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Pabouast nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
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TeJ'leKOMMyHl/IKa[ll/lﬁ H OCHOB PAAUOTEXHUKHA

IIporokomor _ 2027r. Ne

3aB. kadenpoit




1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

1.1|ens m3ydeHus TUCIHUILTHHBL: TOATOTOBKA CTYAEHTA K PEIISHHIO TUIIOBBIX 33/, CBA3aHHBIX C IPUMEHEHNEM HOBBIX
TEXHOJIOTHH, B 4acTHOCTH, Takux kak OFDM, MIMO, yacToTHOe 00beJUHEHUE (ArpETUPOBAHUE) U FETEPOr€HHbIE CETH,
KOTOpBIE MIUPOKO MCHOB3YIOTCS I TOIBKO BHEAPSAIOTCS B COBPEMEHHBIX HH(OKOMMYHHKAIIMOHHBIX CHCTEMAX.

1.2{3ama4a oCBOCHUsI AUCIUILTAHBI — MOATOTOBKA MPO(ECCHOHANIOB, CIOCOOHBIX PelIaTh 33/1a4H, CBSI3aHHbBIC C pa3pabOTKOH,
BHE/IPEHHEM U DKCILTyaTallieil NepCreKTUBHBIX YCTPOUCTB U CHCTEM CBSI3U HOBOT'O TIOKOJICHUS paclpe ielieHbl MEXY IByMs
€€ MOJIyJISIMH.

2. MECTO JUCHHUTIINHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITIPOT'PAMMBI

Huxn (pazgemn) OIT: |B1.B

2.1|Tpe6oBanns K MpeIBapUTEILHOI MOATOTOBKE 00YYAIOIETOCS:

2.1.1|TIpoekrupoBanue unudpossix PPJI u CCIT

2.1.2|CucreMsI IIHPOKOIIOIOCHOTO PaIHOI0CTya

213 MGTOI[LI MNEPBUIHOTI'0 KOAUPOBAHUA B TCIICKOMMYHUKAUAX

2.2| AucuumianHbl (MOIYJIM) U NPAKTUKH, 1JI8 KOTOPBIX 0CBOEHHE JIAHHON THCHHUILINHBI (MOYJIs1) HEOOXOAUMO KaK
npeauecTByomiee:

2.2.1|BpInoJHEHUE U 3alUTa BBIMTYCKHOM KBaTH()HUKAIHOHHOH pabOThI

2.2.2|HayuHO-IIpOU3BOJICTBEHHAs! [IPAKTHUKA

2.2.3|IpenaunioMHas IpakTUKa

2.2.4|ITpon3BoJCTBEHHAs IPAKTHUKA

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI
MOoAayJist)

IIK-2: CniocoGeH ocymecTBJIATH HAA30P 32 CO0.II0/IeHHeM TPeOOBaHU il yTBeP:KIeHHOI MPOEKTHOH JOKYMEHTAIlUM H KOHTPOJIb
BBINOJIHEHHBIX padoT

nK-2.2. HpnMe]-meT COBPEMEHHBbIC TEXHOJIOTUH, B TOM YHC/I€ CICNHATU3UPOBAHHOI0 IPOrpaMMHOT0 obecrieueHus AJs1
peuieHus 3aa4 NPOCKTUPOBAHUA TCJICKOMMYHUKAINUMOHHBIX CUCTEM U ceTel

3HaTh

COBpPEMEHHBIE TEXHOJIOTHH, B TOM YHCIIE CICIUATU3UPOBAHHOE MPOTPAMMHOE 00eCIIeUeHHE ISl PEIICHUS 3a/1a4 TPOCKTHPOBAHHS
TEJIEKOMMYHHKAIIMOHHBIX CUCTEM U ceTeil

YMmeTh

MIPUMEHSTh COBPEMEHHBIC TEXHOJIOTHH, B TOM YHCIIE CIICI[HATM3UPOBAHHOE IPOrPaMMHOE 00eCIICUCHHE IS PEIICHHS 3a/1a4
MIPOEKTHPOBAHUS TEIEKOMMYHHKALIMOHHBIX CUCTEM U CETei

Baanersb

HaBBIKAMU pabOTHI B CIICIHATM3UPOBAHHOM MPOTPAMMHOM OOCCIICUYSHUH /IS pEIICHHs 3a]1a4y POCKTUPOBAHHUS
TETIEKOMMYHUKAIMOHHBIX CUCTEM H CeTel

B pe3yabTaTe ocBOeHHS TMCHUILTUHEI (MOIYJs1) 00yUYaIOIIHiics T0JKeH

3.1|3narth:

3.1.1)- METOAbI CHCTEMHOI'O U KPUTHYECKOI'O aHAJIN34,

3.1.2|- MeTouKH pa3paboTKU CTpATernu JEHCTBUH IS BBIABICHUS U PELICHHS NPOOJIEMHON CUTyaIuu.

3.2|Ymerh:

3.2.1|- npuMeHsTh METOAUKY IIoUCKa, cOopa 1 00paboTku HHGOpMaLUY;

3.2.2|- ocyIIeCTBIATh KPUTUUECKUH aHAN3 U CUHTE3 MH(GOPMALNY, IIOTyYeHHOH U3 pa3HbIX HCTOUYHHUKOB; - IPUMEHAThH
CHCTEMHBII MOAXO ML PeIIeH s TOCTABICHHbIX 3a/1a4.

3.3|Baagern:

3.3.1]- ¢ MeTomonOrNeH CUCTEMHOTO ¥ KPUTHUECKOTO aHAIN3a MPOOJIEMHBIX CUTYaIH;

3.3.2|- ¢ MeToquKaMu ITOCTAHOBKH LIEIH, OTIPe/IeNIeH s CIIOCOO0B ee JOCTIKEHHUS, Pa3pabOTKK CTpaTernil AeHCTBHI.

4. CTPYKTYPA H COJAEP KAHUE JUCHUIIJIMHBI (MOLY JISA)

Kon HaumenoBanue pasnesioB u teM /Buj 3ansitus/| Cemectp / | Haco | Kommnerten- | Jlutepatypa ®opma
| 3ansaTHs Kvpe 10701 KOHTDOJIS

Pa3nen 1. TexHojiorum MOOMJILHBIX ceTeil
CBSI3M HOBOI'0 ITOKOJICHHS

11 BBeieHre U OCHOBHBIE ITOJI0XKEHHUS 110 3 0
mucuunnuge /Tema/




1.2 BBenenue 1 OCHOBHBIE TIOJIOXKEHHS 110 2 IIK-2.2-3 |JI1.1 JI1.2 J11.3| KoHTposbHbIE
nucuuruie /Jlex/ [K-2.2-y | J11.4J12.1J13.1 BOTPOCHI
IK-2.2-B | 513233 54
3556 37
1.3 BBeieHre 1 OCHOBHBIE TIOJIOKEHHUS 10 2 MK-2.2-3 |JI1.1 J11.2 JI1.3| KouTpoubHbIe
aucuumuiuge /IIp/ IK-2.2-yY | JI1.4J12.1J13.1 BOIIPOCHI
IK-2.2-B | 513233 54
0556 37
14 BBeieHre 1 OCHOBHBIE TIOJIOKEHHUSI 10 13 MK-2.2-3 |JI1.1 J11.2 JI1.3| KouTpombHbIE
nucuuiuiuge /Cp/ IK-2.2-yY | JI1.4J12.1J13.1 BOIIPOCHI
IK-2.2-B | 513233 54
30556 37
15 TexHOJIOTHS OPTOrOHAIBHOTO YaCTOTHOTO 0
pasnenenus ¢ mynbrumiekcupoBanuem (OFDM)
/Tema/
1.6 TexXHONOTHS OPTOTOHAIBFHOTO YaCTOTHOTO 3 [IK-2.2-3 |JI11.1 J11.2 J11.3| KoHTposbHEIE
pasneneHus ¢ MyabruiiekcuposanueM (OFDM) IK-2.2-y | JI1.4J12.1J13.1 BOIIPOCHI
/JTex/ IK-2.2-B | 513233 54
0556 97
1.7 TexHoa0rHs OPTOrOHANBHOTO YaCTOTHOTO 3 [IK-2.2-3 |JI1.1 J11.2 J11.3| KoHTposbHbIE
paszzaenenus ¢ myaptuiuiekcupoBanuem (OFDM) [K-2.2-y | JI1.4J12.1J13.1 BOIIPOCHI
Mp/ IK-2.2-B | 513233 54
3556 37
1.8 TexXHONOTHS OPTOTOHAIEHOTO YaCTOTHOTO 18 [IK-2.2-3 |JI11.1 J11.2 J11.3| KoHTposbHEIE
pasneneHus ¢ MyabruiiekcuposanueM (OFDM) IK-2.2-y | JI1.4J12.1J13.1 BOIIPOCHI
/Cp/ IK-2.2-B | 513233 54
3556 37
1.9 KanaIrs! ¢ MHOJKECTBOM BXO/IOB M BEIXOZIOB 0
(MIMO) /Tema/
1.10 Kanasiel ¢ MHOKECTBOM BXOJIOB U BBIXOJIOB 3 [IK-2.2-3 |JI1.1J11.2 J11.3| KoHTtposbHbIE
(MIMO) /JTex/ [K-2.2-y | JI1.4J12.1J13.1 BOIPOCHI
IK-2.2-B | 13233 54
3556 37
111 Kanasel ¢ MHOKECTBOM BXOJIOB M BBIXOJIOB 3 MK-2.2-3 |JI1.1 J11.2 J11.3| KoHTposbHEIE
(MIMO) /MIp/ MK-2.2-y | JI1.4J12.1J13.1 BOIIPOCHI
IK-2.2-B | 513233 54
9536 37
1.12 KaHanbl ¢ MHOXKECTBOM BXOJIOB U BBIXOJIOB 18 IK-2.2-3 |JI1.1 J11.2 JI1.3| KonTponsHEIe
(MIMO) /Cp/ MK-2.2-y | JI1.4J12.1J13.1 BOIIPOCHI
IK-2.2-B | 513233 54
30536 37
1.13 ArperupoBanue yactoT /Tema/ 0




1.14 ArperupoBanue 4acTot /JIex/ 3 IIK-2.2-3 |JI1.1 J11.2 JI1.3| KoHTponbHBIE
MK-2.2-y | JI1.4]12.1J13.1 BOMPOCHI
IIK-2.2-B | 513233 54
3556 37
1.15 ArperupoBanue yactot /TIp/ 3 MK-2.2-3 |JI1.1 J11.2 JI1.3| KoHTponbHbIC
MK-2.2-y | J11.4J712.1J13.1 BOIIPOCHI
IK-2.2-B | 913233 54
0556 97
1.16 Arperupoanue yactot /Cp/ 18 MK-2.2-3 |JI1.1 J11.2 JI1.3| KoHTponbHbIC
MK-2.2-y | J11.4J712.1J13.1 BOIIPOCHI
IK-2.2-B | 913233 54
0556 937
1.17 I'ereporennsie cetu /Tema/ 0
1.18 I'ereporennsie cetu /JIex/ 3 IK-2.2-3 |JI11.1 JI1.2 JI1.3| KoHTposbHbIE
IK-2.2-y | JI1.4J12.1J13.1 BOIIPOCHI
IIK-2.2-B | 13233 54
3556 37
1.19 I'ereporennsie cetu /TIp/ 3 [IK-2.2-3 |JI1.1 J11.2 JI1.3| KoHTposbHBIC
[K-2.2-y | JI1.4J12.1J13.1 BOIPOCHI
IK-2.2-B | 913233 54
0556 97
1.20 I'ereporennsie cetu /Cp/ 18 IK-2.2-3 |JI11.1 JI1.2 JI1.3| KoHTposbHbIE
IK-2.2-y | JI1.4J12.1J13.1 BOIIPOCHI
IIK-2.2-B | 13233 54
3556 37
1.21 IMepcriexTuBHBIE TEXHOJIOTHU CBsA3U /Tema/ 0
1.22 [epcrieKTHBHBIE TEXHOJIOTHH CBsI3H /JIek/ 2 MK-2.2-3 |JI11.1 J11.2 JI1.3| KoHTposbHEIE
IK-2.2-Y | JI1.4J12.1J13.1 BOIPOCHI
IK-2.2-B | 513233 54
30556 37
1.23 [epcriexTrBHBIE TeXHOIOTHU cBsizH /T1p/ 2 MK-2.2-3 |JI11.1 J11.2 J11.3| KoHTposbHEIE
IK-2.2-y | JI1.4J12.1J13.1 BOIPOCHI
IK-2.2-B | 513233 54
30556 37
1.24 INepcriekTHBHBIE TEXHOIOTHH CBsi3H /Cp/ 18 MK-2.2-3 |JI11.1 J11.2 JI1.3| KoHTponbHbIE
MK-2.2-y | J11.4J12.1J13.1 BOIPOCHI
IK-2.2-B | D132 33 54
3556 37
1.25 3auét u koHcysbTarus /Tema/ 0
1.26 3auét u xoucynprarus /MKP/ 0,25 IIK-2.2-3 |JI1.1 J11.2 JI1.3| KoHTposbHBIC
IK-2.2-Y | JI1.4J12.1J13.1 BOIPOCHI
IIK-2.2-B | 513233 54

95056 07




1.27

3auér u koHcynbTanus /3a0/ 3

I1K-2.2-3
IK-2.2-y
I1K-2.2-B

8,75

J1.1J11.2J11.3

JI1.4J12.1J13.1

01323354
9556 07

KonrpobHble
BOMPOCHI

5. OIEHOYHBIE MATEPHAJIbI IO JUCIUIIIMHE (MOAY.IIO)

OHCHO'{HHC MaTepualibl IIPUBEACHBI B IIPUIIOKECHUH K pa60qe171 InporpaMme JUCHUITIINHBL (CM. JAOKYMCHT ((OHCHO‘{HLIC MaTepuaJibl 11O
JUCIIUITTINHEC «TexHOI0ruu MOOMIBHBIX CETEl CBA3M HOBOI'O HOKOHEHI/ISI»»).

6. YHEBHO-METO/MYECKOE 1 HTHO®OPMAIIMOHHOE OBECHHEYEHUE TUCHUIIJIMHBI (MOAY JIA)

6.1. PekoMenayemas JinTeparypa

6.1.1. OcHOBHAs1 TUTepaTypa

Ne ABTOPBI, COCTaBUTEIN 3arnaBue WznarensctBo, | KommuectBo/
rof Ha3BaHue ObC

JI1.1 |Hocos B. N. MeTo/1bI TOBBIIEHUS TOMEX0YCTOHYMBOCTH cucTeM panuocssasu|Hosocubupek:  (2227-8397,

¢ ucnons3oBanueM texHosorud MIMO u npoctpaHcTBeHHO- | CHOMpPCKMiA http://www.ipr

BPEMEHHOI 00pabOTKU CHIHAJIA | MOHOTpadus rocynapcTBeHH  |bookshop.ru/4
it yauBepcuret |0536.html
TEJIEKOMMYHHKA
nui 1
UH(OPMATHKHY,
2014, 316 c.

JI1.2 |Kpeitnpenun B. B., IMpumenenue Texnonoruu MIMO B cuctemMax pagHOCBSI3Y : Mockaa: 2227-8397,
Iankparos JI. 1O. y4eOHO-METOINUECKOE TTOCOOHE MOCKOBCKHiA http://www.ipr
TEXHUYECKHUM bookshop.ru/6
YHUBEPCHUTET 1526.html
CBS3U U
nH(OPMATHKH,
2015, 32 c.
JI1.3 |Bnacos B. A. OFDM B cOoBpeMEHHBIX TEXHOJIOTHUSIX CBsI3U. BbIOOp Mockaa: 2227-8397,

mapameTpoB OFDM curnana : yae6HO€ TocoOHe MOCKOBCKHIA http://www.ipr
TEXHUYICCKHH bookshop.ru/6
YHUBEPCHUTET 3309.html
CBSI3U U
MH()OPMATHKH,
2012, 17 c.

JI1.4 |Marnuukuii b. H. OcHoBsl TexHonorud OFDM : yueOHoe nocobue HoBocubupck: |2227-8397,
Cubupckuii http://www.ipr
rocymapcrBern  |bookshop.ru/7
bIit yHuBepcuteT |4673.html
TENIEKOMMYHHUKA
LUH U
UHPOPMATHKH,

2017, 115 c.
6.1.2. lonoHUTEIbHAS TUTEPATypa
Ne ABTOpBI, COCTaBUTENN 3arnaBue WznatensctBo, | Kommuectso/
rox HasBanue DbC
JI2.1 |Iunaxos lO. C. dopmupoBanue 1 00paboTKa CUrHaNa B cucTeMax MoOwipHOH |MockBsa: 2227-8397,
cBs131 ¢ TexHonorueit OFDM (umuTanmoHHOE MoJenupoBanue B| MockoBckuit http://www.ipr
cucreme MATLAB&SIMULINK) (MatLab 2011a) : npakTHKyM | TeXHUYECKHIA bookshop.ru/6
YHUBEPCHUTET 3369.html
CBSI3U U
nH)OPMATHKH,
2014, 22 c.

6.1.3. MeTroauueckue pa3paboTku




Ne ABTOpBI, COCTABUTEIH 3arnaBue W3parensctBo, | Kommuecrso/
roj Ha3BaHue ObC
JI3.1 |Mapums FO.H. IIpoctpancTBeHHBIE GOpMHUPOBaHHE U 00paboTka curHasios :  |Ps3anb: PUL] ,
Meroauyeckue yKa3aHus PTPTYVY, 2017, https://elib.rsre
u.ru/ebs/downl
0ad/675
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"
D1 |Cucrema aucrannnonnoro ooyuernss ®I'BOY BO «PTPTY», pexxum moctyma. -  http://cdo.rsreu.ru/
32 |Caiir Dkcnionenta: http://exponenta.ru/
93  |Enunoe okHO poctyma Kk o0pazoBarenbHbIM pecypcam: http:/window.edu.ru/
D4  |Unreprer Yuusepcurer Mudopmanuonnsix Texnonoruii: http://www.intuit.ru/
35  |3nekrponHo-6ubIMOTEUHAs crcTeMa «IPRbooksy [DnekTpoHHbIi pecypc]. — PexuM mpoctyna: 1oCTyn U3 KOPIOPaTUBHOMN
ceru PIPTY — cBoGoausI, gocTyn u3 cetu Muteprer — o napoito. — URL: https://iprbookshop.ru/.
D6 |OnexkTpoHHO-OMONIMOTEYHAs cUCTEeMa U3aTeNnbeTBa «JIaHb» [DneKTpoHHBIH pecype]. — Pexxum nocryna: JocTyn u3
kopriopaTuBHO# cetu PIPTY — cBo6omHbIiM, qocTym U3 cetn MuTepHeT — mo mapoiio. — URL: https://www.e.lanbook.com
97  |3nekrponnas 6ubnuorexa PIPTY [DnekrpoHHbIil pecypc]. — Pexxum poctyna: u3 koprnopatussoit cet PTPTY — o
napoitto. — URL: http://elib.rsreu.ru/

6.3 Hepe'{eHL nporpaMMHoOro o0ecrnevyeHust U I([H(l)OpMalIl/IOHHLIX CIIPABOYHBIX CUCTEM

6.3.1 IlepeyeHb TUIEH3HOHHOTO W CBOOOAHO PACPOCTPAHSIEMOr0 NPOrPAMMHOI0 o0ecrevyeHusi, B TOM YUcJie 0Te4eCTBEHHOT 0

NMPOU3BOACTBA

HaumeHoBaHue Onucanue

OneparmonHas cuctema Windows

KomMmepueckast mutieH3us

Kaspersky Endpoint Security

KOMMCp‘IeCKafI JIMICH3UA

Adobe Acrobat Reader Csob6oxnoe I1O
LibreOffice Ceoboanoe I10
MATLAB Kommepueckas TUIeH3us
Simulink KomMmepueckas JuneH3us
Communications Blockset (Transitioned) KomMmepueckast TUIIEH3HsT

Commun

ications System Toolbox KomMmepueckast TUIIEH3HsT

DSP System Toolbox

KommMmepueckas nuuen3us

Filter Design Toolbox (Transitioned)

KommMmepueckas nuuen3us

Fixed-Point Designer

KOMMep‘IeCKaH JIMICH3UA

Signal Processing Toolbox

KOMMep‘IeCKaH JIMICH3UA

6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

HNudopmarmonHo-npasosoii moprai TAPAHT.PVY http://www.garant.ru

6.3.2.2

Cucrema Koncynprantllnroc http://www.consultant.ru

6.3.2.3

CrpaBounas npaBoBas cucrtema «Koncynsrantllintocy (moroBop 06 mHdopmanuonHoit noanepxke Nel342/455-100 or
28.10.2011 r.)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY JIST)

423 y4eOHO-aIMMHHUCTPAaTUBHBII KopIyc. YueOHas ayIuTOpHs IJIs MpPOBEICHHUS y4YeOHBIX 3aHATUH JICKIMOHHOTO U
CEMUHAPCKOTr0 THIIA, TPYIINOBBIX U HHAMBUAYAIbHBIX KOHCYJIbTALUH, TEKYIIEr0 KOHTPOJIA U IPOMEXYTOYHOH aTTecTaluu
CrenuanuzupoBanaas Mebesns (80 mect), 1 MyabTUMeana npoekTop, 1 skpaH, 1 KOMObIOTEp, AOCKA

422 y4eOHO-aIMHHUCTPATHBHBIN KOpIyc. YdeOHas aymuTopus ISl MPOBEICHUS YYeOHBIX 3aHATHH JIEKIIMOHHOTO WU
CEeMUHAPCKOTO THIa, JIADOPATOPHBIX pabOT, MPAKTHYECKUX 3aHATHH, TPYNIOBBIX M HHAWBHIYAILHBIX KOHCYJIbTAIIUH,
TEKYIIEro KOHTPOJISI U MPOMEXYTOUHOU arTecTanuu Crenuann3upoBanHas Mebens (30 mocaJouHbIX MECT), CTEHIBI JUIS
IpoBeAeHNs J1ab0opaTOpPHBIX paboT, MArHUTHO-MapKepHas Jocka, 9kpaH. MynbsruMmenua npoektop (Epson), 1 skpan. ITK:
Intel Core i5 8400/8Gb — 1 mr. IIK: Core i5 3470/4Gb — 10 mT. Bo3MOXHOCTh MOAKIIOUEHUS K ceTH VHTepHET M
00ecrneyeHrneM JOCTyTa B AJIEKTPOHHYI0 HH(OpMallMOHHO-00pa3oBaTenbHyto cpeny PIPTY

Onepatop 3710 000 "KomnaHug "TeH3op"

SnMETOanqECKHE MATEPUAJIBL IO TNCHUAILIMHE (MOJYJIIO)

QKVMEH OOAMACAH S OEKTPQHHQIA Flﬁrll'llA{‘k

Meroanueckoe obecrieuet
«Meroanyeckue ykazaHu

I SHHATARLG B! HPHBQWWWHWi»W(SQM ISHHROTRAE HHCBEW&SCM (MSKYMCHibocras noanng
1 [GASHAVIOUIM ((TeXHOH@ﬁmMQﬁHBEMW]@@BgQWH@pOFO TIOKOJICHHSI»).

o

KAGE/IPbI

NnoannCcCAHO ®rboy BO "PrPTy", PrPTY, AmuTpues Bnagummp 09.06.23 07:14 (MSK) MpocTtas noanucb
3ABEAYIOLMM TumypoBwud, 3aBeaytowmin kacdeapoii PYC

BbIMYCKAOLLIEN

KA®EPbI

noanncAHO ®reoy BO "PrPTY", PITPTY, Kopsuko Anekceit 09.06.23 11:09 (MSK) Mpocrtas noanuck

MPOPEKTOPOM IO YP BsiuecnaBoBwu, MpopekTop no y4e6Hoi paboTe




