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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:
3aB.Kagenpoit kag. TOP A. 5. lemunos
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
3aBenyromnuii BeITycKaroIen kag.

P31 A. C. 3anopun
OKCIEPTHI:

noueHt kadp.TOP C. U. boromosnoB
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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-
1€ TUCIUIUIMHBL: YCTpoicTBa reHeprupoBaHus U (OPMUPOBAHUSI CUTHAJIOB, YCTpoiicTBa mpuema u o0-
pabOTKU CUTHAJIOB.
[TocnenyromumMu AUCUUIUIMHAMU SBISIOTCS: PaguoTeXHUYecKrne CUCTEMBI.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUS JUCHHUIIMHBI

[Ipornecc n3ydeHus QUCIUIUTMHBI HATIPaBJieH Ha (GOPMHUPOBAHUE CIEIYIOIINX KOMIETCHITHI:

— IIK-6 roTOBHOCTBIO BBIMOJNHATH pacueT U MPOEKTUPOBAHUE NETAJEeH, y3JI0B U yCTPOHCTB pa-
JUOTEXHUUYECKUX CHUCTEM B COOTBETCTBUH C TEXHUYECKUM 33/IaHUEM C HCIIOJIB30BAaHUEM CPEICTB aBTOMa-
TH3aIHHU TPOSKTUPOBAHNS;

B pesynpTare u3ydeHus IUCIMILIMHBI CTYACHT JOJDKEH:

—  3HATh IIPUHIMIIB IIOCTPOCHUSI COBPEMEHHBIX CUCTEM IU(POBOH CBSI3M; METOBI pacdyera TH-
MOBBIX AHAJIOTOBBIX U IU(POBBIX YCTPONCTB MHOTOKAHAJIBHBIX IU(POBBIX CUCTEM Iepenayn uHpopma-
IIH; COBPEMEHHBIC 1 TIEPCIIEKTHBHBIC HAIIPABJICHUS Pa3BUTHS TEJICKOMMYHUKAMOHHBIX CETEH U CUCTEM;
NPUHIUIB CAHXPOHHU3AIUK B COBPEMEHHBIX CUCTeMax IM(POBOI CBSI3M; OCHOBHBIE IPHUUYUHBI BOZHUKHO-
BEHMS OIIMOOK MpH mepenade HudpoBoil HHPOPMAIMH 110 JIMHEHHBIM TPAKTaM COBPEMEHHOE COCTOSIHUE
U(PPOBBIX YCTPOUCTB 0OPaOOTKM CUTHAJIOB U MEPCIEKTUBHBIC HANpaBJICHUS €€ pa3BUTHSA; TpeOOBaHUS
CTaHAAPTU3AIMH, METPOJIOTMIECKOr0 00ECTICUeHUs ITPH pa3padOTKe U SKCILTyaTaIllMH YCTPOWCTB U CHCTEM
AIIEKTPOCBS3H.

— ymeThb (OpMYIMpPOBATh OCHOBHBIC TEXHUUECKUE TPeOOBaHMS K IU(POBBIM CHCTEMaM; IPOBO-
JUTh MaTeMaTHYECKUH aHaIN3 (U3MYECKUX MPOILECCOB B aHAJIOTOBBIX M HU(POBBIX ycTpoiicTBax (op-
MUPOBaHUs, TPe0oOpa3oBaHus U 00PaOOTKU CUTHAJIOB, OIICHUBATh PealibHbIC U MPEIeIbHBIE BO3ZMOXHOCTH
HPOITYCKHOM CITOCOOHOCTH M IIOMEXOYCTOMYMBOCTH TEICKOMMYHUKAIIMOHHBIX CHCTEM. OLIEHHBATh OCHOB-
HbIE TIPOOJIEMBI, CBSI3aHHbIE C IKCILTyaTallMeil U BHEIPEHHEM HU(POBBIX CHCTEM IEpelauyll B COBPEMEH -
HBIC TEJICKOMMYHUKAIMOHHBIE CETH OOBSICHATh HA3HAUYCHHWE W MPUHIMITBI paOOTHl OCHOBHBIX Y3JIOB IH(]-
POBBIX CHCTEM Iepeaunt

—  BJIajIeTh HABBIKAMHU SKCIIEPUMEHTAIBHOTO HUCCIIEIOBaHHUS pabOThl YCTPOUCTB U (POBOIA CBS-
34 B paMKax (PU3UYECKOr0 U MAaTEeMaTHUYECKOrO MOJACIMPOBAHUS; HABBIKAMH OILCHKH BIMSHUS PA3TUIHBIX
(GakTOpoB Ha OCHOBHBIC MapaMeTpbl KAaHAJIOB M TPAKTOB HHU(POBBIX CHCTEM Iepenayd; HaBBIKAMH
KOMIIBIOTEPHOTO NMPOEKTUPOBAHUS M pacueTa aHAJIOTOBBIX, IIU(PPOBBIX U MHUKPOIPOLECCOPHBIX TEIEKOM-
MYHHUKAIMOHHBIX YCTPOWUCTB.
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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) 84 84
Jlexumm 36 36
[IpakTHueckue 3aHATUS 12 12
JlaGopaTtopHbIe pabOThI 36 36
CamocrosiTenpHas paboTa (Bcero) 96 96
Brinmonnenue noManrHux 3agaHui 4 4
OdopmiteHre 0TYETOB 110 JTabOPaTOPHBIM paboTam 26 26
[TpopaboTka IeKIMOHHOTO MaTepralia 16 16
[ToaroToBka Kk MPakTUYECKUM 3aHSATHUSIM, CEMHUHApaM 50 50
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
= z ¥
= & & PR o
5 8 = m S =
o o = o as] ¥a) =
S o o < SRS ==
= £ 2 : | F3 >3
HazBanus pa3aenoB TUCHUTUIUHBI 5 X g 5 o © S5
= 2 2 = s 0 z E
~ < ) Q 8 8—1 =
c s 5 A & &
< ta) e) ~
EE G
@)
7 cemecTp
1 BBenenue 2 0 0 2 4 I1IK-6
2 MeTtozp! IUPPOBOI MOAYISIUU B 8 4 8 18 38 | IIK-6
MHOTOKaHAJIbHBIX ITU(PPOBBIX CUCTEMAX
CBSI3U
3 Metonbl OpraHu3anuy KaHaJIoB MHOXKeE- 8 0 12 17 37 | IIK-6
CTBEHHOT'O JIOCTYTIa
4 TlceBnociy4aiiHbie MOCIEA0BATEIHHO- 2 4 0 6 12 |TIK-6
CTH B MHOTOKaHAJIbHBIX CUCTEMAaX CBS3H
5 TlpuHIUIT TOBTOPHOTO UCIIOIb30BaHUS 2 2 0 0 4 I1K-6
4acTOT B COTOBBIX CUCTEMAX CBSI3U
6 CucteMbl MOOMIIBHOM CBSI3U BTOPOTO 8 2 4 16 30 | IIK-6
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ITOKOJICHHA

ITOKOJICHHA

7 CuctemMbl MOOMIIBHOM CBSI9U TPETHETO

13

I1K-6

T'O ITIOKOJICHUA

8 CucreMbl MOOMITEHOM CBSI3U YETBEPTO- 4 0 12 26

42

I1IK-6

Hroro 3a cemectp

36 12 36 96

180

Hroro

36 12 36 96

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

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

1 2 3 4 5 6 7 8

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 YerpoiicTBa reHepupoBaHus U

- +
(hopMUpOBaHUS CUTHAJIOB

2 YcrpoiicTBa mpueMa u oopa-

+ + +
OOTKU CUTHAJIOB

[Tocnenyromuye TUCITUTITUHBI

1 PagnorexHu4ecKkue CUCTEMBI + +

5.4. CooTBeTCcTBHE KOMIIETEHIMH, (POPMHPYEMBIX IPH U3YYECHHUH AMCIHUILIMHBI, M BUI0B 3aHATHI
CooTtBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX NMpPH H3YyYEHUH AMCLUMIUIMHBI, U BHJIOB 3aHATUN
MpeJIcTaBIeHo B Tabmmie 5.4
Tabmuua 5.4 — CooTBETCTBHE KOMITETEHIINI U BUJOB 3aHATUH, HOPMUPYEMBIX MPU U3YUYEHUHU TUCIUILIH -
HBI

Bunwl 3ansatuit

DopMbl KOHTPOJIS

Kommerenrimn
Jlexknun

+ | IlpakTuyeckue 3aHATUS
+ | JlabopatopHbie pabOThI
+ | CamocrosTrenpHas pabora

[1IK-6 + Jomarraee 3aganue,
KoHcneKkT caMonoAroTOBKY,
OtyeT no nabopaTopHoOi pa-
6ote, Onpoc Ha 3aHATHUSAX,
OTyer 1o NpakTUYECKOMY

3aHATHUIO

6. UnTepakTHBHBIE MeTOAbI U GOPMBI OPraHU3aNNH 00y4YeHUs1
He npenycmotrpeno PVYII

7. JlabopaTtopHble padoThl
HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7. 1 — HaumenoBaHue 1abopaTopHbIX padoT

HazBanus paszznesnos HaumenoBanue nabopaTopHbIX paboT

q
dopmupyembie
KOMIIETEHIINN

TpynoeMKocTsb,

7 cemecTp
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2 Metonb! TG POBOM MOAYIISIINH B Hccnenosanue pacnpocTpaHEHHs CUTHA- 4 I1K-6
MHOTOKaHaJIbHBIX U(PPOBHIX JIOB B JIMHUSIX CBSI3U
CHCTEMaX CBA3H Uccnenosanue cucteMsl ¢Bsizu ¢ AUUM- 4
CUTHaJIaMH1
Hroro
3 Meronpl Opraiu3alnuy KaHaJIOB HccnenoBanne kaHana CBS3M U IEpeia- 6 [1K-6
MHO>KECTBEHHOTO J10CTyNa yu UKM-curnana
OpTOroHaabHOE 4YaCTOTHOE YIIIOTHEHHE 6
KaHaJIOoB
Hroro 12
6 CucteMbl MOOMIIBHOI CBSI3U HccnenoBanne cuctemMsl paauog0CTyIa 4 [IK-6
BTOPOTO MOKOJICHUS BTOPOT'O TOKOJIEHUS
Hroro 4
8 CucteMbl MOOWITBHOM CBS3H HccenenoBanne cucTeMsl paauog0CTyIa [1IK-6
YETBEPTOIrO MOKOJIEHUS YETBEPTOIrO MOKOJIEHUS
Hucxomsmuii xanan LTE - PDSCH 4
Hroro 12
Hroro 3a cemectp 36
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpHBeIeHO B Tabmuie 8.1.
Tabmuma 8. 1 — HanmeHoBaHWE PAKTUISCKUX 3aHATHI (CEMHUHAPOB)
8 A
= 2 E
: i3
HanmeHnoBanue npakTHUECKUX 3aHATHI ¥ )
HasBanus pa3nennos zF =
(cemuHapoB) g g 2
S g8 =
2 o 2
= S
7 cemecTp
2 MeTtozp! IUGPOBOIT MOAYISAIIUU B MHorono3unroHHas KBaJpaTypHas aM- 4 T1K-6
MHOTOKAaHAJIbHBIX IIU(PPOBBIX TUTYAHASE MOy Isiust .OpTOroHaIbHOE
CUCTEMax CBSI3U YaCTOTHOE MYJbTUILIEKCUPOBAHUE JaH-
ve1x OFDM
Uroro
4 TlceBnociyyaiiHbie Anroputmbl (HOPMUPOBAHHS M-TTOCIIEIIO- I1K-6
OCJIeA0BAaTEeIbHOCTH B BaTeJIbHOCTEN U Ko1oB [ 'onma
MHOT'OKAHAJIBHBIX CHCTEMAaX CBSI3U Hroro
5 IIpuHIHMI TOBTOPHOTO 30Ha NOKPBITHSI, MHOTO 3JIEMEHTHBIE KJla- [1IK-6
HCIIOJIb30BaHMS 4YaCTOT B COTOBBIX CTEPBI.
CHUCTEMax CBSI3U Vroro
6 CucremMbl MOOMIIBHOH CBSI3U Cucrema c KOIOBBIM pa3eciICeHUEM KaHa- [1IK-6
BTOPOTO MOKOJIEHUS J0B ctanaapta [S-95.
Hroro
Hroro 3a cemectp 12

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOI paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B
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Tabimue 9.1.

Tabmua 9.1 - Buasl caMoCTOATENHHOM PaObO0ThI, TPYIOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH

3 =
S i
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
X g8 =
al o g
~ S
7 cemecTp
1 Beenenue [IpopaboTka JIEKIIUOHHOTO 2 |IIK-6 KoHcnekt camonoaroros-
MaTepuana KU
Hroro
2 MeTtozp! U poBoii [ToaroroBka Kk mpaxkTuye- 12 |TIK-6 JloMamHee 3aganue,
MOJYJISILIUU B CKHM 3aHSTHSAM, CEMHHA- Koncnekr camonoaroros-
MHOTOKaHaJbHBIX pam ku, OTuer no naboparop-
U(POBBIX CHCTEMAX HOWM te, OTueT I
nuppo cactema [TpopaboTka JIEKIIMOHHOTO 2 ofi pabore, Or4er 110
CBSI3U MaTepuaa MIPAKTHYECKOMY 3aHSATHIO
Brinmonnenne noManHux 4
3aJaHuN
Hroro 18
3 Meronp! opranuzanuu | [IpopaboTka JIEKITMOHHOTO 7 |TIK-6 Koncnekr camonoaroros-
KaHAJIOB MHOKECTBEHHOTO | MaTepuasa ku, OTuer no naboparop-
foctyna OdopMmieHre OTYETOB IO 4 HOH pabote
J1abopaTOpHBIM paboTam
OdopmiieHre 0TIETOB TIO 6
nabopaTopHBIM paboTam
Hroro 17
4 TlceBnociy4aitHbie [ToaroroBka k mpakTuue- 6 |IIK-6 Ormpoc Ha 3aHATHAX
MOCIIEZIOBATEILHOCTH B CKUM 3aHATHUSAM, CEMUHA-
MHOTOKaHAJIbHBIX pam
CUCTEMaXx CBSI3U Wroro 6
6 CucreMbl MOOWIILHOM [ToaroroBka k mpakTuue- 10 |IIK-6 JloMaiiHee 3aganHue,
CBSI3U BTOPOTO MOKOJICHUS | CKMM 3aHSATUSAM, CEMHUHA- Koncnekr camonoaroros-
pam ku, OTueT no Jabopartop-
[TpopaboTka TeKIHOHHOTO 2 HOH pabore
Marepuaia
OdopMieHHE OTYETOB T10 4
nabopaTtopHbeIM paboTam
Uroro 16
7 CucreMbl MOOUIBHOI [TogroroBka k mpakTuue- 10 |IIK-6 JlomarliiHee 3a1aHue,
CBSIDM TPETHETO CKHM 3aHSATHUSAM, CEMUHA- Koncnekt camonoaroros-
MOKOJICHUS pam KU
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
Hroro 11
& CucteMbl MOOUIBHOI [ToaroroBka k mpakTuue- 12 |IIK-6 KoHcnexT camonoaroros-
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CBSI3U YETBEPTOTO CKUM 3aHATHUSAM, CEMUHA- ku, Onpoc Ha 3aHATHIX,
MOKOJICHUS pam Otuer no 1aboparopHOH
[TpopaboTka JIEKITMOHHOTO 2 pabore
MaTepuana
OdopmieHre 0TYETOB 0 8
nabopaTopHBIM paboTam
OdopmieHre 0TYETOB IO 4
nabopaTOpHBIM paboTam
Uroro 26
Hroro 3a cemectp 96
IToxroroBka m cimada dK3a- 36 OK3aMeH
MeHa
Hroro 132

9.1. Bonpocs! 111 NOATOTOBKH K MPAKTHYeCKUM 3aHATHIM, CEMUHApaM
1. Cwucrema tpankosoii cs3u TETRA
2. Cucrema cotoBoii cBsizu GSM

9.2. TeMbl JOMANIHUX 3aJaAHUN
1. Meroaps! uppOBOH MOAYIISAIMNA B MHOTOKAHAIBHBIX IIU(PPOBBIX CUCTEMAX CBSI3U

10. KypcoBasi paGora (IpoexT)
He npenycmotrpeno PVYII

11. PeiiTuHroBasi cucreMa JJisi OlIEHKH YCIIeBA€MOCTH CTYA€HTOB

11.1. BaniabHbIe OLlEeHKH U 3JIEMEHTOB KOHTPOJIS
Tabmuma 11.1 — bayuibHBIC OIIEHKH IS 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbII
. MakcumanbHbII MaxkcuManbHBIH
DneMeHTHl y4eOHOI 0aJut 3a nepuos Bcero 3a
6am1 Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEeITENbHOCTH mexay 2KT u na ceMecTp
Hayana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
JlomamHee 3aganue 8 8 4 20
KoncnexT camMmomoaroros- 5 5 15
KH
Ormpoc Ha 3aHATHUAX 4 4 2 10
OtyeT no nabopaTopHO 10 10 25
pabote
Hroro makcumym 3a nepu- 27 27 16 70
on
DK3aMeH 30
Hapacraromum utorom 27 54 70 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OasioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MIpe/ICTaBiIeH B Tabmune 11.2.
Tabmuma 11. 2 — ITepecuet 6aJuIOB B OLIEHKH 32 KOHTPOJIbHbBIE TOYKH
banel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% o 89% ot makcuManbHOM cCyMMBI OaiioB Ha aaty KT 4
10
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Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHApOIHYIO OLIEHKY NPEJICTAaBIEH B TabIuLe
11.3.

Tabmuma 11. 3 — IlepecueT cyMMbI OJIJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOANYeCKOEe 1 HHPOPMALMOHHOE 00ecreyeHrne TUCHMIIIMHbI

12.1. OcHoBHas1 JuTEpaTypa
1. Tudposas moOunbHas paanocBssb [ Tekct] : yuebHOoe mocobue ams By3oB / B. A. [ankuH. - 2-
e 3., mepepad. u gom. - M. : Topstuast muams - Tenexom, 2012. - 592 c. (manmuue B 6ubanoreke TYCYP
- 40 »K3.)
2. lludposas oOpaboTka curHayioB : YueOHoe mocodue ais By30B / A. b. Cepruenko. - 2-e uzg. -
CIIG. : TTurep, 2007. - 750[2] c. (nanuuue B 6ubmotexke TYCYP - 70 5k3.)

12.2. lonostHUTEILHAS JIATEPATypa
1. Bonxos JI.LH., u np. Cucremsl mudpoBoii paguocBs3u: Y4eOH. mocodue. - M.: Dko-TpeHns,
2005. — 392¢ (nanuuue B 6ubmmoteke TYCYP - 42 5k3.)

12.3 YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. MHorokaHaibHble cUCTeMBbI ITUGPOBON paarocBs3u: Meroauueckoe mocobue K Jiaboparop-
HeIM paboram / Jlemmumo A. . - 2012. 24 c. [DOnektpoHHBIA pecypc] - Pexum mgoctyna:
http://edu.tusur.ru/publications/1609, nara obpamenus: 14.03.2017.

2. MHorokaHagpHbIe IU(PPOBBIE CUCTEMBI Mepenaun: MeToan4eckoe mocoorne K MpakTHIeCKUM
3aHATUSAM IO CHEIUATBHOCTAM Ul BCEX TEXHUYECKHUX HANpaBICHUHN paguoTeXxHU4Yeckoro QaxymbreTa /
HemumoB A. . - 2014, 25 ¢ [DnextpoHHsld  pecypc] - Pexum  pocryna:
http://edu.tusur.ru/publications/4185, mara obpamenus: 14.03.2017.

3. MHorokaHajgbHble CHCTEMBI HU(POBOM pamuocBs3H: Y4eOHO-METOaNUEcKoe mocolbue 1o
camocTosTenbHOi padote  / JlemumoB A. f. - 2012. 45 c. [DnexTpoHHBIN pecypc] - Pexum nocryna:
http://edu.tusur.ru/publications/1598, nata oopamenus: 14.03.2017.

12.3.2 YuyeOHO-MeTONMYeCKHe TOCOOMS 1JIsI JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
VY4aebHo-MeToquYecKHe MaTepHalbl sl CAMOCTOSTEIBHON U ayTUTOPHOI paboThl 00YyJarOIUXCs
U3 YMCJIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAalNTHPOBAHHBIX K OTPAHUYEHUSAM UX 37I0POBbS H
BOCIIpUATHS HH(OpMALIUHL.
JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:
- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;
- B IIeYaTHOW (hopMe YBETMUECHHBIM HIPHUPTOM.
JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. Pecypcsol cetn UHTEpHET

12.4. Ba3bl 1aHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTEMBI U TpedyemMoe
NMPorpaMMHoOe odecrneyeHmne

1. O6pa3zoBarenpubiii moptan TYCVYP,(http://edu.tusur/ru, http://lib.tusur/ru),

2. Google, AAngex

13. MarepuaibHO-TEXHHYECKOe 0O0ecneyeHue JUCHUTINHBI
13.1. O61ue TpedOBaHKMS K MATEPHATbHO-TEXHUYECKOMY 00ecrieYeHUI0 TUCIUTITUHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE O0ecrieueHue 1151 JIEKIMOHHBIX 3aHATHH
Jlns mpoBeieHns 3aHATHI JICKIIMOHHOTO THIIA, TPYIITOBBIX M WHANBUYaJIbHBIX KOHCYJbTAIUH, TE-
KYIIET0 KOHTPOJISI U IPOMEKYTOYHOM aTTeCcTallii UCIIONIb3yeTCs yueOHast ayquTOpHsi, C KOJIMYECTBOM I10-
CaJIOUHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs JTOCKOH M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
HarJISiTHBIE TOCOOUS B BUJIE TPE3EHTAIIMM 110 JIEKIIMOHHBIM pa3jiesiaM JUCITUTUIHHBI.

13.1.2. MaTrepuabHO-TEXHHYECKOe o0ecreyeHue AJIsl MPAKTHYECKHX 3aHATHI

Jlnist mpoBeieHUs] MPAaKTUYECKUX (CEMUHAPCKUX) 3aHATUN UCTIONb3YyeTcs yueOHas ayauTOpHsl, pac-
noJiokeHHast 1o azgpecy 634034, Tomckas obmacts, T. Tomck, Bepmmanna ymuia, 1. 47, 3 stax, aya. 318.
CoctaB oOopynoBanusi: YueOHas meOenb; Jlocka MarHuTHo-mapkepHas -lmr.; Kommyrarop D-Link
Switch 24 port - 1mrt.; 8 pabounx cranuuii Ha 6a3e npoueccopoB AMD Athlon II X2; auaronans MoHH-
TopoB 20" 2 paboumx craHiuii Ha 6a3e mporeccopoB Core 2 Duo; OnepannonHas cucrema: Microsoft
Windows 7. ITlporpammuoe ob6ecmneuenue: LibreOffice; Mozilla Firefox, Google Chrome; ClamAvV;
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). Imeercst moMerieHus 11t XpaHeHUs U NPO(QUIAKTUYECKOT0 00CTyKUBaHUsS yuel-
HOTO 00OpYIOBaHUSI.

13.1.3. MaTepuajibHO-TeXHHYeCKOe obecnedeHue s J1a00paTopHbIX padoT

J5is IpoBeIcHUs IPaKTHYECKUX JIAOOPATOPHBIX pabOT MCIIONB3yeTCsl yueOHast ayIMTOPHs, pacio-
noxkeHHas 1o aapecy 634034, Tomckas o6macts, T. Tomck, Bepmmnuna ynuna, a. 47, 3 stax, aya. 309.
CoctaB obopymnoBanusi: 10 pabounx crannmii Ha 6a3e nporueccopos Intel Core i5; quaroHaib MOHHTOPOB
23"-24". Omnepanuonnast cucrema: 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. MaTepuaJbHO-TEXHUYECKOe O0ecnedeHue I CaMOCTOATEIbHOH padoThl
Jlns mpoBeieHNs PAaKTUYECKUX JTaOOPaTOPHBIX pabOT UCIONB3YeTCs yueOHasl ayTuTOpHsl, Pacio-
noxeHHas 1o anapecy 634034, Tomckas obnacte, T. Tomck, Bepmmnuna ynmuna, a. 47, 3 stax, ayn. 313.
CocrtaB obopynoBanus: 5 pabounx ctaHuuid Ha 6aze mporeccopoB Core 2 Duo; aumaroHansr MOHHUTOPOB
19" Omneparnmonnas cucrema: Microsoft Windows XP Ilporpammuoe obecneuenue: Microsoft Office;
Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab; Mathcad
13; Mathworks Matlab 7.3

13.2. MartepuajbHO-TeXHHYeCKoOe o0ecriedeHre JUCIUIIIHHBI /ISl JIMI] C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbS
OcBoenue auctuminebl unamu ¢ OB3 ocymecTBiseTcs: ¢ HUCIOIb30BaHUEM CPEACTB 00ydeHHUs
00I1ero ¥ CHenuaIbHOI0 Ha3HAUCHMSL.
[Tpu 0OyueHHH CTYJCHTOB ¢ HAPYIIEHUSIMH CJIyXa MPEeIyCMOTPEHO UCIOJIb30BAHUE 3BYKOYCHIIHU-
BAalOIIEH anmapaTypbl, MYIbTUMEAUUHBIX CPEICTB M JIPYTUX TEXHMUYECKUX CPEACTB IpUeMa/Tiepeauut
yueOHOI HHpOpPMAaIUK B JOCTYMHBIX (hopMax JUIst CTYJCHTOB C HAPYLICHUSMH CIIyXa, MOOMIIBHOW CHUCTE-
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MBI OOYYEHHSI JJIs1 CTYJCHTOB C MHBAJIUIHOCTHIO, MOPTATHBHOW MHIYKIIMOHHON CUCTEMbI. YueOHas ayiu-
TOpHsI, B KOTOPOH 00y4arOTCsl CTYACHTHI C HapyIIEHUEM CiyXa, 000pylIoBaHA KOMITBIOTEPHOU TEXHUKOM,
ayMOTEXHUKOW, BUACOTEXHUKOU, FJIEKTPOHHON JTOCKOM, MYJIbTUMEIUIMHON CUCTEMOM.

[Ipu 0OydeHUH CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU TIPEIYCMOTPEHO MCIIOIL30BAaHUE B JICKITU-
OHHBIX M yYEOHBIX ayIUTOPHSIX BO3MOXHOCTH MPOCMOTPA YIAJICHHBIX O0BEKTOB (HAmpuUMep, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha DKpaHe) MPH MOMOIIN BUICOYBEIUYUTENCH JIJIs1 yIAJICHHOTO TTPOCMOTPa.

[Tpu 00y4eHUU CTYICHTOB ¢ HAPYIIEHUSAMH ONOPHO-ABUraTeIbHOI0 ANNAPATA UCIIOIB3YIOTCS
aJbTepHATUBHBIE YCTPOMCTBA BBOJA MH(OpPMAIMK U JIPyrue TEXHUYECKHUE CPEICTBA IMpHUEMa/Tiepeaadn
yaeOHOM WH(pOpMAIUU B JOCTYIMHBIX (opMax AJisi CTYICHTOB C HAPYHICHUSIMH OMOPHO-IBUTATEIHHOTO
arnmapara, MOOMJIBHOM CHCTeMBbI OOYUEHUS JIJIS JIFO/ICH ¢ MHBAJTUIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPeOOBaHMSA K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEH/1allun
@DOH[| OLICHOYHBIX CPEJCTB U TUIIOBbIE KOHTPOJbHBIC 3aJJaHUsI, UCTIOIb3yeMble I OLIEHKH chop-
MHPOBAaHHOCTH U OCBOCHHS 3aKPEIUICHHBIX 32 JUCUUILIMHON KOMIETEHIIMN MPU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOHN aTTeCTallMy MO JUCHUILIMHE MPUBEACH B MIPUIOKEHUH K paboueil mporpamme.

14.2 TpedoBanusi K (pOHIY OLEHOYHBIX CPEACTB JJIsl JIUI[ ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310POBbA
JI71s1 CTYIEHTOB C MHBATUIHOCTBIO MPEAYCMOTPEHBI TOTIOJHUTEIBHBIE OIIEHOYHBIE CPENICTBA, Tepe-
YeHb KOTOPbIX yKa3aH B TaOJMIIE.

Tabauua 14 — JlonoJHUTEIbHbIE CPEACTBA OLIEHUBAHUS /IJIsl CTYA€HTOB ¢ HHBAJWJIHOCTHIO

@DopMbI KOHTPOJISL U OLICHKU
pe3yJIbTaTOB O0y4YEeHUS

Buasl 7onoaHUTENBHBIX OIEHOYHBIX

Kareropuu cTyneHTOB
p e CpE/CTB

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[Ipenmy1iecTBEHHO MUCHMEHHAS
IIPOBEpKa

C HapymeHusiMu
ciyxa

C HapymieHusiMu
3peHus

Co0GecenoBanue 10 BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymiecTBEHHO yCTHAs IIPOBEPKA
(MHIMBUAYAIBHO)

C HapymeHusiMu
OIOPHO-
JIBUTATEIILHOTO
ammapara

Pemenne qucTaHIIMOHHBIX TECTOB,
KOHTPOIbHBIC PAOOTHI, MMCEMEHHBIC
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3aueTy

[IpeuMy11eCTBEHHO AUCTAaHIIMOHHBIMU
METOIAMHU

C orpaHuueHusIMHU 10
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOAAMM, UCXOJISI U3 COCTOSIHUS
00y4arouierocss Ha MOMEHT IPOBEPKHU

14.3 MeTtoauuyeckue peKOMEHAAUMHU M0 OLEHOYHBIM CPeICTBAM JIJIfl JIMI ¢ OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMU 3/10POBbSA

Hns crynenToB ¢ OB3 npenycmaTpuBaeTcst 1ocTymHas (popma MpeaoCcTaBICHHs 3aIaHA OIICHOY -
HBIX CPE/ICTB, a UMEHHO:

- B reyaTHou (opme;

- B IIeYaTHO (hopMe ¢ YBETHUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHus BCIIYX;

- MPeIOCTaBJICHUE 3aJJaHus C UCIIOF30BAaHUEM CYPIOTIEPEBOIA.

CryneHTaM ¢ MHBIMJIHOCTHIO YBEIIMYMBAETCS BPEMsI HA IMOATOTOBKY OTBETOB HA KOHTPOJIbHBIC
BOMPOCHL. J[J1s1 TaKUX CTYAEHTOB MpelycMaTpUBaeTcs AOCTyMHas ¢opMma MpeaoCcTaBIeHUs OTBETOB Ha 3a-

JaHHsA, a HUMCHHO!

- IIMCBbMCHHO Ha 6yMare;
- Ha6op OTBCTOB Ha KOMIIBIOTCPE;
- Ha60p OTBCTOB C UCIIOJIb30BAHUEM YCIIYI' aCCUCTCHTA,
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— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa OneHMBAaHUS PE3yJAbTATOB OOYUEHHS] MHBAIHJIOB IO JUCIHUILIMHE MPEIyCMaTpHBaeT
npepocTaBieHne nHpopManuu B popMax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM UX 37I0POBbS U BOCIIPUSTHS
UH(pOPMALIUH:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpu HeoOxoauMOCTH 17151 00YHAIOIIUXCS ¢ MHBAIUIHOCTBIO MPOLEIypa OLICHUBAHUS PE3yIbTaTOB
00y4eHHUsT MOXKET MIPOBOIUTHCS B HECKOIBKO ITAIOB.
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®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»
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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
— OpToroHajabHOE YaCTOTHOE YIUIOTHEHHE KaHAJIOB
— Hucxomgmuii kagan LTE - PDSCH

4 MeTonnuecKkue MaTepuabl
Jlist obecniedeHus mporecca OOydICHHSI M PEIICHUs 33139 O0yUICHHS UCTIONB3YIOTCS CIICTYIOIINE
MaTepHUabl:
— METOAMYECKHE MaTepUalibl, OMPEACISIONINE MPOIeAYPhl OIICHUBAHUS 3HAHUM, YMEHUN, HABbI-
KOB M (WJIM) OMBITA JAESATENbHOCTH, XapaKTePU3YIOIIUX 3TaIbl (OP-MUPOBAHMS KOMIIETSHIIUN, COTJIACHO 1.
12 paboueit mporpaMmel.

4.1. OcHOBHas1 JIMTEpaTypa
1. Iudposas moOmiIbHAs paguocBs3s [Tekcr] : yaeOHoe mocodue s By30B / B. A. I'ankuH. - 2-
e u3M., nepepad. u pom. - M. : ['opsiuas nmunus - Tenekom, 2012. - 592 c. (Hanuuue B 6ubmmoreke TYCYP
- 40 5K3.)
2. Hudposas obpaboTka curnaios : YueOHoe nmocoodue ais By30B / A. b. Cepruenko. - 2-e u3. -
CIIb. : ITutep, 2007. - 750[2] c. (nanuuue B Oubaroreke TYCVYP - 70 5k3.)

4.2. lonotHUTEIbHAS JTATEPaTypa
1. Bonxo JI.LH., u np. Cucremsl mudpoBoi pagnocss3u: Y4ebH. mocodue. - M.: Dko-TpeHns,
2005. — 392c¢ (nannuue B 6ubmotexke TYCYP - 42 5k3.)

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAuYeCKHe NM0Co0us

1. MHorokaHanpHbIE CUCTEMbI HU(PPOBON pagHOCBs3n: MeToaudeckoe mocodue K raboparop-
HbeIM pabdotam / JlemmmoB A. . - 2012. 24 c. [DOnektpoHHBI pecypc] - Pexumm nmocryma:
http://edu.tusur.ru/publications/1609, cBOGOIHBII.

2. MHorokaHanbHble [UPPOBbIE CUCTEMBI Mepenaun: Metoandeckoe mocooue K MpakKTUYECKUM
3aHITHSIM TIO CIIEIUATBHOCTSAM JUISI BCEX TEXHHUYECKHX HAIPABICHUH PaJMOTEXHUYECKOro (akyabrera /
HemugoB A. . - 2014, 25 c¢. [DOnekrtponHeii  pecypc] - Pexum  gocrtyna:
http://edu.tusur.ru/publications/4185, cBOOOIHBII.

3. MHorokaHaibHble cUCTEMBbl HU(POBON pagUOCBs3U: YUeOHO-METOIUYECKOe MOocoOHe Mo
camocTosTelibHOM pabote / Jlemumo A. f. - 2012. 45 c. [DnexTpoHHBIN pecypc] - Pexum nocryma:
http://edu.tusur.ru/publications/1598, cBoOOAHBI.

4.4. Pecypceol cetu UHTEpHET

4.4. ba3bl JaHHBIX, HHYOPMAIMOHHO CTIPABOYHBIE H TOUCKOBBIE CHCTEMBI
1. O6pazoBarenpubiii moptan TYCVYP, (http://edu.tusur/ru, http://lib.tusur/ru),
2. Google, AAngex
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