MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
ITpopekTop no yueGHOM paboTe
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA YUYEBHOM JUCLIUITJIMHBI
MHorokanajabHble HU(POBLIE CHCTEMBI Nepeayu

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku (cneruanbHocTh): 11.03.01 Paguorexnnka
HanpaenenHocts (poduib): MUKPOBOJIHOBASI TEXHHKA H AHTEHHbI

dopma oOyueHUs: OUHaASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: CBUnKP, Kadenpa cBepXBbICOKOUYACTOTHOI U KBAHTOBOI PaIMOTEeXHUKH
Kypc: 4

Cemectp: 7

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 36 36 4acoB
3 JlaGopaTopHbie pabOThI 36 36 JacoB
4 Bcero aynutopHbIx 3aHsATHI 108 108 4acoB
5 CamocTosiTenbHas paboTa 72 72 4acoB
6 Bcero (06e3 sx3amena) 180 180 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E

DKk3aMeH: 7 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ,:[pbl
npotokot Ne 6 ot « 19 » 1 2017 1
JIUCT COTTTACOBAHUN

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeJIbHOTO cTaHaapTa Boicuiero oopazoBanus (PI'OC BO) no HampaBiIeHUIO MOATOTOBKU (CHEIMAIbHO-
ctr) 11.03.01 Pagnorexnuka, yrBepxaeHHoro 06 mapta 2015 roma, paccMoTpeHa U yTBEpKIeHa Ha 3ace -

JTaHUU Kapenpsl «  » 20 ropa, npotokon Ne
Pazpabotunku:
noueHt kag. TOP A. 5. lemupmoB
noueHt kag. TOP K. 1O. [TomoBa

3aBenyroumii o0ecnieunBaromeit kad.
TOP A. 5. lemumoB

PaGouas mporpamma corsiacoBana ¢ pakynbTeToM, NpoUIUpYyIOIeil 1 BeITycKaromen kadeapamu
HaIpaBJICHUS TOJrOTOBKH (CHIEIIUATBLHOCTH).

Hexan PT® K. 1O. IlomoRa
3aBeyIOUIHii BBITyCKaroIeH Kad.

CBYuKP C. H. lllapanroBuu
OKCIEPTHI:

[Ipodeccop kad. CBUuKP A. E. Mangens
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

W3yueHue cTyneHTaMHu OOIIUX MPUHIMIIOB MOCTPOEHUS U (PYHKIIMOHUPOBAHUS MHOTOKaHAJIbHBIX
udpoBbix cuctem nepeaayn (MLICIT)

W3yueHne npuHIUIIOB OpraHu3auuy HupoBbix JuHeHHbIX TpakToB (LJIT)

O3HakoMJIEHHE C TEXHUYECKHMMM XapaKTEPUCTUKAMU M NEPCIEKTUBAMHU Pa3BUTHsI COBPEMEHHBIX
CPEJICTB CBSI3H.

[TproOpereHne HEOOXOAUMBIX MPAKTUYECKUX HABBIKOB MOCTPOEHUS MPOBOIHBIX M OECIPOBOAHBIX
ceteit

1.2. 3amaum AMCHMIIIMHBI

— H3ydenue (u3MUYECKHX MPHUHIIMIIOB MOCTPOCHUS W TCOPETHUECKHX OCHOB TOCTPOCHHUS H
(YHKIIMOHUPOBAHUSI MHOTOKAHATLHBIX CHCTEMBI Tepeadn nH(HOpMaIiu.

— IlomyueHnue HEOOXOMUMBIX 3HAHHH MO CTPYKTYPHOM OpraHHM3aIli¥ MHOTOKaHAJIBLHOW pajno-
CBSI3U M PAIMOJIOCTYTIA.

— N3ydeHune XapakTepHCTHUK M CTaHIAPTOB COBPEMEHHBIX CHCTEM MHOTOKAHAILHOUW PaHoCBsI-
3.

—  O3HaKOMJICHUE C MMEPCTICKTHBAMH Pa3BUTHUS JIEMEHTHON 0a3bl IU(POBBIX CHCTEM CBSI3H.

2. MecTo nmucuuiiiuebl B cTpykrype OITOII
HucuuminHa «MHorokaHanbHble 1udpossle cuctemsl nepenaun» (b1.B.JIB.4.1) otHocutrcs x
omoky 1 (BapmaTuBHasi 4acTh).
[TpeamecTBYOIMKUMU TUCHMIUIMHAMY, (POPMHUPYIOIIUMH HayallbHbIe 3HAHMS, SBISIOTCS CIETYIO-
nue aucuuruinHel: OOmas Teopust paauocBs3u, Pannorexaudeckue nenu u curdaisl, L{ugposas obpa-
00TKa CUTHAJIOB.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHMS JUCUMILIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— TIK-6 rOTOBHOCTBIO BBIIIOJIHATH PacyeT U MPOEKTUPOBAHUE AETaJeH, y3JI0B U YCTPOUCTB pa-
JTUOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHMUYECKHUM 33J]aHHEM C HCIIOJIb30BAHUEM CPEJICTB aBTOMaA-
TU3AIUN IPOSKTUPOBAHUS;

B pe3ynbraTe u3ydeHus JUCHUIUIMHBI CTYIEHT JOKEH:

—  3HATh [PUHIUIMBI TIOCTPOCHHUS COBPEMEHHBIX CUCTEM IM(POBOI CBSA3M; METOABI pacyera TH-
MOBBIX AaHAJIOTOBBIX U IUGPOBBIX YCTPOHCTB MHOTOKaHAJIBHBIX HU(POBBIX CHCTEM Iepenaund nHdopma-
[[UU; COBPEMEHHBIC U MEPCIICKTUBHBIC HAMIPABIICHUS PA3BUTHUS TEICKOMMYHUKAIIMOHHBIX CETEH U CUCTEM;
MIPUHIIUIIBI CAHXPOHU3AIMH B COBPEMEHHBIX cUCTeMaX HU(POBON CBSI3U; OCHOBHBIE IPUYUHBI BO3ZHUKHO-
BEHUsI OIMOOK Npu nepeaye mudpoBoii HHPOPMAIUK 1O JTUHEHHBIM TPAKTaM COBPEMEHHOE COCTOSIHUE
M(POBBIX YCTPOUCTB 00pabOTKM CUTHAJIOB M TIEPCIICKTUBHBIE HANpPaBJICHUs €€ pa3BUTHUS; TpeOOBaHUS
CTaHJAPTU3AIMH, METPOJIOTHYECKOT0 00eCIIeUeH s IPH pa3pabdOTKE U HKCILTyaTalluu YCTPOMCTB U CUCTEM
AIIEKTPOCBSI3H.

—  yMeTh (pOpPMYyIMPOBATH OCHOBHBIE TEXHUYECKUE TPEOOBaHMS K IIU(PPOBBIM CHCTEMaM; MPOBO-
JIUTh MaTeMaTHYECKUH aHanu3 (PU3MYECKUX MPOLECCOB B aHAJOTOBBIX M HU(POBBIX YCTpOHCTBaxX (op-
MUpPOBaHus, IpeodpazoBaHus U 00pabOTKKU CUTHAJIOB, OLIEHHUBATh peajbHble U MPEICIbHBIE BO3MOXHOCTH
IIPOIIYCKHOW CIIOCOOHOCTH U ITOMEXOYCTOWYMBOCTH TEJIEKOMMYHHMKAIIMOHHBIX CUCTEM. OLIEHMBATh OCHOB-
HbIE MTPOOJIEMBI, CBA3aHHBIE C AKCIUTyaTallMe U BHEAPEHUEM LHU(PPOBBIX CUCTEM IE€pe/laud B COBPEMEH -
HbIE TEJIEKOMMYHUKAIIMOHHBIE CETH OOBSICHATH Ha3HAYEHUE U MPHUHLUIBI pab0OThl OCHOBHBIX Y3JIOB U] -
POBBIX CHCTEM Mepeaayunt

—  BJIa/IeTh HaBBIKAMHU SKCIEPUMEHTAIBHOTO MCCIENOBaHUS pabOTHl YCTPOUCTB U(POBOM CBSI-
34 B paMKaxX (U3NYECKOro U MaTeMaTUYECKOr0 MOAETUPOBAHUS; HABBIKAMU OLIEHKU BIIMSHUS Pa3IUYHBIX
($akTOpOB Ha OCHOBHBIC IMapaMeTpPbl KaHAIOB M TPAKTOB IH(POBBIX CHUCTEM Iepelaud; HaBBIKAMHU
KOMITBIOTEPHOT'O POEKTUPOBAHUS U pacyeTa aHAJIOTOBBIX, [IU(PPOBBIX U MUKPOIIPOLIECCOPHBIX TEIEKOM-
MYHHKAIIHOHHBIX YCTPOUCTB.
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4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0mast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIsIET 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B TaOIH -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
7 cemecTp
AyrmuTopHsble 3aHATHS (BCETO) 108 108
Jlexumm 36 36
[IpakTueckue 3aHATHS 36 36
JlaGopaTtopHbIe pabOThI 36 36
CamocrosiTenpHas paboTa (Bcero) 72 72
Brinmonnenue noManrHux 3agaHui 6 6
OdopmiteHre 0TYETOB 110 JTabOPaTOPHBIM paboTam 24 24
[TpopaboTka IeKIMOHHOTO MaTepralia 12 12
[ToaroroBka Kk NpakTU4YECKUM 3aHATUSAM, CEMUHApam 30 30
Bcero (6e3 3x3amena) 180 180
[ToaroroBka u ciava sK3aMeHa 36 36
OO0mmast Tpy1I0eMKOCTh 4 216 216
3aueTHnie EanHAIIEI 6.0 6.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3aesnl AMCcHUIIMHBI M BUALI 3aHATHH
Paznensl AMCUUIIITMHBL U BUABI 3aHATUIN PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl AUCIUIUIMHEL U BUIBI 3aHITHHA

= = g
S = o
=) 5 <)
=R O < — o
5 8 = m S =
o o = o as] ¥a) =
= O (D] g o Q QE) =
5 : 2 2 | F3 >3
Ha3Banus pa3nenoB IuCHUTIIIMHBL = X 2 5 o © S5
0] —~
= £ 2§ 24 2 S
c & 5 R S 2
< ta) e) ~
=2 2
@)
7 cemecTp
1 Beenenue 2 2 0 1 5 [1K-6
2 MeTtozp! IUPPOBOI MOAYISIUU B 8 8 8 12 36 | IIK-6
MHOTOKaHAJIbHBIX ITU(PPOBBIX CUCTEMAX
CBSI3U
3 Metonbl OpraHu3anuy KaHaJIoB MHOXKeE- 8 8 6 6 28 |TIK-6
CTBEHHOTO JI0CTyNa
4 TlceBnociy4aiiHbie MOCIEA0BATEIHHO- 2 4 0 4 10 |TIK-6
CTH B MHOTOKaHAaJIbHBIX CUCTEMAX CBA3U
5 TlpuHIUIT TOBTOPHOTO UCIIOIb30BaHUS 2 2 0 0 4 I1K-6
YacTOT B COTOBBIX CHUCTEMaX CBSI3U
6 CucteMbl MOOUITEHOM CBSI3M BTOPOTO 8 2 8 16 34 | TIK-6
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ITOKOJICHHA

ITOKOJICHHA

7 CuctemMbl MOOMIIBHOM CBSI9U TPETHETO 2 2 0 9

13

I1K-6

T'O ITIOKOJICHUA

8 CucreMbl MOOMITEHOM CBSI3U YETBEPTO- 4 8 14 24

50

I1IK-6

Hroro 3a cemectp

36 36 36 72

180

Hroro

36 36 36 72

180

5.2. Conep:xanue pa3aesioB IMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3/iesoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmuie 5.2.
Tabmuna 5.2 - ConeprkaHue pas3/ieoB JUCIHUILUIMH (T10 JICKITUSIM)

Haszeanus pasnenos

Coneprkanue pa3aesoB TUCIUTLTAHEI TI0
TEKUIUAM

TpynoeMKoCTb,

q
dopmupyembie

KOMIICTCHIIUHN

7 cemecTp

1 Beeneune

OCHOBHBIE TIOHSTHS U OTIPECIICHHS.
Knaccudukanus nudpoBeIx cuctem
nepenayn. opmupoBanue HPPOBOTO
curHaia. Mepapxus muppoBbIX TEIEKOM-
MYHUKAIMOHHBIX cucteM. O000mEHHas
CTpYKTypa mu(poBOTo KaHaa.

\9)

[1IK-6

Htoro

2 Metonp! 1M poBOi MOAYISAIIUU B
MHOTOKAaHAJIbHBIX IIU(PPOBBIX
CUCTEMAaxX CBS3U

KBaaparypHoe npecraBieHue y3Komno-
JIOCHOTO CHTHaJIa, KBaIpaTyPHBIA MOMY-
nsaTop. MHOTONO3UIIMOHHAS KBaApaTyp-
Has aMIunTyaHas morysuus QAM-M.
YacToTHass MaHUITYJIALMS C MUHUMAb-
HbIM ciBuroM MSK. Moaysnsiumst
n/ADQPSK. OpToronanbHass MOIYSIIHSL.
OpTOroHagpHOE 4YaCTOTHOE MYJIBTUILIEK-
cupoBanue nanubix OFDM.

[1IK-6

Hroro

3 Metonbl Opraiu3aluy KaHaJloB
MHOXECTBEHHOTO JOCTYIa

Knaccudukarms MeTos10B YIUIOTHEHUS
KaHaJIoB. YacTOTHOE HE OPTOTOHAIEHOE
VIUTOTHEHHE KaHAJIOB, 3alIUTHBIA HHTEP-
BaJI. BpeMeHHOE CHHXpOHHOE 1 acHH-
XPOHHOE YIUIOTHEHHE KaHAJIOB, 3aIUT-
HBII HHTEpBaJ. YacTOTHOE OPTOrOHANb-
Hoe ymioTHeHue kananoB OFDMA. Ko-
JI0BOE YIUTOTHEHHE KaHAJIOB, 0000IIEeH-
Hasi CTPYKTYpa, OPTOrOHAJIbHBIE U KBa-
3MOPTOTOHAJILHBIE AaHCAMOJIM CUTHAJIOB.
CuHXpOHHOE KOJOBOE YIJIOTHEHHE KaHa-
JIOB. ACHHXPOHHOE KOJJOBOE€ YIUIOTHEHHE
KaHaJIOB, cucTeMHas momexa. [llupoxomno-
JocHBIe KaHaubl cBs3u. [Iupokoro-
JIOCHBIE CUTHAJIBI, Oa3a curHaia, ko pu-
IUEHT pacumpenus crekrpa [Ipeodpaso-

[1IK-6
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BaHue (OPMBI U CIIEKTPA CUTHAJIA B IIH-
POKOIIOJIOCHOM KaHaJIe C IPSMbIM pacIIy-
pEHUEM CIIeKTpa.

HUroro

4 TlceBnociy4aiiHbIe
MIOCJIEJOBATEIBHOCTH B
MHOTI'OKaHAJIBHBIX CUCTEMAaX CBS3U

Anroput™ (GopMHpPOBAHUS JIMHEHHBIX
[ICII, cTtpykTypHas cxema remeparopa
ymueiinon I1CII. Hennnennnre T1CII,
CTPYKTYpHasi CXeMa I'eHepaTopa HEeJINHEeH-
Hoii [ICII ¢ BHemHeN 1 BHYTpEHHEHN J10-
rudeckoil pynkuuent. Jlnneitnsie [1CII
MaKCUMAaJIbHOU JUIMHBI, CTPYKTYpHAasi CXe-
Ma reHeparopa M-nocie10BaTeIbHOCTH.

Hroro

[1IK-6

5 TlpuHIUIT TOBTOPHOTO
MCIIOJIb30BAHUS YaCTOT B COTOBBIX
CUCTEMaXx CBSI3U

JIyTIeKCHBIN PeXUM pabOTHI KaHAJIOB
cBsA3U. [IpyHIMI TOBTOPHOIO UCIIOJIB30-
BaHus 4acToT.IloHsATHE O MHOTOAJIEMEHT-
HOM KJIacTepe

Htoro

I1IK-6

6 CucrteMbl MOOWMITBHOM CBSI3HU
BTOPOTO TTOKOJICHUS

Cucrema tpankoBoii cBsizu TETRA. Bpe-
MEHHas CTPYKTypa rpylIoBOro MoToKa.
O06o00menHas cTpykTypa KaHaia. Kanams-
HBI ypOBeHb. JIornueckue makersl,
CTPYKTYpa IaKeTOB, Ha3HAYCHHE TOJIEH.
Moyrsiiusi. CucteMa MOOMIIBHOM CBSI3U C
KOJIOBBIM pa3nieiieHreM kaHanoB. CTaH-
napt [S-95 O6mas xapakTepucTika cu-
CTEMBI, TEXHUYECKHE rapameTpsl. Co-
CTaB, HA3HAYEHHE U OpraHHU3alMs KOl0-
BBIX KaHaJI0B 0a30Boi ctaniuu. Oprasu-
3anus kanana tpagpuka bC, cTpykrypa Ka-
Hana MoOwuibHas cranuus. AHcamOIu
konupyromux [ICIT u ux Haznauenue Co-
CTaB, HA3HAYCHHE U OpraHHU3aIHsl KOj0-
BBIX KaHAJIOB MOOHMILHOM CTaHIUH.

HUroro

[IK-6

7 CucteMbl MOOUIBHOM CBSYU
TPETHETO MOKOJICHHUS

CrpykTypa ¢pu3ndeckoro kaHajia MOOHIIb-
Hol ctaniuu UMTS, MHOrOCKOpOCTHas
cucTeMa KOIMpOBaHUs JaHHbIX. OpraHu-
3alMs1 KOJOBBIX KaHAJI0B MOOHILHOM
craniuu UMTS.

Htoro

[1K-6

8 CucreMbl MOOMIIBHOU CBSI3U
YETBEPTOrO TOKOJICHUS

Cucrtemsl pagnogoctyna WiMax u LTE.
Pacnipenenenuie 4acTOTHO-BPEMEHHOTO
pecypca. Opranuzaiusi MHOKECTBEHHOTO
JIOCTYTIA B JIOKAJIbHBIE CETH B CUCTEME
LTE.

Hroro

[1IK-6

Hroro 3a CEMCECTP

36
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)

U o0ecnieynBaeMbIMH (IMOCTEAYIOIIMMH) TUCHUILTHHAMHA

Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U

obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.

Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEXKIUCIUILUTHHAPHBIC CBSI3U

HanmeHoBaHNe OUCIUILINH

Ne paznienoB qaHHOM AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
n3yyeHre 00eceuynBaOINX U 00eCeunBaeMbIX JUCHUILUINH

JIOB

1 2 3 4 5 6 7 8
[MpeamecTByromue TUCIUTLTAHEI
1 OOGuiast Teopust pailioOCBs3U + +
2 PajnoTexHUYECKHE TICTTU U N
CUTHAJIBI
3 Hudposast 0OpaboTKa CUTHA- N N

5.4. CooTBeTCTBHE KOMIIETEHIUI, GopMUPYeMbIX NPU U3YyYeHUH TUCHUIINHDBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN

MpeICTaBICHO B Tabmmiie 5.4

Ta6muia 5.4 — CooTBeTCTBHE KOMIIETCHIIMN U BUJIOB 3aHATUH, (POPMHUPYEMBIX TIPU W3YYEHHH TUCIUILIH -

HbI

Bunwl 3anstuit

Kommerenimn
Jlexun

®opMBbl KOHTPOJIS

+ | IlpakTuyeckue 3aHATHS

+ | JlaGopaTtopHbie pabOThI
+ | CamocrostenbHas padora

JoMmaiiiHee 3ananue,
Koncnekt caMonoArotroBku,
Ot4er o 1aboparopHoii pa-
6ote, Ornpoc Ha 3aHATUSX,
OTuer 1o MpaKTUIECKOMY
3aHATHUIO

6. UaTepakTuBHBIe MeTOABI M (OPMBbI OPraHU3ALMHN 00yUeHH S

He npenycmorpeno PVYII

7. JIaGopaTtopHbie padoThI

HaumenoBanue nabopaTopHbIX padboT npuBeaeHo B Tabauue 7.1.
Tabmuua 7. 1 — HaumenoBanue 1abopaTopHbIX padoT

MHOT'OKaHaJIbHBIX I_II/I(I)pOBBIX

JIOB B IMHUAX CBA3U

3 z g
3 = 5
Z 25
O
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
2 2 £
> Sz
o Q <

= S

7 cemecTp
2 Metonp! 1 poBoil MOAYISLUU B HccenenoBanne paciipoCTpaHEHUs CUTHA- 4 [1IK-6
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CHUCTEMax CBA3U

Uccnenosanue cucteMsl ¢Bsi3u ¢ AUUM-
CUTHaJIaMU

Hroro
3 MeTo/ibl OpraHu3aliyi KaHaJIOB HccnenoBanue kanana cBA3M IS iepeaa- 6 T1K-6
MHOKECTBEHHOTO J1I0CTyNa g UKM-curnana
Hroro 6
6 CucremMbl MOOMIIBHOH CBSI3U HccenenoBanne cucTeMsl paauog0CTyIa [1IK-6
BTOPOTO OKOJICHUS BTOPOTO MOKOJIECHHUS
Hroro 8
8 CucreMbl MOOMITEHOM CBSI3U Hccnenosanue cucteMsl paguoaoCTyIa 8 [IK-6
YETBEPTOTO TTOKOJICHUS YETBEPTOTO MTOKOJICHUS
CHUHXpOHM3aLIMS B B HUCXO/SIIEM KaHAJe 6
LTE
Hroro 14
Hroro 3a cemectp 36
8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeieHo B Tabnuie 8.1.
Tabnuma 8. 1 — HauMeHoBaHME MPaKTUUECKUX 3aHATUH (CEMHUHAPOB)
) 2=
= g4 =
: | &%
HaumeHoBaHUe TpaKTUYECKUX 3aHATUI g > O
HasBanus paszenos " =
(cemunHapoB) 8 g 2
X g8 =
> &3
= =
= S
7 cemecTp
1 Benenue Knaccudukanus nndpoBbIx cucteMm 2 [1IK-6
nepeaaun. O600mEHHAs CTPYKTypa mud-
pPOBOTro KaHaia. JHEpPreTUKa KaHaia CBsi-
3U.
Hroro 2
2 Metozp! UG POBOIT MOAYISIIUU B MHorono3unroHHas KBaJpaTypHas aM- 8 T1K-6
MHOTOKAaHAJIbHBIX IIU(PPOBBIX IUTYAHASE MOy Isiust .OpTOroHaIbHOE
CUCTEMaXx CBSI3U YaCTOTHOE MYJIBTUIUIEKCUPOBAHUE JaH-
ve1x OFDM
Uroro 8
3 MeTo/ibl OpraHu3aluyi KaHaJloB [[InpokornonocHble KaHAIbI CBsI3H. Ya- 8 T1K-6
MHOKECTBEHHOTO J1I0CTyNa CTOTHOE OPTOTOHAJIBHOE YIUIOTHEHHUE Ka-
HanoB OFDMA.
Hroro
4 IlceBnociyyvaiiHbie Anroputmsl HOpMUPOBAHUS M-TIOCTIEA0- 4 [IK-6
MIOCJIEI0BATENBHOCTH B BaTEIbHOCTEN U KOJOB ['onna
MHOTOKAHAJIbHBIX CHCTEMaX CBSI3U Wroro 4
5 TlpuHIIUIT TOBTOPHOTO 30Ha MOKPHITUS, MHOTO 3JIEMEHTHBIE KJla- I1K-6
WCIIOJIb30BaHUS YaCTOT B COTOBBIX CTEPBL.
CUCTEMaXx CBSI3U Wroro 2
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6 CucreMbl MOOWIILHOMN CBSI3U CucreMa ¢ KOJIOBBIM pa3/ielieHUEM KaHa- 2 T1K-6
BTOPOTO IIOKOJICHUS 70B crangapra IS-95.

Hroro
7 CucteMbl MOOUIBLHOH CBSIDU CucreMa ¢ KOJJOBBIM pa3JelIeHUEM KaHa- TIK-6
TPETHETO IOKOJIECHHUS noB UMTS.

Hroro 2
8 CucteMbl MOOMITBHOM CBS3H Cuctemsl paanonoctyna WiMax, cucre- 8 [1IK-6
YETBEPTOTO MOKOJIICHUS mbl LTE.

Hroro 8
Hroro 3a cemectp 36

9. CamocTtosiTe1bHasi padoTa
Bunasl camoctosiTenbHOI paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuua 9.1 - Bunbl caMocToATeHbHON padOThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIETSHIIMH
o @]
= z S
S i
Buner camoctosaTensHON & > O
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
padoThI 4 s 2
X S
a o 2
~ S
7 cemecTp
1 Beenenue [IpopaboTka TeKIIHOHHOTO 1 [IK-6 Koncnexkr camonoaroros-
Matepuana KU
Hroro
2 Metons! T poBOit IToaroroBka K nmpaxkTu4e- 4 |TIK-6 JlomaiHee 3a1aHue,
MOJYJIAIINY B CKUM 3aHSATHUSAM, CEMUHA- Koncmnekt camonoaroros-
MHOTOKaHaJIbHBIX pam ku, OTueT no JabopaTtop-
U POBBIX CUCTEMAX TIpopaGoTKa IEKIHOHHOTO 2 HOI1 pabote, OTYeT 10
BSI3H MPAKTHYECKOMY 3aHSTH
CBSI3 MaTepuaa pa €CKOMY 3a 10
Brinonnenue noMantHux 6
3aJaHuN
Hroro 12
3 Meronb! opranuzanuu | [IpopaboTka JICKITMOHHOTO T1IK-6 KoHcnexT caMmonoaroros-
KaHaJIOB MHOXKECTBEHHOTO | MaTepuasa ku, OTueT no JabopaTtop-
floctyna OdopmieHre 0TYETOB 10 4 HOH pabore
JabopaTopHBIM paboTam
Hroro
4 IlceBnociyyvaiiHbie IToaroroBka K mpaxkTuye- 4 |IIK-6 Omnpoc Ha 3aHATHAX
MOCJIEJIOBATEILHOCTH B CKHM 3aHSTHSAM, CEMHHA-
MHOTOKaHaJbHBIX pam
CHUCTEMax CBSI3U Hroro 4
6 Cucrembl MmoOWIbHON | [logroroBka k mpakTuye- [IK-6 JomaiHee 3aiaHue,
CBSI3U BTOPOTO MOKOJIEHUS | CKUM 3aHSATHUSM, CEMHHA- Koncnekt camonoaroros-
pam ku, Otyer no gaboparop-
[TpopaboTka JIEKITMOHHOTO 2 HOH pabote

Marcpualia
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OdopmiteHre 0TIETOB TIO 6

JabopaTOpHBIM paboTam

Htoro 16
7 CucteMbl MOOWIILHOMN [ToaroroBka k mpakTuue- T1IK-6 JloMaiiHee 3aganue,
CBSIPU TPETHETO CKHM 3aHSITHSIM, CEMHHA- Koncnekr camonoaroros-
MOKOJIEHUS pam KU

[IpopaboTka TeKIHOHHOTO 3

Marepuaia

HUroro 9
& CucreMbl MOOWIILHOM [ToaroroBka k mpakTuue- T1K-6 KoHcnexT caMmonoaroros-
CBSI3U YETBEPTOTO CKHM 3aHSTHSIM, CEMHHA- ku, Onpoc Ha 3aHATHUSX,
[IOKOJIEHUS pam Otyet o 1aboparopHoO

T

[TpopaboTka JIEKITMOHHOTO 2 pabore

MaTepuana

OdopmiieHre 0T4E€TOB 1O 6

nabopaTopHbIM paboTam

OdopmiteHre 0TIETOB 1O 8

JabopaTOpHBIM paboTam

Htoro 24
Hroro 3a cemectp 72

IToaroroBka u ciaya sK3a- 36 OKk3aMeH

MeHa
Hroro 108

9.1. TeMbl JOMALIHUX 3aJAHUI
1. Meroaps! uppOBOH MOAYIISAIINNA B MHOTOKAHATBHBIX IIU(PPOBBIX CUCTEMAX CBSI3U

10. KypcoBas pa6oTta (IpoeKT)

He npenycmorpeno PYII

11. PeliTuHroBasi cucremMa AJISl OHEHKH yCIIEBACMOCTHU CTYACHTOB

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuMabHbIN
. MaxkcumanbHbII MaxkcumanbHbII
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI| cemecTpa
7 cemecTp
JloMarraee 3aganue 8 8 4 20
Koncnekt camonoaroron- 5 5 15
K1
Onpoc Ha 3aHATUSX 4 4 2 10
Otuet no nabopaTopHOii 10 10 25
pabore
Hroro makcumym 3a nepu- 27 27 16 70
on
DK3aMeH 30
10

CornacosaHa Ha noprtane Ne 17043



Hapacraromum utorom 27 54 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOUYKM TPEICTaBIeH B Tabmuue 11.2.
Tabmuma 11. 2 — ITepecuet 6aJIOB B OLIEHKH 32 KOHTPOJIbHbBIE TOYKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOUN cymMmbl OaiioB Ha Aaty KT 3
< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT 2

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTABIEH B TaOmuIe
11.3.

Ta6muma 11. 3 — Ilepecuer cyMMBI 6aJUTOB B TPAAUIIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YuyeOHO-MeTOAUYeCcKOe U MH(OPMAIITHOHHOE o0ecTiedeHHe TUCIUIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Iudposas moOmiIbHAs paguocss3s [Tekcr] : yaeOHoe mocodue st By30B / B. A. I'ankuH. - 2-
e u3M., nepepad. u gom. - M. : ['opsiuas nmuaus - Tenekom, 2012. - 592 c. (Hanuuue B 6ubmmoreke TYCYP
- 40 5K3.)
2. Hudposas o6paboTka curnaios : YueOHoe mocodbue ais By30B / A. b. Cepruenko. - 2-e u3. -
CIIb. : ITurep, 2007. - 750[2] c. (nanuuue B Oubamoreke TYCVYP - 70 5k3.)

12.2. lonostHUTEILHAS JTATEPATYpPa
1. Bonxo JL.LH., u np. Cucremsl mudgpoBoi pagnocss3u: Y4ebH. mocodue. - M.: Dko-TpeHns,
2005. — 392c¢ (nanuuue B 6ubmotexke TYCYP - 42 5k3.)

12.3 YueOHO-MeTOAHUECKHE MOCOOUS

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYECKHE TOCOOHS

1. MmuorokanajgpHbIE CHCTeMBbI ITUGPOBON paguocBs3u: Meroauueckoe mocodue K igadboparop-
HeIM pabotam / JlemumoB A. . - 2012. 24 c. [DOnektpoHHBId pecypc] - Pexum mgoctyna:
http://edu.tusur.ru/publications/1609, nara obpamenus: 14.03.2017.

2. MHorokaHainbpHble IIM(POBBIE CUCTEMBI Nepenaun: MeTtonuueckoe nocodre K MpakTHUYEeCKUM
3aHSATHSM TI0 CTIICIAATBHOCTSM JUTSI BCEX TEXHHMUYECKUX HANpPaBICHUH PaTOTEeXHHUYECKOTO (axynbrera /
HemunoB A, . - 2014, 25 c¢. [OnexkrtpoHHbli pecypc] - Pexum  npoctyna:
http://edu.tusur.ru/publications/4185, mara obpamenus: 14.03.2017.

3. MHorokaHajgbHble CHUCTEMbI LU(POBOM paguocBs3u: YdeOHO-MEeToauuecKkoe mocolOue 1o
camocrosTenbHON padote / Jlemumo A. S. - 2012. 45 c. [DnexktpoHHBINA pecypc] - Pexxum moctyma:
http://edu.tusur.ru/publications/1598, nata obpamenus: 14.03.2017.
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12.3.2 YuyeOHO-MeTOOMYeCKHe TOCOOMS 1JIsI JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBBS

VY4aebHo-MeToquYecKre MaTepraibl sl CAMOCTOSTEIBHON U ayTUTOPHOI paboThl 00yJaroIuXCs
U3 YMClIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAalnTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(pOpMALIUHL.

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

- B reyaTHou (opme.

JI1s1 IMI ¢ HApYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. Pecypcnl cetu UHTEpHET

12.4. ba3pl JaHHBIX, HH(POPMANMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI B Tpedyemoe
NporpaMMHoe odecrneyeHue

1. Oo6pa3zoBarensubiit moptan TYCVYP,(http://edu.tusur/ru, http://lib.tusur/ru),

2. Google, SAnnex

13. MartepuajibHO-TEXHHYECKOe o0ecredyeHue QU CHUIINHbI
13.1. O61mue TpedoOBaHNS K MATEPHATbHO-TEXHUYECKOMY 00ecre4eHUI0 TN CIUTITHHbI

13.1.1. MaTepuaibHO-TEXHMYECKOe 0O0ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJISI M IPOMEXKYTOUYHOM aTTecTallui UCIONIb3YeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
HaIJIAHbIE TOCOOMS B BUJIE MTPE3CHTALMI 110 JIEKIIMOHHBIM pa3/iesiaM TUCIUITIHHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOe oOecnedyeHue I NPAKTHYECKUX 3aHATHI

Jlns mpoBeeHnsl MPaKTUYECKUX (CEMUHAPCKUX) 3aHATHI UCTIOb3yeTcs yueOHas ayaAuTopus, pac-
noJiokeHHast o azapecy 634034, Tomckast o6nacts, . Tomck, Bepmmnuna ynuua, a. 47, 3 stax, aya. 318.
CoctaB obopynoBanus: YueOHass mebenb; Jlocka MarHuTHO-mapkepHas -lmT.; Kommyratop D-Link
Switch 24 port - 1mT.; 8 pabounx cranuuii Ha 6a3e npoueccopos AMD Athlon II X2; auaronans MoHH-
topoB 20" 2 pabounx craHumii Ha 6a3e mporeccopoB Core 2 Duo; Oneparmonnas cucrema: Microsoft
Windows 7. Ilporpammuoe obGecmneuenue: LibreOffice; Mozilla Firefox, Google Chrome; ClamAV;
WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab; Qt Framework; Altera Quartus Prime Lite Edition; PTC
Mathcad 14; Keysight SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic
Professional (EMPro). meeTcst moMenieHus 1j1st XpaHEHUsT U IPOQHIIAKTHYECKOTO 00CTY)KMBaHUS y4eO -
HOTO 000PYZIOBaHUS.

13.1.3. MaTepuajbHO-TeXHHYECKOe o0ecreyeHue 1Jis1 J1a00paTopHbIX padoT

Jiis mpoBeieHUs IPAKTHYECKUX JIAOOPATOPHBIX paboT MCIIONB3yeTCsl yueOHast ayIuTOPHs, pacIio-
noxeHHas 1o aapecy 634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuua, 1. 47, 3 stax, ayn. 309.
CocraB o6opynoBanus: 10 pabounx cranmmii Ha 6aze mpoueccopoB Intel Core 15; quaroHasib MOHUTOPOB
23"-24". Omnepauuonnas cucrtema: Microsoft Windows 7. Ilporpammuoe obGecneuenue: LibreOffice;
Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab; Qt
Framework; Velleman PcLab2000LT; Altera Quartus Prime Lite Edition; PTC Mathcad 14; Keysight
SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic Professional (EMPro

13.1.4. MaTrepuaJibHO-TeXHUYECKOe o0ecrevyeHne 1JIsl CAaMOCTOSITeIbHOM PadoThI
JList ipoBeICHUS IPAKTUYECKUX TaOOPATOPHBIX PaOOT UCIONB3YeTCs yueOHasl ayTuTOPHsl, PAcIo-
noxkeHHas 1o aapecy 634034, Tomckas o6macte, . Tomck, Bepmununa ynuna, a. 47, 3 stax, ayn. 313.
CocraB obopymoBanwmsi: 5 pabounx cTaHimii Ha 6asze mpoueccopoB Core 2 Duo; auaroHaiab MOHUTOPOB
19" Omnepammonnas cucrema: Microsoft Windows XP Ilporpammuoe oGecrieuenue: Microsoft Office;
Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab; Mathcad
13; Mathworks Matlab 7.3
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13.2. MatepuabHO-TeXHH4YeCKOe o0ecriedyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMU
BO3MO’KHOCTSIMH 310POBbS

OcBoenue auctuminHbl dunamu ¢ OB3 ocyiiecTBiseTcss ¢ UCIOIb30BaHUEM CPEACTB 00ydeHHUs
00I11ero ¥ CHenuaIbHOrO Ha3HAUCHMSL.

[Tpu 0OyueHHH CTYJCHTOB ¢ HAPYIWIEHUSIMH CJIyXa MPeIyCMOTPEHO UCIOIb30BAHUE 3BYKOYCHIIHU-
BAalOIIEH anmapaTypbl, MYIbTUMEAMWHBIX CPEICTB M JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/Tiepesauut
yueOHOI MHpOpPMAaIUK B JOCTYMHBIX (hopMax JUIst CTYJEHTOB C HAPYIICHUSMH CIIyXa, MOOMIIBHOW CHUCTE-
MBI 00y4YEeHMs 1151 CTYJEHTOB C MHBAJIMHOCTBIO, IOPTATUBHON MHAYKIIMOHHONW CUCTEMBI. YueOHas ayJiu-
TOpHsI, B KOTOPOH OOY4YalOTCsl CTYJCHTHI C HApYIICHUEM Cliyxa, 000py/lI0BaHAa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 00y4yeHnH CTYJCHTOB ¢ HAPYWIEHUSIMH 3PEeHUsIMH TIPEAYCMOTPEHO UCIIOIb30BAHUE B JICKIU-
OHHBIX U y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpPA YAAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIYU Cllaiifia Ha SKpaHe) IIPU TOMOLIY BUIECOYBEIMUUTENEH AJIs1 yAAJIEHHOTO IPOCMOTpA.

ITpn o0y4eHHHU CTYIEHTOB ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTEeJILHOIO ANNAPATA HCIOJb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHHUUYECKUE CPEACTBA MpUeMa/Tiepenaunt
y4eOHOHI MH(pOpMalUu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLICHUSMH ONOPHO-ABHIaTEIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 00yYeHHS ISl JIIOJeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOoBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
q)OHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3aAaHWA, UCIIOJIB3YCMbBIC JIs1 OLICHKU C(l)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEICHUU TEKYIIEH,
MIPOMEKYTOYHON aTTeCTaIlMU 1O JUCIHUILTUHE MPUBEACH B MPUIOKEHUH K paboueil mporpamme.

14.2 Tpe6oBanusi K GOHIY OIEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBSA
I[J'ISI CTy,Z[eHTOB C UHBAJIMIHOCTBIO HpeIIYCMOTpeHI)I JOITIOJIHUTCJIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX yKa3aH B TaOJIHIIE.

Taﬁ.lmua 14 — I[OHO.TIHI/ITCJILHLIQ CpeacTBa ONCHUBaAHUSA TJIA CTYICHTOB ¢ THBAJIUIHOCTBIO

BI/I)II)I JOIIOJTHUTCIIBHBIX OLICHOYHBIX
Cpe/CTB

q)OpMBI KOHTPOJIA U OUCHKH

Kareropuu cryneHros
pe3ynbTaToB 00y4eHus

TecTsl, MUCEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
ciyxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C HapylieHUs MU
3peHHS

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu Pemenue qucTaHIMOHHBIX TECTOB,

OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMeHHbIe | [IpenMyliecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOIaMU
anmnapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmymiecTBEHHO TIPOBEpPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOJIaMHU, UCXO/I U3 COCTOSIHUSA
MOKa3aHUsIM KOHTPOJIbHBIE PA0O0THI, YCTHBIC OTBETHI | 00y4Yaromerocs Ha MOMEHT MPOBEPKHU

14.3 MeTroauveckne peKOMeHIAMHU 110 OLEHOYHBIM CPeICTBaM JJisl JINI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 310POBbSI
s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHas Gopma IpeoCcTaBIeHUs 3aIaHui OI[CHOY -

HBIX CPEACTB, @ UMCHHO!

- B Ie4aTHOU (hopme;

- B TI€YaTHOM (hopMe C yBEITHMUYCHHBIM MIPUPTOM;
- B (hOpMe IJTEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHUS aCCHCTCHTOM 3a/IaHUs BCIYX;
- NPEI0CTABICHUE 33aHusl C UCIIOJIb30BAaHUEM CYPIOTICPEBO/IA.
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CryneHTaM C WHBAJIMIHOCTHIO YBEJIIMYMBACTCS BPEMs Ha IMOJIrOTOBKY OTBETOB Ha KOHTPOJbHbBIE
BOMPOCHL. J[JIsl TAKMX CTYAEHTOB IpeIycCMaTpUBaeTCsl JOCTYyIHas (popMa MpeaoCcTaBICHUs] OTBETOB Ha 3a-
JaHWS, @ IMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iponienypa oneHWBaHUS PE3yJAbTATOB OOYUEHHS MHBAIHMIOB IO JUCIHUILIMHE MPEIycCMaTpHBaeT
npejocTaBienne uHGopMmaru B GopMax, aTalTUPOBAHHBIX K OTPAaHHMUYCHHUSIM UX 3I0POBbS ¥ BOCTIPUSATHSI
nHbOopMaIuu:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

[Tpu HEOOXOAMMOCTH /ISl O0YJAFONIUXCS ¢ MHBAIMAHOCTBIO MPOIEIypa OIEHUBAHKS PE3YJIbTaTOB
00y4EHHUST MOXKET MPOBOIUTHCS B HECKOJIBKO JTAIOB.
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YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon

DopMyaHpOBKa KOMIIETEHLIUU

Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

I1IK-6

TOTOBHOCTBIO BBINIOJIHATH pacyeT U MPOEKTUPO-
BaHUE JETAJICH, y3JI0B U YyCTPOUCTB paJiuOTEX-
HUYECKHUX CUCTEM B COOTBETCTBUU C TEXHHYE-
CKHM 33JJaHUEM C HCII0JIb30BAaHUEM CPE/ICTB aB-
TOMaTU3alUH IPOEKTUPOBAHUS

JlomkeH 3HaTh MPUHIUIIBI TOCTPOCHUS
COBPEMEHHBIX CUCTEM LU(PPOBOHU CBSI3H; -
METO/Ibl PacyeTa TUIIOBBIX aHAJIOTOBBIX U
U(PPOBBIX YCTPOUCTB MHOTOKaHAJIBHBIX
nu(dpoBBIX cUCTEM Tepeaadn nHpopma-
II1H; COBPEMEHHBIE U IEPCIEKTUBHbIC
HaIpPaBICHUS Pa3BUTHS TEJIEKOMMYHHKa-
IIUOHHBIX CETEH U CHCTEM; PUHIIMUITBI CUH-
XPOHHU3AIMU B COBPEMEHHBIX CHCTEMaX
U(POBOH CBSI3U; OCHOBHBIE IPHYUHBI BO3-
HUKHOBEHUS OLIMOOK IpH nepeaade uud-
poBOI MHGOPMAITUH T10 JIMHEHHBIM TPaK-
TaM COBPEMEHHOE COCTOSHUE LU(PPOBBIX
YCTPOUCTB 00OpabOTKH CUTHAJIOB U TIEp-
CIIEKTUBHBIC HANIPABICHUS €€ Pa3BUTHUS;
TpeOOBaHUS CTaHJAPTH3AINN, METPOJIOTH-
YyecKoro odecnedeHus npu pazpadoTke u
HKCIUTyaTalliu YCTPOIMCTB U CHCTEM 3JIEK-
TPOCBSI3U. ;

JomkeH ymeTs (OpMyIHpOBATH OCHOBHBIE
TEXHUYECKHE TPeOOBaHUS K IIUPPOBBIM CH-
cTeMaMm; MPOBOINTh MaTeMaTHYECKUI aHa-
7u3 (U3UYECKUX MPOIIECCOB B aHAJIOTOBBIX
U I(PPOBBIX yCTPOHCTBAX (POPMUPOBAHHMS,
npeoOpa3oBaHus U 00OpaOOTKU CUTHAJIOB,
OLICHUBATH PEAJIbHBIC U MPE/IEIbHbIE BO3-
MO>KHOCTH MPOITYCKHOM CIIOCOOHOCTH U
MIOMEXOYCTOWYMBOCTH TEJIEKOMMYyHHUKAIH-
OHHBIX CUCTEM. OLIEHUBATh OCHOBHbIE
po0JIeMBbl, CBI3aHHBIE C IKCIUTyaTalluen 1
BHEJpEeHUEM IIU(PPOBBIX CUCTEM IEepeIadn
B COBPEMEHHBIE TEIIEKOMMYHHKAIIHOHHbIE
CETH OOBSACHATH HA3HAUYCHUE U MPUHIUIIBI
paboThl OCHOBHBIX Y3JI0B IU(PPOBBIX CH-
CTeM Iepeiayy ;

JlomkeH BiaieTh HaBbIKaMU KCTIEPUMEH-
TaJbHOTO UCCIIEIOBAHUS PAOOThI
yCTpoUCcTB IM(POBOIi cBA3M B paMKax (pu-
3MYECKOr0 U MaTeMaTH4eCKOro MOJIEIHPO-
BaHMs; HABBIKAMU OLICHKU BIIMSHUS pa3-
JUYHBIX (DaKTOPOB Ha OCHOBHbBIE MTApPAMET-
PBI KaHAJIOB U TPAKTOB IIU(PPOBBIX CUCTEM
nepesayn; HaBbIKaMHu KOMITbIOTEPHOTO
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IIPOEKTUPOBAHUS U pacyeTa aHaJIOTOBBIX,
UPPOBBIX U MUKPOTIPOIIECCOPHBIX TEJIe-
KOMMYHUKAI[HOHHBIX YCTPOUCTB. ;

OO01e XxapakTepUCTUKU MOKa3aTeled U KpUTEpPHEB

IpUBE/IeHBI B Tabuuie 2.
Tabmuia 2 — O0mmue XapakTepUCTHKH MOKa3aTele U KpUTEpUEeB OLIEHUBAHUS KOMIIETEHIIMI MO Tarnam

OLICHUBaHHUS KOMIIETCHIIMI Ha BCEX ATamax

Iloka3arenu u
KpUTEPUHN

3HaTh

YMmeTb

Biaaners

OTnMuHO (BBICOKHI
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHYECKUMU 3HAHU-
SMU B TIpeieNax u3ydae-
MO 06J1aCTH ¢ TOHUMAaHU-
€M IpaHuI] IPUMEHUMOCTH

Ob6nagaer Auana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX /Ui Pa3BUTHUSA
TBOPYECKUX pEIIeHUH, a0-
CTparupoBaHus MpoodsieM

Kontponupyet pabdoty,
ITPOBOJIUT OIIEHKY, COBEP-
IIEHCTBYET JEHCTBUS pa-
0O0TEI

Xoporio (6a30BbIi

3HaeT (paKThl, IPUHIIUIIGI,

O06magaeT qUana3’oHoOM

EepeT OTBCTCTBCHHOCTD 3a

3aaa4

YPOBEHB) MPOIIECCHI, OOIUE TIOHSA- | TPAKTHYSCKUX YMEHUH, 3aBEpIICHHE 33124 B UC-
THS B IIPEJIeNiaX u3ydae- | TpeOYeMBbIX JIJIsl pEIICHHsI | CJICIOBAHUH, ITPHCIIOCca0-
MO 001acTu OTIpe/ICTICHHBIX MPOOJIeM B | JIMBAET CBOC ITOBEICHUE K

00J1aCTH HCCIIETOBAHUS 00CTOSITEILCTBAM B pellie-
HUU NpobIeM

VYnosnerBopurens- | Ob6mamaer 6a3oBeiMu 00- | O0MagaeT OCHOBHBIMHU PabotaeT npu npsiMmom Ha-

HO (TTIOPOTOBBI IIIAMH 3HAHUSIMHI YMEHUSIMH, TPEOYEMbIMH | OJIFOJICHAH

YPOBEHD ) JUTSL BBITIOJTHEHUSI IIPOCTBIX

Tabmuna 3 — Drarnbl

2 Pean3zanus KoMIeTeHI i

2.1 Komnerennus IK-6

ITK-6: TOTOBHOCTBIO BBITIOJIHATH pacyeT W MPOCKTUPOBAHHUE JIE€TANICH, y3JI0B U YCTPOUCTB Pavo-
TEXHUYECKHUX CHCTEM B COOTBETCTBUU C TEXHUYCCKUM 3aJJaHHEM C UCITOJIb30BAHUEM CPEJICTB aBTOMATH3a-
[IAW TTPOCKTUPOBAHMS.

st opMupoBaHHST KOMIIETEHIIMH HEOOXOMMO OCYIIECTBUTH PsIJT ATAMOB. DTarbl (HOPMUPOBAHUS
KOMIIETCHITUH, MPUMEHSIEMbIC JJISI STOTO BHJBI 3aHATUH W MCIOJB3YEMbIC CPEACTBA OIEHUBAHMS TPE/I-
CTaBJIEHBI B TAOIHIIE 3.
OPMHPOBAHUS KOMIETSHIIMH M MCIIOJIb3YEMbIC CPEICTBA OLICHUBAHUS

Cocrasn

3HaTh

YMmeTb

Bnanets

ConepxaHue d1a-
II0B

NPUHIUIBI IOCTPOEHUS
COBPEMEHHBIX CUCTEM
G pOBOIL CBSI3U; METOBI
pacueTa TUIIOBbIX aHaJIo-
TOBBIX U IIU(PPOBBIX
YCTPOMCTB MHOTOKAaHAJIb-
HBIX [IU(PPOBBIX CUCTEM
nepenaun MHPOpMAaIIH; -
COBPEMEHHBIE U MEPCIEK-
TUBHBIE HAIIPABJICHUS pas3-
BUTHUS TEJIEKOMMYHHKAIU-
OHHBIX CETEH U CUCTEM; -
NPUHIUIIBI CHHXPOHH3a-
IIUU B COBPEMEHHBIX CH-
cTemMax ¢ poBoil cBs3M; -
OCHOBHBIE IPUYHMHBI BO3-
HUKHOBEHUS OLTHOOK MpH
nepenave uQpoBoit MH-

dbopMyaHpoBaTh OCHOB-
HbIE TEXHUYECKHUE TPeOo-
BaHUs K HU(MPOBHIM CHCTE-
MaM; IPOBOJIUTh MaTeMa-
TUYECKUN aHANMU3 Qu3nyde-
CKHX IPOIIECCOB B aHAJIO-
TOBBIX U IIU(PPOBBIX
ycTpoiicTBax (opMHpOBa-
HUsl, TpeoOpa3oBaHus U
00pabOTKU CUTHAJIOB, OIIe-
HUBaTh peajbHbIE U Mpe-
JIeJIbHbIE BO3MO)KHOCTHU
MIPOIYCKHOM CITIOCOOHOCTH
U [TIOMEXOYCTOWYUBOCTH
TEJIEeKOMMYHUKAIIMOHHBIX
CUCTEM; OLIECHUBAaTh OCHOB-
HBIE TPOOJIEMBI, CBA3aH-
HBIE C IKCIUTyaTalueun u

HaBBIKaMHU dKCIIEpUMEH-
TaJBHOTO MCCIIEIOBAHUS
paboThI YyCTPOMCTB U (-
POBOIf CcBsI3M B paMKax (pu-
3UYeCKOTro U MaTeMaTuye-
CKOT'O MOJICJIMPOBAHMSI; Ha-
BBIKAMH OIIEHKH BIIMSTHUS
pa3nuYHBIX (PAKTOPOB HA
OCHOBHBIE TTapaMeTPHI Ka-
HAJIOB M TPAKTOB IU(DPO-
BBIX CHCTEM IepeIaun; Ha-
BBIKAMH KOMIIBIOTEPHOTO
NPOEKTUPOBAHUS U pacye-
Ta aHaJIOTOBBIX, HU(PO-
BBIX ¥ MHKPOIIPOIIECCOP-
HBIX TEJIEKOMMYHHKAIU-
OHHBIX YCTPOWCTB.
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(dhopmanuu 1o JTMHEHHBIM
TpaKTaM COBPEMEHHOE CO-
CTOSTHHE TIH(PPOBBIX
YCTPOUCTB 00paboTKU
CUTHAJIOB M TIEPCIIEKTHB-
HBIE HaIIPaBJICHU €€ pas-
BUTHSI, TPeOOBaHUS CTaH-
AapTru3anv, METPOJIOTU-
YEeCKOro 00ecTieueHHs Ipr
pa3paboTKe u dKCIUTyaTa-
IIUH YCTPOUCTB M CUCTEM
AIIEKTPOCBS3H.

BHEJIPCHUEM U(PPOBBIX
CHCTEM Iepeiaun B COBpe-
MEHHBIC TeJICKOMMYHHUKA-
OUOHHBIC CCTHU, O0O0BSICHUTD
Ha3HAYCHHUE ¥ PUHIUIIBI
paboThl OCHOBHBIX Y3JI0B
1 (POBBIX CUCTEM TEepe-
JavH.

Bunwl 3austuin

* IlpakTnueckue 3aHs-
THS;

» JlabGopaTtopHsie pabo-
THI,

e Jlexnum;

* CamocrosTenbHas pa-
ooTa;

* [IpaxkTuueckue 3aHs-
THS;

» JlabGopaTtopHbie pabo-
THI,

o Jlexnnu;

» (CamocTosiTenbHas pa-
oora;

» JlaGopaTtopHsbie pabo-
TBI;

* CamocrosTenbHas pa-
6oTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* Oruer 1o 1aboparop-
HO¥ paborTe;

* JlomaliiHee 3aJjaHueE;

* Ompoc Ha 3aHATHSIX;

* Koncnekr camornoaro-
TOBKH,

* OrTyer o mpakTuye-
CKOMY 3aHSTHIO;

* DK3aMeH;

* OrtueTt no nadboparop-
HO¥ paboTe;

» JlomarHee 3ajlaHue;

* Omnpoc Ha 3aHATHSIX;

* Koncnekr camomnoro-
TOBKH,

* Otuer no mpaxKTHye-
CKOMY 3aHSTHIO;

* DK3aMeH;

* Oruer no aboparop-
HOM1 pabore;

* JlomalHee 3aaHue;
* Otyer 1o mpaKkTH4e-
CKOMY 3aHSTHIO;

e DK3aMeH;

DopMynUpoBKa MOKa3aTeNell U KPUTEPUEB OLEHUBAHUS JaHHONW KOMIIETEHLWU MpUBEACHA B Ta-

omute 4.
Tabmuna 4 — [Tokazareau M KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax

CocTasn 3HaTh VYMeTh Bnanets
OtuyHO * OOGnanaet akTuye- * O6nanaer nuanazonoM | * Kontponupyer padory,

(BBICOKHI YPOBEHB)

CKHMH U TEOPETUYECKHU-
MU 3HAHUSMU B IIpeeax
M3y4aeMoil 00JacTH ¢ mo-
HUMaHHEM TPAHULL IPU-
MEHHUMOCTH,;

MIPaKTUYECKUX YMEHUH,
TpeOyeMBIX IS pa3BUTHS
TBOPYECKHUX PELLIECHUN.;

IIPOBOZUT OLIEHKY, COBEP-
LICHCTBYET ACUCTBUSA pa-
OOTEI;

Xoporo (6a30BbIi

* 3HaeT (PpaKThl, NPUHIH-

e (OO0Onamaer QUara3oHOM

* beper OTBETCTBEH-

CThIX 3aJa4,

YPOBEHB) MBI, POIIECCHI, OOIIHE MPAKTUYECKUX YMEHUH, HOCTb 3a 3aBE€pILICHUE 3a-
MOHSTHS B Mpeeiax u3y- | TpeOyeMBbIX JJisl PEeIICHUs | Jad B HCCIEIOBAaHUH,
yaeMo# 00JacTH OTIpe/ICTICHHBIX TPOOJIEM | TMPHUCIIOCAOIMBACT CBOE

B 00J1aCTH UCCIICJIOBAHNUS; | TOBEIEHUE K 00CTOSATENb-
CTBaM B pELICHUU
npobieMm;

VYnosnerBoputensH | * Ob6namaer 6a30BbIMU * Ob6nanaer ocHOBHbIMH | * PaboraeT npu npsMom

0 (OpPOroBbIi 00ITMMU 3HAHUSIMU; YMEHUSIMH, TPeOyeMbIMH | HAOIIOACHUU;

YPOBEHb) TSl BBITIOJTHE-HUS TIPO-
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3 TunoBble KOHTPOJIbHBIE 32/ IaHUS
Jlnst peanu3anuy BBIMIENIEPEUNCICHHBIX 3a/1a4 OOYYEHHsI MCTIONB3YIOTCS THUIIOBBIC KOHTPOJIBHBIC
3a/laHus WM WHBIE MaTepUaIIbl, HEOOXOAUMBIE JJIsl OIICHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIN) OIBITA JIe-
SATEILHOCTH, XapaKTEePU3YIONINX ATamnbl (POPMHUPOBAHUS KOMIIETCHIIMA B TPOIECCE OCBOEHUs oOpa3oBa-
TEJIbHOMN MPOrpaMMBbl, B CIEAYIOIIEM COCTABE.

3.1 Bonpochl Ha caMONIOATOTOBKY

— KBsanparypHoe npesacraBieHne y3K0N0JI0CHOTO CUTHAIA.

— MHoromno3unKoHHas KBapaTypHas aMIuiutyaHas moaysinua QAM-M.

— OFDM wmonymsitust, TUKITHYecKui mpeduxc

— Kraccudukaius MeTo0B yIjOTHEHUS! KaHAJIOB.

— IlupokonosocHbIE CUTHAIBI, 0a3a CUTHaJA, KOA()PHUITMEHT pacIuPEHHUs CIIEKTpa

— IlceBnocnyyaifHble MOCIEAOBATEIBHOCTH, anroput™ (opmuposanus nauHeiHbx [1CII, cTpyk-
TypHas cxema reHeparopa auneitHoin I1CI1

— Jlunetinbie 1ICII MakcuManbHOM JJIMHBI, CTPYKTYpHas cxema reHepatopa M-mocienoBarelb-
HOCTH.

— Cranpgapr IS-95. Opranmzanus kanana tpaduka bC, cTpykrypa kaHanza

— LTE — meTon opraHu3anuu KaHaJ0B MHOKECTBEHHOTO JTOCTYTIA.

— LTE — Hucxonsuuit kananu, pu3nueckue KaHajbl, pECypCHas CETKa, peCypCHbIEC OJIOKH.

— LTE — Hucxonsmuii kanan , popmuposanne OFDM cumMBoIa, OCHOBHBIE MTPOIETYPHI.

— LTE — crpykrypa kaapa tuna 2 (TDD), cnotsl, cyddpeiimsl.

3.2 Tembl JOMANIHHUX 3aJaHUNI
— IllupoxononocHble KaHaIIbI CBsI3U. YacTOTHOE OpTOroHaJIbHOE YIIoTHEHHE KaHaioB OFDMA.

3.3 Tembl OIPOCOB HA 3AHATHAX
— JlymnekcHblit pexuM paboThl KaHAIOB CBsI3U. [IpMHIMI MOBTOPHOTO MCHOIB30BAHMS YacTOT.

ITousTHHE O MHOTOYJIEMEHTHOM KJI1acTepe

3.4 Jx3aMeHallHOHHbIE BONIPOCHI

— KBagparypHoe npencraBieHne y3KOIOJIOCHOTO CUTHAIIA, KBaApaTypHask MOMYJISLIAS.

— MHoromno3unroHHas KBaJpaTypHasi aMIuutyaHas moaysinus QAM-M.

— YacToTHas MaHUIYJSALMS C MUHUMaIbHBIM ciBUroM MSK.

— Monymnsauus n/4DQPSK.

— OpTroronanbHas MOJIYJISLIMS.

— OpToronanbHOE YaCTOTHOE MYJIbTUIIEKCHpOBaHUE JaHHbIX OFDM.

— OFDM wmomynsiiust - HUKINYeCKHUi npeduke

— Meronb! opranuzanys KaHaJI0B MHOXKECTBEHHOI'O JOCTYIIA.

— YacToTHOE HE OPTOTrOHAJIBHOE YIIOTHEHUE KaHAJIOB, 3alIUTHBIM HHTEPBAJL.

— Bpemennoe ymioTHeHHe KaHATIOB, 3aIIUTHBIA HHTEpBa/

— UYacToTHOE opTOoroHanbHOE yruioTHeHUE kaHanoB OFDMA

— KomoBoe yrioTHeHHE KaHaIO0B, 0000IIEeHHAs CTPYKTYpA.

— IlupoxonosnocHsie kaHanb! cBsi3u. LllupokononaocHble cUrHamibl, 6a3a curHanga, KodhGUIUEHT
pacUIMpeHys CIIEKTpa.

— IlceBnocmyuaiinple Mocien0BaTeNbHOCTH, aNropuT™ GopmupoBanus auHenHbix [1CII, cTpyk-
TypHas cxema reneparopa auneinon 1CII.

— Henuneiinbie [ICII, ctpykTypHas cxema reneparopa HenuHelHoi [ICII ¢ BHemHel u BHyTpeH-
HEeW JTOTUIECKON (PYHKITHEH.

— JIuneiinsie I1CII makcuManbHOM ANMUHBI, CTPYKTYypHasl cxema reHeparopa M-mocrienoBareis-
HOCTH.

— IIpuHIMI TOBTOPHOIO MCIIOJIB30BAHUSA YacTOT B COTOBBIX CHUCTEMaxX CBs3H. JlyIJIEKCHBIN pe-
UM PaOOTHI.

— Cucrema tpankoBoii cBs3u TETRA. Bpemennast ctpykrypa rpymnmnoBoro notoka. O6o06meHHas
CTPYKTypa KaHaJa.
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— Cucrtema MOOMIIBHOM CBSI3U € KOJOBBIM paszeneHueM kananoB. Cranaapt [S-95 OGmas xapax-
TEPUCTHUKA CUCTEMBI, TEXHUUECKUE TTapaMETPBHI.

— Cranpgapr IS-95. bazoas cranmus. Aucam6iu kogupyronux [ICI n ux HazHavyeHwHe.

— Crangapr I[S-95. CocraB, Ha3Ha4YeHHE ¥ OPraHU3aINs KOJOBBIX KaHAIOB 0230BOM CTAHIINU.

— LTE — Meron opraHu3alluy KaHaJIOB MHOXECTBEHHOI'O JIOCTyIa, CTPYKTypa Kajapa Tuma 2
(TDD), cnotbl, cyohpeitmMsI.

— LTE — Hucxomsmmii xanan (Downlink), ¢busnueckne kaHaibl, pecypcHasl C€TKa, peCypCHBIC
OJIOKH.

— LTE — Hucxonsamuii kanan , popmupoBanne OFDMA cumBoi1a, OCHOBHBIE IPOLIEAYPHI.

3.5 Bonpocsl 1Sl NOATOTOBKH K MPAKTHYECKUM 3aHATHSM, CEMUHAPaAM
— MHorono3unoHHasi KBajpaTypHasi aMIUIATyaHass MOAyisauus . OpTOroHalbHOE YacTOTHOE
MYJIbTUILIEKCUpOBaHue TaHHbiXx OFDM

3.6 Tembl 1a60paTOPHBIX PadoT
— HccnenoBanue pacnpoCTpaHEHUsl CUTHAIOB B JIMHUSIX CBSI3U
— MHccnenoBanue cucteMsl ¢Bs3u ¢ AUM-curganamu
— HccnenoBanue kaHana cBsizu s nepenayn MKM-curnana
— HccnenoBanue CUCTEMBI paUOIOCTYIIa BTOPOTO MOKOJICHUS
— MHccnenoBanue CUCTEMBI PaIuOIOCTYIIa YETBEPTOrO MOKOJICHUS
— CunxpoHnuzanus B B HUcxoad1iem kanaie LTE

4 Meronnuyeckue MaTepuaJibl
Jns obecnieueHust mpouecca 0Oy4eHHsS M pelIeHus 3ajad 00y4eHHUs! UCTOIB3YIOTCS CIEAYIOIINe
MaTepuabl:
— METOJUYECKHE MaTepuabl, ONPENEISIONIME MPOLEAYpbl OLIEHUBAHUS 3HAaHUM, YMEHUI, HaBbI-
KOB U (WMJTH) OTIBITA JIEATEIFHOCTH, XapaKTePU3YIONIUX dTaIbl (POp-MUPOBaHUS KOMIETEHITUH, COTJIACHO TI.
12 paGoueii mporpamMmsl.

4.1. OcHOBHas JIUTEpaTypa
1. Iudposas mobwmibHAs paguocss3s [Tekcr] : yaeOHoe mocobue st By30B / B. A. [NankuH. - 2-
e u3M., nepepad. u gom. - M. : ['opsiuas nmunus - Tenekom, 2012. - 592 c. (Hanuuue B 6ubnuoreke TYCYP
- 40 5K3.)
2. Hudposas obpaboTka curHaios : YueOHoe mocodbue ais By30B / A. b. Cepruenko. - 2-e u3g. -
CIIb. : ITurep, 2007. - 750[2] c. (nanuuue B bubnaroreke TYCVYP - 70 5k3.)

4.2. JlonosHuTEIbHAS JIUTEpPaTypa
1. BonkoB JL.H., u ap. Cuctemsl nudpoBoii paauocBs3u: YueOH. mocobue. - M.: Dko-Tpenns,
2005. — 392c¢ (nanuuue B 6ubmmorexe TYCVYP - 42 5k3.)

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAUuYeCKHe NM0CoO0us

1. MHorokaHaapHbIe CUCTEMbI HU(PPOBON pagrocBs3u: MeToaudyeckoe mocodue K radboparop-
HbeIM pab6otam / JemmmoB A. . - 2012. 24 c. [DnektpoHHBI pecypc] - Pexum npocryna:
http://edu.tusur.ru/publications/1609, cBoOOTHBII.

2. MHorokaHanbHble [UPPOBbIE CUCTEMBI Mepenaun: Mertoandeckoe mocodue K MpakKTUYECKUM
3aHATUSAM TI0 CHEIMAIBHOCTAM JJIsl BCEX TEXHHMUYECKUX HAIMPABICHUN PaJMOTEXHUYECKOro (hakynabpreTa /
HemugoB A. . - 2014, 25 c¢. [DOnexkrponneii  pecypc] - Pexum  gocrtyna:
http://edu.tusur.ru/publications/4185, cBoOOIHBII.

3. MHorokaHaibHble cUCTEeMBbl HU(POBON paguOCBs3U: YUeOHO-METOIUYECKOe MOocoOHue Mo
camocTosTenbHON pabote / Jlemumo A. f. - 2012. 45 c. [DnexTpoHHBIN pecypc] - Pexum nocryna:
http://edu.tusur.ru/publications/1598, cBoOOAHBI.

4.4. Pecypcol cetu UnTEpHeT

4.4. ba3bl JaHHBIX, THPOPMAIIMOHHO CIIPABOYHbIE H MOUCKOBbIE CHCTEMbI
1. O6pa3zoBarensubiii moptan TYCVYP,(http://edu.tusur/ru, http://lib.tusur/ru),
2. Google, SIanex
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