBAHA Ha YPOBHE «HEY/IOBI€TBOPUTEIHLHOY.

710X0 Xots 661 0/fHa KOMIIeTeHL[UsI CHOPMHUPOBaHa Ha YPOBHE «IIOX0»

5.3.2 TumnoBbie 3afiaHus (OLleHOYHOE CpeJCTBO - 3afiaHus) AJis OLeHKH C(opMHPOBAaHHOCTH
kKomnerenuu [1K-2

3apanue 1.

3a/laH 3HepreTUUeCKUM CHEeKTpP JAeTePMUHUPOBAHHOIO CUrHaia. MOXXHO /T O[JHO3HAUHO OTpeJe/UTh
CuUr”as?

3ajanue 2,

Kakum obpa3om ciiefiyet orpefieisiTb aCUMITTOTHYECKOe MoBe/IeHre CIIeKTpa SHePryuu CUrHasa rpu
OOMBIIIMX YaCTOTax, €C/IM, a) CUTHA/I UMeeT CKauKH IepBOM MPOU3BO/IHOM TOMBKO; 0) CUTHaI UMeeT
CKauKH 1epBOi MPOU3BOHOM, ¥ CKaUKU BTOPOM TTPOM3BOAHOM?

3apanue 3.

Kakum ob6pa3om npeobpasyeTcst SHepreTHUeCKUi CIIeKTp CUTHasa 1pu AuddepeHIMPOBaHUH 3TOTO
curHana?

3aganue 4.

JaHbl iBa CUTHaJIa U UX CIIeKTpa/ibHble TVIOTHOCTH aMIUIUTY/,. Kak HalTH CMeKTp SHepruu CyMMbI
CUT'HaJIOB"?

3apanue 5.

Kakumu cBovicTBaMu 00/1aJjaf0T CrieKTpasbHast IJIOTHOCTh AMIUTUTYABI U CIIEKTP SHEePTHH, eClv
CUTHaJI SIBJIsIeTCs1 lefiCTBUTeTbHOU (DyHKIMell BpeMeHu?

3apanue 6,

AMIUIMTY/,a CUTHAasA SIB/SIeTCsl CJIyvyaliHOM U MMeeT peJieeBCKYHO (DyHKLIMIO IIJIOTHOCTU BEPOSITHOCTH.
Kak cnefyer noHMMaths MejuaHHOe 3HaueHWe aMILTUTYZbI?

3ajanue 7,

Kakum o6pa3om cBsizaHbl MeX/y c000# (hyHKLIMSI aBTOKOPPEJISILIUK 1eHCTBUTETbHOTO CUTHAJIa U ero
CTEeKTp SHeprum?

3aganue 8.

[ITupuHa criekTpa ciy4aiiHoro nporjecca paBHa 1 MI'u. Uemy npubM3uTensHO PaBHO BpeMst
KOpPpeJILiUU 3TOro IpoLiecca.

3aganue 9.



Curnan npeficTaB/eH B BU/le HeUeTHOW (DyHKLIMY BpeMeHU. YUTO MOXKHO CKa3aTb O CIIeKTpaabHOM
MJIOTHOCTY aMIUIATYAbI? UeMy paBHO 3HaueHHe CIIeKTpa Ha HyJ1eBOM 4acToTe?

3apauva 10,

Ha BX0/ie aHTeHHOM peIeTK! UMeeTCsl CUTHa/I U COOCTBEHHBIN yM. VI3BeCcTeH BEKTOP KOMIT/IEKCHBIX
aMIUTATY[, S CUTHasIa, KOpPpeJIsiOHHAs MaTpUIia COOCTBEHHOTO IIyMa paBHa eAMHIUYHON MaTpHIIe.
Haiitu BecoBoii BeKTOp, KOTOPHIi obecrieunBaeT MakcuManbHoe OCIII Ha BBIXO/le aHTEHHOM pelIeTKy.
Yemy paBHO MakcumanbHoe OCII?

3aganue 11,

[Ipuem curHana B pejieeBCKOM KaHasle OCYLeCTB/ISIeTCsl ABYMS aHTeHHaMU. 3aMUPaHus B 3TUX
aHTEeHHaX SIB/ISIFOTCS] CTAaTUCTUYECKU He3aBUCUMbIMU. CUTHA/bl CyMMUPYIOTCS C 3a/laHHBIMU
BecoBbIMU Ko3(duiimentamu. Hatitu cpesree OCII. KakoB xapakTep 3aMUPaHUM pe3y/IbTUPYIOIIero
cursasna?

3apanvie 12,

HatiTi ckopocThb nepesiauu cHCTeMBI C KOZOBBIM pas/ie/ieHreM I0J1b30BaTesield, ecIy 3a/jaHbl:
CKOPOCTh KO/IMPOBaHUsl, MOAY/JIALIYSA, AJTUTELHOCTE (petiMa, Uicio CUMBOJIOB BO (ppetiMe U UnCIo
1oc/ieZloBaTe/IbHOCTeN Y o/Ila Jisl paszie/ieHus o/ib30BaTeslen.

3apanve 13,

CrieKTp y3KOMOJIOCHOTO CUTHasa sIBJISIeTCSl paBHOMEPHBIM B riosioce oT f1 70 f2. Yemy paBHa
MUHMMaJIbHasi YaCToTa AUCKPeTU3alid CUTHAIOB /ISl UX U/lea/lbHOTO BOCCTaHOB/IEHUS

3apanwvie 14,

b-6uroBbiii ALITT umeeT BxoaHOM anana3oH +E. OnpenenuTs mar kBaHtoBanus q, CKO mryma
kBaHTOBaHus U cpegHee OCIII a1 moHOMAacCIITabHOTO BXOZAHOTO CUTHAJIA.

3aganue 15,

3akoupoBath 1o MeToy XaddmeHa wiu [lleHHOHAa-D3IHO UCTOUHUK COOOBITIEHUS, MCTTIO/b3YIOIHI
OyKBBbI ajsipaBUTa C 33/JaHHBIMU BepOSITHOCTSIMU. HallTu S3HTpOIHIO COOOIIeHNUsT U CPeJHION JI/TUHY
KO/IOBOTO CJIOBa.

3apanvie 16,

Hailiti UMMy IbCHYHO XapaKTePUCTUKY CBEPTOYHOTO KoZiepa C AByMsl BeKTOpaMu CBsi3u. HapucoBaTb
JlaHHBIN KOZep.

3aganue 17,

CucTeMa CBSI3M MCII0JIb3YeT aZlalTUBHYIO Pa3HeCeHHYIO TiepeZiauy 13 IBYX aHTeHH B OJJHY TIPUEMHYO
aHTeHHY. HaiiTu BecoBble KO3(PULMeHTHI /1/1s1 TIePBOM U BTOPOI Mepe1alolluX aHTeHH, eC/Id 3a/iaHbl
KaHaJ/IbHble KO3(PUITUEHTHI.

3ananvie 18,

CucTeMa CBSI3M UCII0/Ib3yeT KOTepeHTHOe CYMMUPOBaHWe CUTHA/IOB B [IByX MPUEMHbIX aHTeHHaX.
Haiitu BecoBble KO3 GULIMEHTHI /1J1s1 IePBOM M BTOPOM MPUEMHBIX aHTeHH, eC/Iv 3a/laHbl KaHa/IbHbIe
KO3 QULIeHTHI.



3aganue 19,

Haiit MakcuMabHO BO3MOXKHYHO CKOPOCTh 6e30111MO0YHOI 1epejjauy JaHHbIX B KaHase 6e3
3aMUpaHui CUTHAJIOB, eC/u 3ajaHbl nosoca yactot 1 OCII.

3apanwvie 20,

Haiitu ckopocts nepesauun ganHbeix B OFDM-cucteme, eciiv 3a/iaHbl: 110/10Ca 4aCTOT, AJIATeTbHOCTh
3alUTHOIO UHTepBasa, CKOPOCTb KOJAUPOBAHUS, MOZAYJIALIMSA, YMC/I0 TUIOTHBIX TTOAHECYIUX.

3aganue 21,

Heo6X01M0 YMeHbIIUTh BeposITHOCTL 6uToBoM ommbku ¢ 107X go 107, rae x<y. Ha ckonbko ab
JI0/DKHA OBITh yBesTMueHa MOILHOCTD Tiepe/ilaTuiKa B CCTeMe CBSI3U, UCTIOMb3yolei N prueMHbIX
aHTeHH C KOTepeHTHbIM CYMMHUPOBaHUEM CUTHAJIOB, eC/Id UCTob3yeTcss 2OM curHasibl, cpeiHee
OCII r>>1, a 3aMUpaHuUsi CUTHAJIOB B TIPUEMHBIX aHTeHHaX SIBJISTFOTCS PeJieeBCKUMU U
HEKOpPeTMPOBaHHBIMHU.

Kputepumu orjeHnBaHus (OL[eHOUYHOE CPeAACTBO - 3aflaHuA)

OueHka Kpurepuu oLieHUBaHUs

Bce kommeTeHIMY (4acTH KOMIIeTeHLMH), Ha (hOpMUPOBaHHe KOTOPBIX HarlpaB/ieHa
JTUCLIUTUTAHA, COPMHPOBAHbI HAa YPOBHE He HIDKE «TTPEBOCXO/IHO»,

MPEBOCXOJHO
TPOJeMOHCTPHPOBaHbI 3HaHUs, YMEHMUS], BJIaleHUs TI0 COOTBETCTBYIOINM
KOMIIeTeHLIMsM Ha YPOBHE BhIIIIe Tpe/lyCMOTPEeHHOT0 ITporpaMmon
Bce komnieTeHIMM (YacTH KOMIIeTeHLMH), Ha YOpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
OTJINYHO

[UCLIMTUTMHA, COPMHPOBAHbI HAa YPOBHE HE HIDKE «OTJIMUHO».

Bce xommeTeHI[uM (4acTH KOMIIETEHIHM), Ha (HOPMHUPOBaHKe KOTOPLIX HarlpaBjieHa

OYeHb XOPOLIO
JUCLIMITIVHA, cOPMUPOBAHBI HA YPOBHE He HIDKE «0UYeHb XOPOLI0»

Bce komneTeHIMY (4acTH KOMIeTeHLIMMH), Ha GOpMUpPOBaHKe KOTOPbIX HarlpaB/ieHa

XOpOLIO
JUCLIMTUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIDKE «XODOILIO».
Bce kommeTeH1[uM (4acTH KOMIIeTeHIUI), Ha (hOpMHUpOBaHKe KOTOPBIX HarpaB/ieHa
VCOUTIIMHA, CHOPMHUPOBAHBI HA YPOBHE He HIKe «YAOBIeTBOPUTEILHO», TIPH
YOB/IETBOPUTEHHO AR > ChopmHp yP YA P > 1P

3TOM XOTs OBl 0/JHa KOMITEeTeHI[Usi ChOpPMHUPOBaHa Ha YPOBHe
«YI0BIIETBOPUTETHHO»

HEeYZOBIETBOPUTEILHO ~ XOTsl ObI 0/lHA KOMIIeTeHIUsl CPOPMHPOBaHa Ha YPOBHE «HEYZOBIeTBOPUTETLHOY.

T710X0 Xots 661 0/fHa KOMITeTeHLUsI CHOPMHUPOBaHA Ha YPOBHE «IIOX0»

6. YueGHO-MeTOfMUeCKOe M HH(OpMaLOHHOE o0ecrieyeHHe JUCIMILTHHBI (MO/y/151)

OcHoBHasi TuTeparypa:

1. TIpokuc [IxoH k. Lludporas cBa3b = Digital Communications : rep. ¢ anr/. nog pea. 1. .



Knosckoro. - M. : Paguo u cBsa3b, 2000. - 800 c. : un. - ISBN 5-256-01434-X, 007-051726 : 190.00., 3
9K3.

2. EpmonaeB Bukrop Tumodeeruu. TeopeTrueckrie 0CHOBBI 00pabOTKH CUTHA/IOB B O€CTPOBOAHBIX
cucTteMax CBsi3u : MoHorpadusi / HHI'Y. - H. Hosropoz : U3a-so HHI'Y, 2011. - 368 c. - ISBN 978-5-
91326-143-4 : 187.95., 68 5ks.

3. MobusnbHast CBsI3b: BOMPOCHI TEOPUH U TUITOBBIE 3aiauM : yueb. mocobue [yt CTyeHTOB,
obyuaronuxcs 1o crietpaabHocTsIM 090106 "VMHdopM. 6e30macHOCTb Te/IeKOMMYHHKAI]. CUCTeM" U
010400 "indopm. TexHonorun" / Huxeropoackuii rocyiapcTBeHHbIM yHUBepcuTeT uM. H. 1.
JlobaueBckoro. - H. Horopoy, : 3a-8o HHI'Y, 2014. - 234 c. - ISBN 978-5-91326-255-4 : 220.32., 50
9K3.

[ononmHuTebHAs TUTEpaTypa:

1. TuxonoB Bacunuii UBaHoBuY. CTaTUCTUUECKWI aHA/IM3 U CUHTEe3 paZJMOTeXHUUeCKUX YCTPONCTB U
cucteM : [yueb. mocobue Jj1si paiMOTEXH. CrielfalbHOCTel By30B]. - M. : Paauo u cBsizb, 1991. - 608 c. :
un. - ISBN 5-256-00789-0 : 2.50., 5 3k3.

[TporpammHoe obecrieueHrie U VIHTepHeT-peCcypChl (B COOTBETCTBUU C CO/IePXKaHUEM ICIUTUIAHBI):

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueOHble ayUTOPUM [i/isI TIPOBeJleHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMOM, OCHAIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu  00yueHHsi, KOMITbIOTeDaMH, Crlelldaiu3upoBaHHbIM o00opyoBaHveM: [lomeleHust
TIPeJICTaB/SIOT COO0M yueOHble ayJUTOPUU /il TIPOBe/leHUs] yUeOHbIX 3aHSATHM, TPeJyCMOTPEHHBIX
MpOrpaMMO#, OCHaIlleHHble 000py/0BaHWeM M TeXHWYeCKUMH CpeACcTBaMU OO0yYeHHs:: [O0CKa,
TIPOEKTOP.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(OPMaLIMOHHO-00pa3oBaTebHYI0 Cpealy.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
noaroToBku/cneranbHoct  02.03.02 - dyHpameHTanbHasi WHGOpPMaTMKA M WH(POpPMalMOHHbLIE
TeXHOJIOTUH.

ABTop(bI): @nakcmaH Asekcanzip ['puropbeBud, AOKTOP (hHU3MKO-MaTeMaTHUeCKUX HaykK, rpodeccop
ABepuH Unbsg MuxaliioBud, KaHAWAT TeXHUYECKUX HayK.

3aBeayroumii Kadeapoii: ManelieB AnekcaHzp AeKcaHpOBHUY, JOKTOP (pU3MKO-MaTeMaTUYeCKUX
HayK.



ITporpamMmMa oo6peHa Ha 3ace/JaHUM MeTOANUECKOM Komuccuu ot 18 aekabpst 2023r., TpoTokos1 Ne
09/23.
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