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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHHUS TUCHMIJIMHBI.

M3y4eHUE TEOPETHYCCKUX OCHOB QJaNTHBHON HH(PPOBOU

00pabOTKM CUTHAJIOB B COBPEMEHHBIX 0a30BbIX CTaHIUAX cTangapra 4G/5G

33[{3‘11/1 AUCHHUITIMHbI

- I3Y4YCHHE TEOPUHU PHUHIIUIIOB MOCTPOSHUS 0A30BBIX CTAHIIUI OECITPOBOIHON MOOUIHHON CBS3H

crangaptoB 4G/5G;

- U3y4eHHE TEOPETUYECKIX OCHOB JTMHEWHOW M HEMHEHHOHN alaniTUBHOM LM poBoil 00paboTKU

CUTHAJIOB B CHCTeMax OecrpoBOIHOM cBs3u cTaHAapToB 4G/5G;

- mpuoOpeTeHne 3HaHUK U YMEHUH JUTs TPaKTHYECKUX TMPUIIOKEHUH aJanTUBHOW TU(PPOBOH
00pabOTKH CUTHAJIOB B COBPEMEHHBIX CUCTEMAX Nepeaadd HH(GopMaum.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

[TK-1 Cnocoben
pa3pabaThiBaTh
CTPYKTYpHBIE U
(yHKIMOHATBHBIE CXEMBI
HOJCHCTEM
PazMO3IEKTPOHHBIX CHCTEM
U KOMIUIEKCOB, B TOM YHCJIE
C MCIOJIb30BaHHEM
MaTeMaTH4eCKOro
MOJICIINPOBAHUS
QJITOPUTMOB
(dbopMupoBaHus, NEpeIauH,
npuema u o0paboTKu
paZMOCUTHAJIOB

NJ1-1nk-1 3HAaET METOIbI
BBIIIOJIHCHU A paC‘-IeTOB
OCHOBHBIX TEXHUYECKUX
XapaKTepI/ICTI/IK CXEM
[OJICUCTEM
PaIMO3JIEKTPOHHBIX CHCTEM U
KOMILJIEKCOB

3HATH:

- METOJIbI IUPPOBOK 0OPAOOTKH CUTHAJIOB
JUTSL MOZICITUPOBAHUS TU(POBOKM YaCcTH
IPUEMOIIEPEAIONIETr0 TPAKTa CUCTEM U
KOMILIEKCOB cBs13u 4G/5G;

- METO/IbI MPEABICKAKEHUI CUTHANAa
nepeaTInKa | MOCTKOPPEKITUU
aHaJIOrOBOT'0 TPaKTa MPUEMHUKA;

- METOJIbI IIOCTPOCHUS aJIalITUBHBIX
UACHTU(PHUKATOPOB TUHEHHBIX U
HEJIMHEMHBIX HCKAKEHUN aHaJIOTOBBIX
TPAKTOB PAAHOIIEKTPOHHBIX CUCTEM U
KOMIIJICKCOB;

- METO/IbI OLIEHKHU ONTUMAaTbHBIX

K03 (HULIMEHTOB aJallTUBHBIX (PUIIBTPOB,
OCHOBaHHBIE Ha METOJ]aX ONTHUMH3AIIH
TIEPBOTO U BTOPOTO TOPSIIKA.

[IK-1 Cniocoben
pa3pabaTbIBaTh
CTPYKTYpPHBIC U
(YHKLIMOHATIbHbBIE CXEMBI
MOJICHICTEM
PaIMO3IEKTPOHHBIX CUCTEM
¥ KOMIUIEKCOB, B TOM YHCJIE
C MCIIOJIb30BaHUEM
MaTeMaTHIECKOTO
MOJICIIUPOBAHUS
QITOPUTMOB
¢dbopmupoBaHus, epegayy,
npuema u o0paboTKu
paMOCUTHAJIOB

N]I-2mk-1 YMeET HCIIoIb30BaTh
METOIBI MATEMATHYECKIX
pacveToB XapaKTEPUCTHK
PaTHOTEXHUYECKUX YCTPOUCTB,
CHCTEM U MPOIECCOB ISk
aHaIu3a ¥ ONTHMHU3AIUH UX
apameTpoB

YMETh:

- MCII0JIb30BaTh METO/IbI aJalTalluK [IPU
IIOCTPOEHUH KOPPEKTOPOB aHAJIOTOBBIX
TPaKTOB CUCTEMBI CBS3H;

- MOZIEJIUPOBATh JIMHEWHBIE U HEIMHEWHBIE
MCKa)KEHUS aHAJIOTOBBIX TPAKTOB, a TAK)KE
CTPYKTYPBI aJalITUBHBIX KOPPEKTOPOB.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpod)ecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
Paguonapuranmonneie cucteMbl U Komiuiekchl (mamee — OITOII), nampasnenus moarotoku 11.05.01
PannosnexkTpoHHble CHCTEMbl W KOMIUIEKCHI, YpOBEHb OOpa3oBaHMs: BbICIIee OOpa3oBaHHE -
CICIUATTUTET.

TpeGoBaHMs K BXOJHBIM 3HAHUSIM U YMEHMSIM:

- 3HaTh OCHOBBI IMHEWHOW anreOpsl (MPOM3BECHUE BEKTOPOB U MATPHIL, OOpaIleHne MaTPHIL,
pelLlIeHHEe CUCTEM JIMHEHHBIX allreOpandeckux ypaBHEHUI)

- 3HaTh OCHOBBI TEOPUH (PYHKIIHI KOMIUIEKCHOTO EPEMEHHOTO (T0JI0MOP(GHOCTh, AaHATUTHYHOCTH,
ycioBus ¢ hepeHITIPyEeMOCTH )

- 3HaTb OCHOBBI TEOPHUH BEPOSATHOCTEN, MATEMAaTUYECKOM CTATUCTUKU U TEOPUHU CITy4alHBIX
IpOIECCOB (IIOHATUE BEPOATHOCTH, MATOXKHIAHUS, JUCIIEPCUH, YCIIOBHON M COBMECTHON INIOTHOCTH
BEPOSTHOCTH, aBTOKOPPEIIIUOHHON (DYHKIIUU M CIIEKTPAIbHOM IMJIOTHOCTH MOIIIHOCTH, TOHATHE
CTALlMOHAPHOCTH U 3PTOANYHOCTH CIIy4aifHOTO Ipoliecca)

- 3HaTh OCHOBHI IM()POBOI 00paboTku curnanos (uuppossie putbTpel KUX, BUX n nx
XapaKTepUCTHKH, TUCKpETHOE NnpeodpazoBanue Dypbe, ObicTpoe npeodpazoBanue Oypbe)

- 3HaTh OCHOBBI PaJJUOTEXHUUECKUX LIETIeH U CUTHAJIOB (IIOHATHE aHAJIIOTOBOM U LudpoBO
MOJYJIILIMH, JIMHEWHBIE U HEJIMHEHHBIE TPUEMOIIEPENAIOLINE TPAKThI CUCTEM CBSI3U, CMECUTEIH U
YCUJIUTENN MOILHOCTH PaJIMOCUTHAJIOB)

- YMETh BBIYMCIIATH IPOU3BEJCHHUS BEKTOPOB U MaTPUL], PACCUUTHIBATH OOPAaTHBIE MATPUIIbI, PeLIaTh
CHUCTEMBI JINHEWHBIX YPABHEHH C UCIIOIb30BAHUEM MATEMATHYECKUX ITAKETOB

- YMETh PaCCUUTHIBATh BBIOOPOYHBIE CTATUCTUYECKUE OLEHKH MAaTOXKUAAHUS, TUCTIEPCUH,
ABTOKOPPEISIIUOHHON (DYHKIIMU U CTIEKTPATIbHON INIOTHOCTH MOIIHOCTH

- YMEThb PaCCUUTBIBATh XapaKTEPUCTUKU LIU(PPOBBIX (PMUIBTPOB: aMIUTUTYAHO-UYAaCTOTHBIE,
(a304acTOTHBIE XapaKTEPUCTUKU U IPYNIIOBOE BPEMs 3ala3/ibIBaHuUs

Pe3ynbTarhl 00y4eHus, MorydyeHHbIE TP OCBOEHUH JUCHUIUIMHBL, HEOOXOIUMBI IIPU BBITOJHEHUH
BBIITYCKHOM KBaJTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Teoperuueckue OCHOBBI 27 9 8 - 4 - - - - - 15 - Ilo020mo6Ka K KOHMPOILHOU padome:
aIanTUBHOHN nupoBoi W3yueHne matepuaoB Mo pas3aeiny
00paboTKU CUI'HAJIOB B TeopeTryeckue OCHOBBI aIalITUBHOI 1(poBOH
0a30BO# CTaHIINK 00paboTKM CHI'HAJIOB B 0a30BOM CTaHIMH
4G/5G 4G/5G 1 NOAroTOBKAa K KOHTPOJILHOM padoTe
1.1 | Teopernueckue OCHOBBI 27 8 - 4 - - - - - 15 - H3yuenue mamepuanos 1umepamypHslx
aanTUBHOHN nupoBoit UCHOUHUKOG:
00pabOTKH CHTHAJIOB B [3], ctp. 477-560
0a30BOIl CTAaHIINH
4G/5G
2 Anarrrarnus 27 8 - 4 - - - - - 15 - Ilo020mo6Ka K KOHMPOILHOU padome:
KO3 QHIHEHTOB W3ydeHne MaTepHaloB 10 paszeriny Alanrtamus
JTUHEWHBIX THPPOBBIX KO3 QHUINEHTOB THHEHHBIX H(POBBIX
KOPPEKTOPOB KOPPEKTOPOB aHAJIOTOBBIX TPAKTOB 0a30BOi
AHAJIOTOBBIX TPAKTOB cranimu 4G/5G 1 MoAroToBKa K KOHTPOJIBHOU
6a30Boi1 cTaHIINU pabote
4G/5G H3yuenue mamepuanog iumepamypHsix
2.1 Apanranus 27 8 - 4 - - - - - 15 - UCMOYUHUKOG:
KO3 PHUIIUECHTOB [2], cTp. 36-93
JUHEHHBIX IU(PPOBBIX
KOPPEKTOPOB
AHAJIOTOBBIX TPAKTOB
6a30BO¥# cTaHINH
4G/5G
3 Bgenenue B Teopuio 27 8 - 4 - - - - - 15 - Ilodz0moska K KOHmMPONbLHOU padome:

aJanTUBHON KOPPEKIINU
YCHITUTENICH MOITHOCTH
MePeIaoNIero TpakTa

N3yyenue marepualioB 1o paszeny Beeaenue B
TEOPHUIO aJANTHBHOM KOPPEKIIMU YCUIIUTENCH
MOIITHOCTH TIEPEAAIOINIET0 TPAaKTa 6a30BOM
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0a30BOIi cTaHIIMHU
4G/5G

3.1

Bsenenue B Teoputo
aJanTUBHON KOPPEKLUU
YCUJIUTENEN MOILIHOCTH

MEPENAIOLIETO TPAKTa
0a30BOIl CTAaHIINH
4G/5G

27

15

cranimu 4G/5G 1 MoaroToBKa K KOHTPOJIBHOU
pabote

H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

[4], ctp. 17-64

MHorocioiHbIe
aJalTHBHEIE
KOPPEKTOPEI

YCUJIUTENIEH MOLTHOCTH
Mepearolero TpakTa
0a30BOIi CTAaHITUU
4G/5G

26.7

14.7

Iloozomoeéxa K KOHmMPOJIbHOIUL pabome:
Wzydenne maTepHraoB Mo pa3uery
MHOTOCIIOMHBIE aTalTHBHBIE KOPPEKTOPHI
YCUJIMTENICH MOIIIHOCTH TIEPEAAOIICTO TPaKTa
6azoBoii cranuuu 4G/5G U OArOTOBKA K
KOHTPOJIBHOII paboTte

H3yuenue mamepuanog 1umepamypHslx

4.1

MHorocI0MHbIE
aJlallTUBHEIE
KOPPEKTOPBI

YCHITUTEIICH MOITHOCTH
MIepEAAOIIeTO TPAKTa
0a30BOIl CTAaHIINH
4G/5G

26.7

14.7

UCHIOYHUKOG:
[1], cTp. 324-405

3ayeT ¢ OLEHKO

0.3

0.3

Bcero 3a cemectp

108.0

32

16

0.3

59.7

HToro 3a cemecTp

108.0

32

16

0.3

59.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3jaeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB

1. Teopemuueckue ocrosvl adanmueiou uu@dposou obpabomku cucHaios 8 6az060U CmManyuu
4G/5G

1.1. Teoperuueckre OCHOBHI aJaNTUBHOMN U(POBOI 00pabOTKH CUTHAIOB B 0230BOW CTaHIIUU
4G/5G

OBoumonius cucteM udpoBoit corosoii csazu 2G (GSM) -> 3G (CDMA) -> 4G (LTE) -> 5G
(MIMO). OO06o6mieHHass CTPYKTypa HpHEMO-TIepearomero TpakTta cucteMbl. OCHOBHBIC
XapaKTEPUCTUKU OCHOBHBIX AJIEMEHTOB CTPYKTYpbI (IIOJIOCHI MEPEAAIOIIET0 M INPUHUMAIOLIETO
CUTHAJIOB, 4acToThl Hecymux, yactorel AIlll, I[[AII, mapameTrpbl aymiaeKkcopa, BBIXOJHbIC
MOIIHOCTH YCWJIMTENSA). MoAynu JTMHEWHON M HENMHEWHON aJalTHBHON KOPPEKUMH B IPHEMO-
nepearoieM TpakTe cucTteMbl HudpoBoil cBsizu. KBajgpaTypHoe mpeacTaBlieHHE KOMILJIEKCHOM
orubarommeir curnanoB. Crpykrypa 1mdpoBoro KUX-bunbTpa U ero XapakTEepHCTHUKH.
[Tpoxoxaenne curnana yepe3 KUX-bunbtp. Beixon guiibrpa B Buae nuHeitHOM cBepTKU. [loHaTHEe
BEKTOpa COCTOSIHUS (PUIBTPAa U BEKTOpa KOA(P(UIMEHTOB. ANANTUBHBIA (GMIBTP Kak (QUIBTp C
u3MeHsomuMucs  kodpdunuentamu. Ilonstue omopHoro curHama. OmmOka ajmanTanuu U
KpUTEpUll MHUHUMyMa CpEOHEro KBajpara oOIIMOKU. BpeMmMeHHble COOTHOILEHHUS CUTHAJIOB B
aJanTUBHOM JHUHEWHOM QuiubTpe. brmounas oOpaboTka curHaigoB. OCHOBHBIE CTaTHCTUYECKUE
CBOICTBA CHTHAJIA KaK CTALMOHAPHOTO 3ProJMYECKOro ciiydyaHoro mporecca. Koppensunonnas
MaTpulla U ee cBoiicTBa OlieHKa KOPPESIMOHHON MaTpHIlbl CUTHANA [0 OIPAaHUYEHHOMN BBIOOPKE.
CwmelieHHbIe U HECMEIIEHHBIE BEIOOPOYHBIC OLIEHKH. .

2. Aoanmauus kodddunuenmos aunelinvix uudposvix KOPPEeKmopo8 aHaio208blX MPaKmos
bazoeou cmanyuu 4G/5G

2.1. Apantanust KO3(QGUIUEHTOB JTUHEHHBIX HU(PPOBBIX KOPPEKTOPOB aHAIOTOBBIX TPAKTOB
6a3oBoii cranuuu 4G/5G

[TonsTHE CKaNSpHON M BEKTOPHOH (YHKLIMHU CKAJSPHOTO M BEKTOpHOro aprymenra. [lonsrue
BEKTOpa rpaaueHta, l'eccmana, SIkobuana. KpaTkuii 0030p METOJ0B MHUHHUMH3ALUHU II€JIEBON
¢ynkunu. Ananu3 neneBodt gpyHkuuun muHumyma CKO kak HeronomopgHON ¢GyHKIHUH U 0030p
MEeTOI0B  AU((EepeHIUPOBaHUs  CKAISIPHONM  BEUIECTBEHHO3HAYHOW  (YHKIMM BEKTOPHOTO
KOMILUIEKCHOTO aprymeHTta. Pemenue 3amaun agantaimuu kosgduuuentoB KUX-punbrpa mno
kputeputo muaumyma CKO. luddepenumpoBanue 1neneBoi GyHKIIUNA MO BEKTOPHOMY apryMEHTY.
VYpaBuenue Bunepa-Xonda. Pemenue 3agaun MHHUMHU3AIMM TPU OLIEHKE KOPPENSIIUOHHON
MaTpulbl curHana. LS anroputm. @unetp Bunepa. O630p anropuTMoB YUCIEHHOTO penienus LS.
LU-anroput™, QR-amroputM, SVD paznoxeHue KoppeasMoHHONM wmarpuubl. [Ipaktuueckue
aCIeKThl UCIIONIb30BaHMsI LS OleHKH MPH OrpaHUYEHHH M0JI0Chl curHana. Perynspusamnus pemeHus
U MCII0JIb30BaHME NICEBIOMHBEPCHM Ui pacdera Kod3(duiueHToB GpuiabTpa. MeToa rpaiMeHTHOrO
crycka mipu agantanuu GuibTpa. LMS anroputm. Ycroitunocts LMS anroputma u cxonmmocTtb
LMS u LS oneHok B mpenenpbHOM NEPEXOAE C YMEHBIIEHHEM IIara ajantanuu. Perymspusanus
LMS anropurma merogom yreuku. RLS anroputm aganrtanuu nuHeHOTO (GUIBTpa Kak pe3ysbTat
UTEpAIMOHHON OLIEHKM Ha ocHOBe JleMMbl 00 WHBepcHMU MaTpHlbl. BBeneHue B aganTHBHYIO
KanmaHnoBckyr0 GuabTpaIuio..

3. Bgedenue 6 meopuio a0anmusHou KOppeKuuy ycuaumenei MOWHOCmU nepeoaouezo
mpaxma 6azoeou cmanuuu 4G/5G

3.1. BBeneHue B TEOPUIO AAANTUBHON KOPPEKIIUU YCUITUTENEH MOIITHOCTH TIEPEIaroIIero TpaKkTa
6aszoBoii cranuu 4G/5G

Henuneitapie xapaktepuctuku AM-AM AM-PM. OOuiee onricanue HenmuHEHHOM Monenu. Psi
Bonbrepa. IlocTpoeHue CUCTEMBl aIaNTHBHOW KOPPEKIMH METOJAMH MPSMOTO W HEMPSIMOTO
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oOydenus. Mogens HenmuHeHHOTo yeunuTens 0e3 mamsati. CrocoObl anmpoKCUMAIUU HeJTMHEHHON
¢byakuun. [lonMHOMHMANbHAS —anmpOKCHMAIUs, NPEUMYIIECTBA W HEJOCTaTKU. YuciaeHHas
HEYCTOWYMBOCTh TOJMHOMHUAIBLHON MOJEIN C POCTOM Topsiaka nojduHoma. Hcnonbs3oBaHue
OPTOTOHAJIbHBIX TOJMHOMOB [IJIi TOBBIIICHUS YHUCIECHHOW YCTOMYMBOCTH TOJMHOMHUAIBLHON
anmnpokcuManuu. Peanw3anyoHHBIE TPOOJIEMBI  MCTOJIB30BAHUS MOJMHOMHAIBHBIX —MOJACIEH
YCUJIUTEN  MOIIHOCTH. Mogens ycunutens C JIMHEHHOW M HEJIMHEHHOW MaMSTHIO.
[TonuHomuanbHast Mozenb ¢ mnamsaThio. CTpyKTypa KOPPENISIMOHHOW MaTpUIlbl HEJIMHEHHOTO
aganTuBHOrO GuiabTpa. CpaBHEHHE XapaKTEPUCTUK HEIMHEHHOHN aIlpOKCHMAlMM MOJENeH ¢
MaMsThIO U 0€3..

4. Muozocnoiinble adanmustvle KOppEeKmopvl VCuaumeiel MOWHoCmy nepeoarue2o mpaKkma
bazoeou cmanyuu 4G/5G

4.1. MHoOTrOCIOMHbIE aJalITUBHBIE KOPPEKTOPHI YCHIIMTENIEH MOIITHOCTH NIEPEAAIOIIETo TpaKkTa
6azoBoii cranmu 4G/5G

MHorocnoifHple MOJeNu, HeIWHEeHHO 3aBucsmmue oT kodpduuuentoB. Moxaens Bunepa u
[Mammepirelina. Ananrtainusi MHOTOCIOWHBIX MOJIEJIEH METOJaMH CTOXAaCTUYECKOTO TPaJMeHTHOTO
CIycKa B peallbHOM BpPEMEHH, METOIOM TPaJWEHTHOrO CIyCKa B OJIOYHOM pEXHUME, a TakKkKe
MeronoM HprooToHa. BBeneHHE B TEOPUIO HEIMHEHHOWM aIllPOKCHMALIMM HAa OCHOBE HEMPOHHBIX
ceteil. HeiipocereBbie Monenu DPD ¢ mamsatbio. Axanrtanus HEHPOHHOM CETH METOJOM O00paTHOTO
pactipoctpanenust omnoku. [locTpoeHre HEHPOHHOM CETH B MOJe KOMIUIEKCHBIX yucell. [IpobmeMbr
aJlanTalnuy HeHpoceTeBbIX CTPYKTYp. OOyueHrne HeHpOoCceTH Kak HEeBBIMTyKIIas 3a/1a4a ONTUMHU3ALINY.
Haynuue 1oKkanbHBIX 3KCTPEMYMOB IPU A1aNTAlA MOJIETIH.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. MHOTrOCIOMHbBIE KOPPEKTOPHI BHIXOJHOTO YCUIIUTEIN S, HETMHEWHO 3aBUCSIINE OT
KO3 PUITMEHTOB MOIETIH;
2. IlocTpoeHue aganTUBHOTO HEIMHEWHOTO KOPPEKTOPa YCHIIUTENSI MOLTHOCTH C IMHEHHON U
HEIMHEWHOMN MaMsThIO;
3. AnanTtanus HeJTMHEHHOT0 KOPPEKTOpa YCUIIUTENS MOLTHOCTH 6e3 mamstu. OneHka
ONTUMAJIBHBIX KO3 (UIIMEHTOB KOPPEKTOpa METOJJaMH IIEPBOTO U BTOPOTO MOPSI/IKA;
4. JIuneiiHast KOpPEKIMs KaHaJla CBA3M U KOMIIEHCAIIUs KBaJpaTypHOro paz0anaHca
MOJYJISATOPA U IeMOJYJIsTOpa 6a30BOi cTaHIIMU;
5. Yucnennas crabunuzanus LS oueHku ko3hpUiiMeHToB alaiTUBHOTO KOPPEKTOPA METOA0OM
perynspuzannn TUXOHOBA U IpH Ucnosib30BaHnu SVD pasnoxeHust KOppeasIuOHHON
MaTpHIIbI;
6. Apanranys TMHEHHOTO KOPPEKTOpa METOAAMHU IEPBOro nopsiaka: CToxacTHUECKUN
IPaJUEeHTHBIN CIYCK, IPAJUEHTHBIIN CITyCK P OJIOYHOM OLIEHKE;
7. CHHXpOHU3aLMsl CUTHAJIOB B IPUEMO-TIEPEJAIOIIUX TPAKTOB 110 BPEMEHH, YacTOTeE,
aMIUIMTYyie U ¢da3e Ui MOCTPOCHUSI aJallTUBHBIX KOPPEKTOPOB;
8. OLleHKa CTaTUCTUYECKUX XapaKTePUCTUK CUTHAJIOB 0a3zoBoi craniuu 4G/5G.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

Texywuii koumpoas (TK)




1. KoHcynbTauy HampaBJICHbl HA MOJTYYEHUE WHIUMBUIYAIBHOTO 33JaHUS JUJISl BBHITOJIHEHUS
KOHTPOJIBHBIX MEPONPUATHIA TI0 pazzaeny "TeopeTndeckue OCHOBHI aanTUBHON MU(PPOBOH
00paboTku curHaioB B 6a3zoBoii craniuu 4G/5G"

2. Koncynbranuu HampaBlieHbl HA MOJIyY€HUE WHAUBUAYAIBHOTO 3aJlaHUS JJIS BBHIIOJHEHUS
KOHTPOJIBHBIX MEpOIpHUATUH 1o pasfeny "Apantanus Kod3()(UIIMEHTOB JHMHEHHBIX
U(POBBIX KOPPEKTOPOB AaHAJIOTOBBIX TPAKTOB 0a30Bo cranmuu 4G/5G"

3. KoHcynbTanuu HarpaBJICHbl Ha TOJYyYCHUE WHAWBUYATBLHOTO 3aaHUS JIJIS BHIMOTHCHHS
KOHTPOJIbHBIX MEpOINpPUATUN 1O pa3neny "BBelneHue B TEOpHIO aJaliTUBHOM KOPPEKIUHU
YCHITUTENICH MOIIIHOCTH TIePEaloIIero Tpakra 6a3zoBoii ctanmu 4G/5G"

4. KoHCynbTallUM HaIpaBJICHbl HA MOJTYYEHHE WHIUBUAYATbHOTO 3a/1aHus Ul BBIMOTHEHUS
KOHTPOJIbHBIX MEPOINpPHUATHI 10 pazneny "MHoOrocioiHble aJanTHBHBIE KOPPEKTOPHI
YCUJIMTEJICH MOIITHOCTH Tepearoero Tpakra 6azosoi craniuu 4G/5G"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHbBIC PE3YAbTAThI 00YUEHUS 110

Howmep paznena
JTUCHUTLIUHEI (B

O1eHOYHOE CPEICTBO
(THN ¥ HAUMEHOBAaHUE)

Kongl
JTUCIUILINHE COOTBETCTBUH C
WHKATOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
1[2]3]4

3HaTh:
METO/IbI OIIEHKH ONTUMAIbHBIX K03(UlIneHToB KonTponbnas pabora/Kontponbnas padota Ne2 o teme:
QIANTUBHBIX (DHIIBTPOB, OCHOBAaHHBIC HA METOIAX V-1 + CHHXpOHU3AIUS CUTHAJIOB IIPUEMO-TIEPETAIONTNX TPAKTOB
ONTHMHU3AIUU [IEPBOTO U BTOPOTO MOPSAKA ' 110 BPEMEHH, YaCTOTE, aMILTUTY/E U (pa3e JIsi MOCTPOSHUS

QIANITUBHBIX KOPPEKTOPOB
METO/IbI TIOCTPOCHHUS aJaITUBHBIX KonTponbnas pabora/Kontponbnas pabota Ne3 o reme:
UICHTH()UKATOPOB TUHEHHBIX U HEJTMHCWHBIX V-1 + AnanTuBHAs JTMHEHHAS KOPPEKIUS HEPABHOMEPHOCTH
MCKa)KEHUH aHAJIOTOBBIX TPAKTOB ' pUeMO-TIepeAaloIIUX TPAKTOB 6a30BOW CTAHIIMH
Palno3JIEKTPOHHBIX CHCTEM U KOMILJICKCOB MOOWIILHOU CBSI3H
METO/IbI MPEABICKAKEHHUI CUTHAIIA TIepejaTunKa U KonTponbnas pabora/Kontponbnas padota Ned o reme:
IMOCTKOPPEKLNHU aHAIIOTOBOT'O TPAKTA MPUEMHHUKA NA-1nk1 + | AzanTrBHas KOMIIEHCALIUS HETMHEUHBIX HCKAXKCHUN

BBIXO/IHOTO YCHJINTENsl 6a30BOM CTAHIIMKM MOOUIILHOM CBSI3U
MeTOobI IU(PpoBOI 0OPAOOTKH CUTHATIOB JJIS Kontponbnas padota/KonTponsnas padora Nel o Teme:
MOJIeTTUpOBaHus ITUGPOBOI YacTU V-1 + OrneHKa CTaTUCTUYECKUX XapaKTEPUCTUK CUTHATIOB 0a30BOi
MIPUEMOIIEPEAIOLIET0 TPAKTa CUCTEM U ' cranuuu 4G/5G
koMIuiekcoB cBsi3u 4G/5G
Ymern:
MOJICJIUPOBATH JTMHEHHBIC U HETTUHEHHBIE Kontponbnas padota/KonTponsnas padora Ne3 o teme:
MCKa)KEHUS aHAJIOTOBBIX TPAKTOB, a TAKKE AnanTuBHas TWHEHHAS KOPPEKIUs HEPAaBHOMEPHOCTH
CTPYKTYpPHI aJalITHBHBIX KOPPEKTOPOB MIpUEMO-TIEPEAOIINX TPAKTOB 0a30BOM CTaHIIUU

U-2r1x-1 + | + | MOOMIBHOH CBS3H

KonTponsnas pabora/KonTtponbnas padota Ne4 o reme:

AnanTuBHAs KOMIIEHCAIMS HETMHEHHBIX NCKAKECHUH

BBIXOJIHOTO YCHIIMTENSI 0a30BOM CTaHIIMH MOOMIIBHOM CBSI3H
MCIOJIb30BaTh METOIBI AANTAlUN TTPH V-2 + KonTponbnas pabota/KonTtponbnas padbota Ne2 o reme:
MTOCTPOCHUH KOPPEKTOPOB aHAJIOTOBBIX TPAKTOB CHHXPOHU3AINS CUTHAJIOB ITPHUEMO-TIEPETIAIONTUX TPAKTOB
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CHUCTEMBI CBA3U

110 BpEMEHH, YacTOTe, aMILTUTYAE U (a3e JuIsd HOCTPOCHUS
aJIalITUBHBIX KOPPEKTOPOB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
9 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Konrponbnas padora Nel mo teme: OneHKa CTaTUCTUYECKUX XapaKTEPUCTHUK CUTHAIIOB
6a3oBoii ctaniuu 4G/5G (KontponbHas paboTa)
2. KonTponbHast padota No2 mo Teme: CHHXpOHH3AIHS CUTHAIOB TPUEMO-TICPEIAFOIINX
TPaKTOB 110 BPEMEHHU, YaCTOTE, aMILUIUTY i U ¢a3e AJid MOCTPOCHUS aJallTUBHBIX KOPPEKTOPOB
(KontpomnpsHas paborta)
3. Konrponbnas padota Ne3 o teme: AnantuBHas JTMHEHHAS KOPPEKIUS HEPABHOMEPHOCTH
IPUEMO-TICPEAAOIINX TPAKTOB 0a30BOM CTaHIMKM MOOMIILHOM cBsi3u (KoHTpopHas paboTa)
4. KontpomabHas padora Ned 1o Teme: AanTUBHAs KOMIICHCAIUS HETMHEHHBIX HCKaKCHUI
BBIXOJIHOTO YCHJIUTENS1 0a30BOM cTaHIIMu MOoOMIbHOM cBs3u (KoHTpospHas paboTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIIHNHBI ABJISICTCS IIPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

3auem c oyenxou (Cemecmp Ne9)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM COCTABIISAIOIIEH

B numiom BeICTaBIsieTCs OlleHKA 3a 9 cemecTp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIMITIIMHE IPUBEECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Jlxuran, B. . AnantuBHas GuibTpaus CUrHajioB: Teopus u anroputmsl / B. U. Jlxuran . — M.
: Texnocdepa, 2013 . — 528 ¢. — (Mup uudposoii 06padotkn) . - ISBN 978-5-94836-342-4 .;

2. Yunpoy, b. AnantuBHas 06paboTka curHainos : nep. ¢ auri. / b. Yunpoy, C. Ctupns . — M. :
Panno u cBs3p, 1989 . — 440 c.;

3. Onnenreiim, A. Lludposas o0paboTka curHaios : nep. ¢ anri. / A. Onnenreiim, P. Hlagep . — 3-
e m31., uctip . — M. : Texaocdepa, 2012 . — 1048 c. — (Mup paguosnekrponukn) . - ISBN 978-5-
94836-329-5 .;

4. O. P. Ep3yHoB- "JIuneapu3anus TpakTa yCUJIECHUS paIHOTEXHUYECKUX CUTHAIIOB METOJIOM
NpebICKAKEHUH: BBITYCKHAs KBaTHU(pHUKalMOHHAs pabota maructpa", Ps3anb, 2017 - (73 ¢.)
https://biblioclub.ru/index.php?page=book&id=463494.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. Acrobat Reader;

4. Python;

5. GNU Octave.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. HauuoHabHasi 3JIeKTPOHHAs1 0ubmoreka - https://rusneb.ru/

5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeeHust

Homep aynuropun,
HAMMEHOBaHUe

OcHalenue

VYyeOHbIC ayAUTOPUH IS
MIPOBEICHUS JICKITMOHHBIX
3aHATHH U TEKYIETo
KOHTPOJIA

K-400/5, JTaboparopus
«CucreMsl niepegayn
nHpopMaIum»

CTOJI IIPEIoiaBaTes, CTOJ, CTYJ, HIKad
JUIsL JOKYMEHTOB, JI0CKa MEJIOBas,
KOMIIbIOTEPHAs CETh C BBIXOJIOM B

WHTepHer, ykas3ka, CTeH]1 1a00paTOPHBIH

Y4eOHble ayIUTOPUH AJIS
MIPOBEACHUS TPAKTUYECKUX
sansatuii, KP u KI1

2K-400/5, JTaboparopus
«CucreMsbl iepenayn
nHpopMaIum»

CTOJI IIPEIoiaBaTes, CTOJ, CTYJ, HIKad
U1 JOKYMEHTOB, JOCKa MEJIOBas,
KOMIIbIOTEPHAS CETh C BBIXOJIOM B

WHTepHer, ykas3ka, CTeH]1 1a00paTOpPHBIH

K-4001/10a, Yuebuas

ImapTa co CKaMLeﬁ, CTOJI IIpCIioaaBaTeJIsd,

ayIUTOPUS CTyJI, Kad IS OJICKIbI, TOCKA MEIOoBas,
KOHUITMOHED
Y4eOHbIC ayAUTOPHH IS A-210, YuebOnas rapra, CTyJ, CTOJ MUCbMEHHBIN, TOCKA
MPOBEJICHUS aynuropus "A" MeJoBas
IIPOMEKYTOUHOU
aTTecTalyu

ITomemnienus miis
CaMOCTOSITENTLHOUN pabOTHI

HTB-201,
KomnerotepHslit
YUTAJIBHBIN 311

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
MMCHLMEHHBIN, BelIaiKa JJIsl OJCK b,
KOMIIBIOTEPHAS CETh C BBIXOJIOM B
WNHTepHET, KOMIIBIOTEP MEPCOHAIIBHBIN,
MIPUHTEP, KOHAUIMOHED

ITomentenus mis
KOHCYJIbTUPOBAHUS

K-400/4, Kabunet
COTPYJIHUKOB Kad.

CTOJI, CTOJI KOMIIBIOTEPHBIH, CTYJ, MIKad,
mkag A7 JOKYMEHTOB, KOMITbIOTEpHAst

"PTC" CeThb ¢ BbIXOJA0M B lHTEpHET
[Tomemmenus mist xpanenust | K-400/9, Ilpouee kad. CTEeJIIaX JJIsl XpaHEHUs KHUT, CTYJI,
000py10BaHUS U y4eOHOTO "PTC" KHUTH, YA4€OHUKH, TTOCOOUS

VHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

5G/4G o0paboTKa cUTHAJIOB B 0a30BBIX CTAHITUSAX

(Ha3BaHME AUCIMILIMHBI)

9 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

Kontponbnas padota Nel no teme: OLieHKa CTaTUCTUYECKUX XapaKTEPUCTUK CUTHATIOB 0a30BOit
cranmuu 4G/5G (KonTponbHas paboTa)

KonTponbnas padota No2 no teme: CUHXpOHHU3ALKS CUTHAJIOB MPUEMO-TIEPEIAIOIINX TPAKTOB 10
BPEMEHH, YaCTOTE, aMIUTUTYAC U (ha3e JIsl MOCTPOSHUS aIalTUBHBIX KOPPEKTOPOB
(KonTponwsHas pabora)

Kontposnbnas pabora Ne3 no teme: AantuBHas JIMHEHHAsT KOPPEKIUS HEPABHOMEPHOCTH
MIPUEMO-TIEPEIAIONINX TPAKTOB 0a30BOM CTaHIIMK MOOMILHOM cBsi3u (KoHTpobHAs paboTa)
Kontposnbnas pabora Ne4 o teme: AantrBHas KOMIIEHCAIIUS HETMHEUHBIX UCKAKCHUIN
BBIXOJHOTO yCUJIUTENs1 6a30BOM cTaHIIMK MOOHMIIbHOM cBsi3u (KoHTponbHas pabora)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4€T C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM-
Howep Paznen aucuumuimHb KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 Teopernueckne OCHOBBI aJalITUBHOM U(pPOBOH 00pabOTKU
curHaiuoB B 0a3oBoii ctaniun 4G/5G
11 Teopernueckre OCHOBBI aJalITUBHOM U(pPOBOH 00pabOTKH +
) curHajoB B 0a30Boii cranimu 4G/5G
2 Ananranus Ko3GpGUIMEHTOB TUHEHHBIX HU(PPOBBIX
KOPPEKTOPOB aHAJIOTOBBIX TPAaKTOB 6a3oBoii ctanimu 4G/5G
21 Ananranus Ko3pGUIMEHTOB TMHEHHBIX HU(PPOBBIX +
' KOPPEKTOPOB aHAJIOTOBBIX TPAaKTOB 6a3oBoii ctanimu 4G/5G
3 BBenenue B TeOpuIo aIaTUBHOM KOPPEKIUH YCUIIUTEIICH
MOITHOCTH INepeJarolero Tpakra 6azosoit cranimu 4G/5G
31 BBenenue B TeOpuI0 aIalTUBHON KOPPEKIIUH YCUIIATEIICH + +
MOITHOCTH INepeJarolero Tpakra 6azosoit cranimu 4G/5G
4 MHoOrocnoiHple aJalTUBHBIE KOPPEKTOPHI YCUIIUTENEH
MOITHOCTH INepeJarolero Tpakra 6azosoit cranimu 4G/5G
41 MHorocaoiHbIe aJanTUBHBIE KOPPEKTOPHI YCUIIUTENIEH + +

MOITHOCTH INepeJarolero Tpakra 6azosoit cranimu 4G/5G

Bec KM, %: | 25 25 25 25
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