MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
MogeaupoBaHue yCTPOMCTB PAM03JIEKTPOHHBIX CHCTEM

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruanbHoCcTh: 11.03.01 Pagnorexnuka

HanpaenenHocts (mpoduis) / cnenuanuzanus: PaamorexHnyeckue cpeacTBa nepegayd, npuemMa u
00padOTKM CUTHAJIOB

®dopma 00ydeHUs: 3a09HAA

@axynpreT: 3uB®, 3a04Hblii U BeyepHUid paKyIbTET

Kadenpa: TOP, Kagenpa TeiekoMMYHHKAIUI 1 OCHOB PAaTUOTEXHUKH

Kypc: 4,5

Cemectp: 8,9

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 8 cemecTp 9 cemectp Bcero Enununner
1 | Jlekuun 6 2 8 4acoB
2 |IlpakTudeckue 3aHATHS 0 16 16 4acoB
3 | JlaGopaTopHbie pabOTHI 0 20 20 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 6 38 44 4acoB
5 | CamocTtosiTensHas pabora 30 97 127 4acoB
6 | Bcero (6e3 ax3ameHa) 36 135 171 4acoB
7 | IloaroroBka M caaya dK3aMeHa 0 9 9 JacoB
8 | OOmmas TpyI0eMKOCTb 36 144 180 9acoB
5.0 3.E.

KontpomnbsHabie paboThl: 9 cemectp - 1
Dx3aMeH: 9 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 15 or « 28 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnermanbHocTH) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

OpeHa Ha 3acenanuu kapeapsl TOP « _ » 20 rona, mpotokon No
Pazpabotunku:
noueHt kag. TOP A. 5. lemupmoB
accucteHt kag. TOP 5. B. KprokoB

3aBenyroumii o0ecnieunBaromeit kad.
TOP A. A. T'enbiiep

Pabouast mporpamMMa IUCIUITIIMHBI COIIAcOBaHa ¢ (DaKyIbTETOM U BBINTycKaroeil kadeapoii:

Hexan 3uB® . B. Ocumos
3aBeayoNIHi BRITYCKAIOMICH Kad.

TOP A. A. T'enbuiep
OKCIIepTHI:

JlouieHT Kadeapsl TeIeKOMMYHHUKA-
i 1 ocHOB paguotexHuku (TOP) C. U. boromosnoB

3aBenyronuii kKadeapoi TEIeKOMMY-
HUKaLUi U OCHOB PaJIMOTEXHUKH
(TOP) A. A. l'enbriep
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
bazoBas Teopernyeckas moAroToBKa 1o METo/laM U OCHOBaM MOJICITHPOBAHUS.
OcBOeHUE METOI0B UMUTALIMOHHOTO MOJIETUPOBAHUS.
OcBoeHHE COBPEMEHHBIX HHCTPYMEHTOB MOJICIIMPOBAHUS.

1.2. 3amaum AMCHUIIIMHBI
— OcBocHHE METOIOJOTHYECKUX OCHOB MOJICTUPOBAHUS M MPUHITUIIOB CHCTEMHOTO TIOX0/1a
— Ilomyuenue ycTONYMBBIX HABBIKOB MPAKTHUYECKOM paOOTHI IO MOJICITHPOBAHHMS O€CIIPOBOIHBIX
CHCTEM CBSI3U.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Jucuumuinaa «MoJenupoBaHue yCTPOUCTB panno3iekTponHslx cucrem» (b1.B.JIB.8.2) otHocuT-
cs k 65oky 1 (BapuaTuBHas 4acTh).
[TpenmecTBYOIMKUMU TUCLUITIMHAMY, (POPMUPYIOIIMMHU HavaldbHbIe 3HAHUS, ABIAIOTCS: Mozaenu-
pOBaHUE YCTPOUCTB PaJMOIIEKTPOHHBIX CUCTEM.
ITocnenyromuMy JUCHUIUIMHAMY SBJISIOTCA: MonenupoBaHue yCTpOUCTB paguOdJIEKTPOHHBIX CU-
CTEM.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMILIIMHbI

[Tporiecc n3yueHus: AMCUUILIINHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMNX KOMITETCHIINH:

— TIK-1 crmocoOGHOCTBIO BBHITIONHATh MAaTeMaTHYECKOE MOJCIUPOBAHUE OOBEKTOB M IMPOIIECCOB
M0 TUIIOBBIM METOAMKAM, B TOM YMCJIE€ C HCIOJIb30BAHUEM CTAHJAPTHBIX MAKETOB MPHUKJIAAHBIX MPO-
rpamu;

B pesynbrare u3ydeHus IUCIUIUITMHBI O0YYarOIIUNCS JOKEH:

- 3HAThb OCHOBBI UMUTAI[TMOHHOTO MOJIeHI/IPOBaHI/ISI; OCHOBBEI HJIaHI/IPOBaHHSI 3KCHepI/IMeHTa.

— yMeTb CTPOUTh UMHUTAILIMOHHBIE MOJIEIN YCTPOMUCTB PAIUOITIEKTPOHHBIX CHCTEM; aHAIU3UPO-
BaTh YyBCTBUTEILHOCTh PaHee MOCTPOCHHON MoJIeNu; (hOpMyIMpoBaTh 3a/1au, KOTOpble HEOOXOAUMO pe-
IUTh UMUTALIMOHHBIM MOJICTTUPOBAHUEM.

- BJIAJ1€Th COBpeMeHHBIMI/I TEXHOJIOTUAMU UMUTAITUOHHOI'O MOI[GJII/IpOBaHI/ISI; HaBBbIKaMH ILJIa-
HI/IpOBaHI/ISI nu HpOBGL[GHI/ISI C—)KCHepI/IMeHTa.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 5.0 3a4eTHBIX AUHUIIBI U MIPEJICTABICHA B Ta0JIH -

ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bupl yueOHOM A€SITEIBHOCTH Bcero gacos CemecTpsl

8 cemectp 9 cemecTtp

AynuaTopHbI€ 3aHATHS (BCETO) 44 6 38
Jlexuun 8 6 2
[IpakTuueckue 3aHATHS 16 0 16
JlaboparopHbie pabOTHI 20 0 20
CamocTosiTenbHas paboTa (Bcero) 127 30 97
BrmmosHeHE OMAITHNUX 3aaHAI 30 30 0
OdopMiIeHHE OTYETOB IO JTAOOPATOPHBIM 23 0 23
paboTtam
[ToaroroBka k 1aboparopHbeIM paboTam 16 0 16
[IpopaboTKa JEKIIMOHHOTO MaTepuaa 18 0 18
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[ToaroroBka Kk MpaKTUYECKUM 3aHSATHUSIM, 40 0 40
CeMHHapam

Bcero (0e3 ax3amena) 171 36 135
IloaroroBka u caada dK3aMeHa 9 0 9
OO01mas Tpy10eMKOCTb, 4 180 36 144
3auetHble EauHuIb! 5.0

5. Coneprxanue TMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBI U BUJIBI 3aHATUN TPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

AR
° R ° S O = 5
=2 jas] O O < = O] s
Y s S, s FoS 2 0
Ha3Banus pa3nenoB 1UCHUTIIIUHBL < ) =9 o, o 2 &5
S 5 G s g 0 ==
= = @) m 38 @ e
8 cemecTp
1 MeTonosoru4eckue OCHOBBI MOJEIUPO- 2 0 0 0 2 TIK-1
BaHUS
2 MopenupoBaHue panuo3JIEKTPOHHBIX 4 0 0 0 4 IK-1
YCTPOWCTB U KaHAJIOB CBSI3U
6 MopenupoBaHle CUTHAJIOB B CUCTEMAX 0 0 0 15 15 [1K-1
nepeaadd HHPOpMaIuu
7 MoaenupoBaHuE CUTHAJIOB C paclIupe- 0 0 0 15 15 |IIK-1
HUEM CIIeKTpa
Hroro 3a cemectp 6 0 0 30 36
9 cemecTp
3 MoaenupoBaH#e MPOCTPAHCTBEHHO- 2 0 4 26 32 IIK-1
BPEMEHHOTO KOAUPOBAHUS
4 MonenupoBaHHe CUCTEM MOOMIBHOMN 0 8 4 23 35 IIK-1
CBSI3U TPETHETO MOKOIECHUS
5 MogenupoBaHue KaHaJIOB C MHOXKe- 0 4 4 16 24 TIK-1
CTBEHHBIM JOCTYIIOM
8 MozaenrpoBaHue CITyTHUKOBBIX CHCTEM 0 0 4 16 20 |IIK-1
CBSI3U
9 MopenupoBaHue paguopeIeiHbIX Ch- 0 4 4 16 24 |1IK-1
CTEM CBSI3H
Hroro 3a cemectp 2 16 20 97 135
Hroro 8 16 20 127 171
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

-y L =
= g =
3 s 5
g 25
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
2 ¥
> =
e QO 2
= S
8 cemecTp
1 MeTomonornyeckue OcHoBHbIe nonoxkenust, Kinaccudukarus Mmoaene, 2 TIK-1
OCHOBBI MOZIeNIUpOBaHusl | [[pUHIMIIBI MOCTPOEHUE MATEMATUYECKUX MOJCIIEH,
[IpUHIMIIBI CUCTEMHOTO MOIX0Ja B MOACIUPOBAHUH,
[ToHsiTHE O BHIUUCTUTEIHLHOM SKCIIEPUMEHTE
Htoro
2 MogenupoBaHue [udpoBoii kaHAT CBSI3U, MOICTH (PU3NICCKUX KaHA- 4 ITK-1
PaIUOdIEKTPOHHBIX JIOB, TUHEWHBIN (QUIBTPYIOIINI KaHal, THHEHHBIN
YCTPOWCTB U KAaHAJIOB GUIBTPYIOMUE KaHAT C IEPEMEHHBIMH MTapaMeTpaMu
CBSI3U
Htoro
Hroro 3a cemectp
9 cemectp
3 MopenupoBaHue Kanan nepegaun nannsix ansa cucreM MIMO 2x2, me- 2 TIK-1
MPOCTPAHCTBEHHO- TOJIBI OTICHKU COOOIIEHUS TI0 TPHHUMAEMOMY CUTHA-
BPEMEHHOTO ny
KOAUPOBAHUS
OAMpoBa Hroro 2
Hroro 3a cemectp 2
Hroro 8

5.3. Pa3neJsibl AMCUMIIMHBI M MEKIUCHUILUINHAPHBIE CBS3M ¢ 00ecneYrBaloIMMH (MpeablIyHMH)
1 o0ecrieynBaeMbIMHU (ITOCTEYIOIMMHA) THCHUIIIHHAMHA

Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTeUMBAIOIIUMHU (MIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMY NIPe/ICTaBlIeHb! B Tabmuie 5.3.
Tabmuua 5.3 — Pazfenbl AUCHUIUIMHBI M MEXAUCIUITIMHAPHBIE CBSI3U

HawnmenoBanme JAUCHUITIIINH

Ne pa3nenoB qaHHOUM MUCIMIUIAHEL, 1711 KOTOPBIX HEOOXOIMMO U3YUCHHE
00ecIIeunBarOINX U 00ECIIEYNBAEMBIX JUCIIUITINH

1 2 3 4 5 6 7 8 9
[IpeamecTByromue TUCIUTITUHBI
1 MoaenupoBaHue yCTpOMCTB . N n n n . n n n
PaIUOdIEKTPOHHBIX CUCTEM
[Tocnenyromue TUCHUIIIIUHBL
1 MopenupoBaHue yCTpOMCTB . n . . n . n . .
PaauOdIEKTPOHHBIX CUCTEM

5.4. CooTBeTCcTBHE KOMIIETEHIN, (POPMHUPYEMBIX NIPH W3YYCHUHU AUCUMIIMHBI, 1 BU/10B 3aHATHH
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX NPU H3YyYEHUM AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuue 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TAU

§ Bunwl 3austuit

: z ~

& ; 8 E: E DopMBbI KOHTPOJIS

5 & M, = o p |y

= = 2 g 2

Z = = @)

[K-1 + + + + KontponwsHnas paborta, [lo-
MaIlrHee 3ajanue, Beimonae-
HUE KOHTPOJIBHON paboTHI,
OTyeT Mo MHAUBUTYATHHO-
My 3aaaHuto, KoHcmekr
caMonoAroroBku, OT4eT no
naboparopHoii paboTe,
Omnpoc Ha 3aHsaTHX, Tect
6. UuTepakTHUBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paTopHBIX padoT

8 OR
I -
3 ==
Z S
]
HasBanus paznenos HaumenoBanue nabopaTtopHbIX padboT z 5 &5
- : <
> o =
el Qg
= S}
9 cemecTtp
3 MopenupoBanue bubmotexu Simulink, co3nanue mpocToit Mmoaenu 4 TIK-1
MIPOCTPAHCTBEHHO-
pocTp HHO Hroro 4
BPEMEHHOTO
KOIMPOBAHUS
4 MonenupoBaHue Cucrembl GSM, paguonocryn, cuctemsl UMTS u 4 [IK-1
cuctem moomnbHO# cBs3u | EDGE, CDMA2000, 5BOIIOLMS CUCTEM HOIBHIKHOM
TPETHETrO MOKOJICHUS CBSI3U BTOPOTO MOKOJICHUS B CHCTEMBI TPETHETO TTOKO-
JIeHUs, TyTJIEKCHAs Tiepeiaya JaHHBIX, 000PYI0BaHHE
MTOIBM)KHOMU CBSI3W, KaHaJl CHHXPOHU3AINH, ITepeaada
COEIMHEHMS — XOH/I0BEP, AKEThl IAHHBIX U IIPOU3-
BOJIBHOTO JTOCTYTA, (PU3NIECKHUE BOCXOSAIINI 1 HHC-
XOISIIMM pazfiensieMble KaHalbl, TIOMEXOBOE BIIUSHUE
MOJIb30BaTEIICH IPYT HA IpyTa
Htoro
5 MogaenupoBaHue MHOKeCTBEHHBIN JOCTYN C YaCTOTHBIM pPa3/ICICHUEM, 4 TIK-1
KaHaJIoB C MHOKECTBEHHBIH JIOCTYI C BPEMEHHBIM pa3/IeICHUEM,
MHOXECTBCHHBIM MHOKECTBEHHBIHN JIOCTYI C KOJOBBIM Pa3/cICHUEM,
JIOCTYIIOM MHOKECTBEHHOM JI0CTYN C OPTOrOHAJIBHBIM YaCTOT-
HbIM MyJabTHILIEKcHpoBanueM (OFDMA)
Hroro
8 MoznenupoBanue Pacuer Oromxera KaHajia CBS3M CIYTHUK - HA3€MHbIH 4 IK-1
CITyTHUKOBBIX CUCTEM MYHKT
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CBS3U Uroro
9 MogaenupoBanue [IpoexTupoBaHue KaHasa CBA3M MEXKY ABYMS IIPU- IK-1
paauopeeHHbIX CUCTEM | €MHO-TIEPEAAIOIIUMH YCTPOUCTBAMHU PaIiOpEICHHON
CBSI3U JIMHUU CBSI3U
Hroro 4
Hroro 3a cemectp 20
Hroro 20
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HanMenoBaH#e MPaKTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEICHO B Tabmmie 8. 1.
Tabmuna 8.1 — HammeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
L v =
I -
3 =
Z > 5
HasBaHnus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUIN (CEMHHAPOB) - =5
: 2 <
> o =
a e g
= S
9 cemecTp
4 MogenupoBaHue Cucremsl GSM, paguonoctyt, cucteMbl UMTS u 8 ITK-1
cucteM MoounsHOM ¢Bs3H | EDGE, CDMA2000, 3BoMIOLMSA CUCTEM ITOABYIKHOM
TPETHETO MOKOIECHUS CBSI3U BTOPOTO MOKOJICHUS B CUCTEMBI TPETHETO TTOKO-
JIeHUs, TyTIEKCHAs Tiepeiaya JaHHBIX, 000pYy/I0BaHKe
MOJIBUYKHOMW CBSA3M, KaHaJ CHHXPOHU3aLlUH, epeaada
COEIMHEHMS — XOHJ/I0BEP, AKEThl TAHHBIX U IIPOU3-
BOJIBHOTO JIOCTYIA, PU3NYECKUE BOCXOISIINN U HUC-
XOISIIMM pa3ensieMble KaHalbl, TOMEXOBOE BIIUSHHE
MOJIb30BaTEIICH IPYT HA Ipyra
Hroro
5 MonenupoBanue MHOKECTBEHHBIN TOCTYI C YACTOTHBIM Pa3ZeIICHUEM, 4 [IK-1
KaHAJIOB C MHOKECTBEHHBIH JI0CTYI C BPEMEHHBIM pa3/IelIeHUEM,
MHOKECTBEHHBIM MHO’KECTBEHHBIN JOCTYII C KOJOBBIM Pa3/I€ICHUEM,
JOCTYIIOM MHOKECTBEHHOM JI0CTYN C OPTOrOHAJIBHBIM YaCTOT-
HbIM MynpTUIIEKCHpOoBaHueM (OFDMA)
Hroro
9 MoaenupoBaHue Pacuet nponera PPJI npsimoii BuaAMMOCTH IIK-1
PAJMOPENIECHHBIX CHCTEM |y o
CBS3U
Hroro 3a cemectp 16
Hroro 16

Bunel camocrosTensHOM paboThl, TPYAOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH IPEICTaBICHbI B

Tabimue 9.1.

9. CamocrosiTesqibHasi paboTa

Tabmuua 9.1 — Bussl caMoCTOSATENbHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN

Ha3zBanus paznenos

3 =
s | 52
Buner camocTosTensHON ; = a o
] Q
padoThI S s 2
> o =
Y o 2
= S,

@OopMBI KOHTPOJIS
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8 cemecTp

6 MonenupoBanue BrinosnHenne qomManHux 15 |TIK-1 Tect
CUTHAJIOB B CHCTEMax 3a/laHui
nepeaayr HHPOpMaIuu Wroro 15
7 MonenupoBanue Brinonnenue goMamHux 15 |IIK-1 JlomaliiHee 3a1aHue,
CUTHAJIOB C PACIIUPEHHUEM |3aJaHHUI Ompoc Ha 3ansaTusax, OT-
CIeKTpa Hroro 15 YeT MO0 UHIUBUIYAIIbHOMY
3amanuto, Tect
Hroro 3a cemectp 30
9 cemecTtp
3 MoaenupoBaHue [TpopaboTka JIEKITMOHHOTO 18 |IIK-1 JomaniHee 3aiaHue,
MPOCTPAHCTBEHHO- Marepuaia Omnpoc Ha 3aHsTUAX, Tect
BPEMEHHOTO KOJJUPOBAHUS
PEMEHHOTO KOMpOBa [ToaroroBka k 1aboparop- 8
HBIM paboTam
Hroro 26
4 MogenupoBanue cucteM |[loaroroBka k npaxkTuye- 16 |TIK-1 Ompoc Ha 3ausTusx, Tect
MOOUJILHOMU CBSI3H CKUM 3aHATHUSAM, CEMUHA-
TPETHEro MOKOJICHUS pam
OdopmieHre 0TYETOB 10 7
nabopaTopHBIM paboTam
Hroro 23
5 MoaenupoBaHue [ToaroroBka k mpakTuue- 8 |IIK-1 Onpoc Ha 3aHatusx, Tect
KaHaJIOB C CKHM 3aHSTHSAM, CEMHUHA-
MHOKECTBEHHBIM pam
AOCTYNIOM OdopmieHre 0TYETOB T10 8
J1abopaToOpHBIM paboTam
Hroro 16
8 MoznenupoBanue IToaroroBka K mpaxkTuye- IIK-1 Omnpoc Ha 3ansaTHAX, OT-
CITyTHUKOBBIX CUCTEM CKHM 3aHSATHSAM, CEMHHA- 4eT 110 JJabopaTopHoil pa-
CBSI3U pam 6ote, Tect
[ToaroroBka k maboparop- 8
HBIM paboTam
Hroro 16
9 MoaenupoBaHue [ToaroroBka k mpakThye- 8 TIK-1 KontponsHas pabora,
paguopeneiHbIX CUCTEM | CKUM 3aHSTHSM, CEMUHA- Ompoc Ha 3ansaTUAX, OT-
CBSI3U pam 4eT 1o JabopaTopHOi pa-
OdopmieHre 0TYETOB IO 8 Gote, Tect
n1abopaTOpHBIM paboTam
Uroro 16
Hroro 3a cemectp 97
IToxroroBka m cimada dK3a- 9 OK3aMeH
MEHa
Hroro 136
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCHIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecrieyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. Tudposas moOunbHas paanocBssb [ Tekct] : yuebHOe mocobue ams By3oB / B. A. TankuH. - 2-
€ u3n., mepepad. u gom. - M. : Topsiaast muams - Tenexom, 2012. - 592 c. (manmnuune B 6ubaunorexke TYCYP
- 40 5K3.)

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. Bonxos JI.LH., u np. Cucremsl mudpoBoi paguocBs3u: Y4eOH. mocodue. - M.: Dko-TpeHns,
2005. — 392c¢ (nanuuue B 6ubmmorexe TYCVYP - 42 7k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSHA

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUs

1. MopaenupoBaHue yCTpOMCTB Uil CUCTEM OECIpOBOIHOMN CBs3U [DNeKTpoHHBIN pecypc]: Me-
TOIMYECKOE TTOCOOME ISl MPAKTUYECKUX 3aHATUI M OpraHu3alliid CaMOCTOSTENIbHON paboThl CTYJEHTOB
HanpasneHus 210700.62 «HbokOMMYHUKAIIMOHHBIE TEXHOJOTUU U CUCTEMBbI CBsi3u» / AbenoB P. P. -
2014. 96 c. - Pexxum noctyma: http://edu.tusur.ru/publications/3866 (nata oopamenus: 11.07.2018).

2. MogenupoBaHue YCTPOMCTB Ul CUCTEM OecTpOBOIHOMN CBsi3U [DNeKTpoHHBIN pecypc]: Me-
TOIMYECKHUE yKa3aHUs K J1abopaTOpHbIM paboTam ais ctyaeHToB HanpasiaeHus 210700.62 «MHpokommy-
HUKAI[MOHHBIE TEXHOJOTHMH U CHUCTeMbl cBsizu» / AbGenoB P. P. - 2014. 60 c. - Pexum pocryma:
http://edu.tusur.ru/publications/3865 (mara oopamenwus: 11.07.2018).

3. Marematuueckoe MOJECTUPOBAHUE PAAMOTEXHUUYECKUX YCTPOMCTB M CHUCTEM [DNEKTPOHHBIN
pecypc]: YueOHO-MeToanueckoe mocoOre K MPaKTUUYECKUM 3aHATHIM M OPTaHU3AIMUA CaMOCTOSTEIIbHON
pabotrst / AGenoB P. P, Temsumep A. A. - 2013. 21 ¢ - Pexum pgocryma:
http://edu.tusur.ru/publications/2948 (mata oopamienwus: 11.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOqMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOM paboThl 00ydyaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIIOTCS B (OpMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3JI0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

JI71s1 JIMI ¢ HAPYIIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U MH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
1. PexkomeHIyeTcs HCIONB30BaTh MH()OPMAIIMOHHBIC, CIPABOYHBIE U HOpPMATHBHBIC 0a3bl JaH-
HBIX, K KOTOpeIM Y TYCYPa umeetcs noctyn https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHnune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 0O0ecriedeHnIo
AUCHUIJIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnevyeHne ISl JIEKIIMOHHbBIX 3aHATHH
Jliis mpoBeieHysl 3aHATUH JIEKLIMOHHOTO THIA, TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYIbTALUMH, TE-
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KYIIIETO KOHTPOJISI U MIPOMEKYTOYHOU aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIouHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOM ydeOHO# mebenbro. Mmerores
JEMOHCTpAIOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAOIINE TEMAaTHUECKHIE HI-
JFOCTPAIIMH 1O JICKIIMOHHBIM pa3/ieiaM JUCIUTUIAHBL.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI
JlaGoparopus «PagnoTexHudecKue enu U CUTHAIIBD)
yueOHasi ayJUTOpHs I IPOBEICHUS 3aHATUH 1TaOOPaTOPHOTO THIA
634034, Tomckas obnacte, T. Tomck, Bepmununa ynuna, a. 47, 314a ayn.
Onucanue uMeroierocs 000pya0BaHuUs:
- Jocka marautHo-mapkepHass BRAUBERG;
- Kouseprop AC-DC MC5BB UPBUC (8 mir.);
- USB Ocumnorpad-reneparop PCSGU250 (8 mT.);
- 8 pabounx cranuuii, (kommnbOTEpPOB), Ha 6aze npoueccopos Intel Core 15;
- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;
- Pabouee mecTo mpermnoaBares.
[IporpamMmMHoOe obecrieueHue:
- 7-Zip
— Far Manager
— Google Chrome
— Keysight Advanced Design System (ADS)
— Keysight Electromagnetic Professional (EMPro)
— Keysight SystemVue
— LibreOftice
— Mathworks Matlab
— Microsoft Office 2010 u Hmxe
— Mozilla Firefox
— Mozilla Thunderbird
— Oracle VirtualBox
— PDFCreator
— PTC Mathcadl3, 14
— Qt Framework (Open Source)
— Scilab
— Tracker PDF-XChange Viewer
— WinDjView
— XnView

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador
JlaGoparopusi «OCHOBBI TEOPHH LIETIEH»
ydeOHast ayUTOPHS IS TPOBEICHUS 3aHATHH JTAOOPAaTOPHOTO THIIA
634034, Tomckast o6macts, T. Tomck, Bepmmnuna ynuna, a. 47, 3146 ayn.
Omnwucanne uMeronierocst 000pyIOBaHUS:
- Nocka marautHo-MapkepHas BRAUBERG (2 mit.);
- Konseprop AC-DC MC5BB UPBUC (8 mt.);
- USB Ocuumnorpag-reneparop PCSGU250 (8 mt.);
- Boastmerp B3-38 (8 mit.);
- 8 pabounx cranuuii, (kommnpOTEpOB), Ha 6aze npoueccopos Intel Core i5;
- Kommnekr cnenunanuzupoBanHol yueOHoOI mebenu;
- Pabouee mecTo mpermnoaBares.
[IporpamMmMHoOe obecrnieueHue:
- 7-Zip
— Far Manager
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— Google Chrome

— Keysight Advanced Design System (ADS)
— Keysight Electromagnetic Professional (EMPro)
— Keysight SystemVue

— LibreOffice

— Mathworks Matlab

— Microsoft Office 2010 u HUXKE

— Microsoft Windows 8.1 u Hike

— Mozilla Firefox

— Mozilla Thunderbird

— Oracle VirtualBox

— PDFCreator

— PTC Mathcadl13, 14

— Qt Framework (Open Source)

— ScicosLab

— Scilab

— Tracker PDF-XChange Viewer

— Velleman PcLab2000LT

— WinDjView

— XnView

13.1.4. MarepuajbHO-TEXHUYECKOE U MPOrPaMMHOe o0ecrneuyeHue 1Jisl CAMOCTOSITeIbHON padoThI
s camocTOsATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast MmeOerb;

- komnsroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81T . - 5 miT.;

- KOMIBIOTEPHI MOJKIIOUYEeHBI K ceTH «/HTepHeT» U 00eCreYnBaroT JOCTYI B DJIEKTPOHHYIO WH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIITUHBI VISl JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B

OcBoeHUE MUCHUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBBS U MHBAIHJIAMHU
OCYIIECTBIIIETCS C UCTIOJIB30BAHUEM CPECTB O0YyUEHHUS OOIIIETo U CIICIMAIbHOTO Ha3HAUCHUSI.

[Ipu 3ansTHSAX C OOYUAIOMIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPETyCMOTPEHO UCIIOIB30BAHHUE 3BYKO-
YCUJIMBAIOIIEH armapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U JPYTHX TEXHUUECKUX CPEACTB MpUeMa/mepeaa-
9r yaeOHO nH(OPMAITUU B TOCTYITHBIX (hOpMax, MOOMILHOM CUCTEMBI TIPETIOIaBaHus IJIsT 00yJarOIIIXCS
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasi aymuTOpHUs, B KOTOPOH 3aHUMAIOTCS
oOydJaroniecs: ¢ HapylIeHHEeM CllyXa, 000py/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.
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[Tpu 3aHATUSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JICKITMOHHBIX U YYEOHBIX ayAUTOPHIX BO3MOKHOCTH TIPOCMOTPA YIAICHHBIX 00BEKTOB (HaIIPUMEp, TEKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ OOYYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNapaTa HCIOoJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3aganus

MHOXeCTBEHHOM JOCTYI ¢ OPTOTOHATBLHBIM YaCTOTHBIM Pa3eICHUEM, YCIOBUS OTCYTCTBUS MEXK-
KAHAJIbHBIX TIOMEX:

1) Kaxpiii kaHa BeleT mepenady Ha MOJAHECYIUX B BBIJCICHHON TOJI0CE YaCTOT, yCIOBUEM OT-
CYTCTBUSI MEKKAHAJIbHBIX TIOMEX SIBJIIETCSI OPTOTOHAILHOCTD MOAHECYIIUX B BBIICICHHOM CHCTEME T0JIO -
Ce 4acToT

2) Kaxplif kaHan BeeT nepenavyy Ha MOAHECYLIUX B BBIJCICHHOW MOJ0CE YaCTOT, YCIOBUEM OT-
CYTCTBUSI ME@KKAHAJIBHBIX TIOMEX SIBISIETCS (PUITBTPAIIHS KAHATBHBIX CUTHAJIOB 110 YaCTOTE;

3) Kaxnaplii KaHan BeeT Mepeayy Ha MOJHECYIIMX B BBIJICJIEHHOM MOJ0CE YacTOT, YCJIOBUEM OT-
CYTCTBHSI MEKKaHAJIbHBIX TTOMEX SIBJISIETCS BBEICHHE 3aIUTHOrO nHTEpBaia B OFDM cumBor;

4) Kaxplil kaHas BeJET nepeaavy Ha MOJHECYIIUX B BBIAEICHHOM MOJIOCE YAaCTOT, YCIOBHEM OT-
CYTCTBUSI MEKKAHAJIBHBIX TIOMEX SIBJISIETCSI BBEICHUE 3aIIIMTHOTO HHTEPBaja Mo 4YacToTe

KBaapatypHoe npeacTaBieHre y3KONOJOCHOTO CUTHAMA!

1) S(t) = i(t)cos(mt) —q(t)sin(wt), rme i(t) u q(t) MEIIEHHO MEHSIOMMECS AMIUIUTYIbI, COOTBET-
CTBEHHO cHH(pa3Has U KBaJpaTypHas

2) S(t) = A(t)cos(mt), rne A(t) nelicTBUTENbHASI MEUIEHHO MEHSIOIIAsACS aMIUIUTY A

3) S(t) = i(t)cos(mt) —q(t)sin(mt), rae i(t) u q(t) KOMIUIEKCHbIE MEIJIECHHO MEHSIOIIHECS aMILIH -
TY/IbI, COOTBETCTBEHHO, CUH(a3HAas U KBaJApaTypHas

4) S(t) = i(t)cos(wt) rae i(t) KOMIIIEKCHAs MEATICHHO MEHSIOIIASCS aMILTUTYa

Onpenenenne OFDM cumBoina:

1) Quckpetnbie orcyetsl OFDM cuMBona SBISIIOTCS Pe3yJIbTaTOM BBITIOTHEHUS 0OpaTHOTO JAHC-
KpeTHOTO TipeodpazoBanusi Pypbe, B KOADHUIIMEHTH KOTOPOTO OTOOPaKEHBI CHMBOJIBI COOOIIICHHMSI

2) Quckpetnblie orcuetsl OFDM cumBoOna SIBISIFOTCS PE3YJAbTATOM BBITIOJHEHUS MPSMOTO AUCKPET-
HOTO MpeodpaszoBanus Pypre

3) Huckpetnbie orcuetsl OFDM cumBoIia sBISIOTCS pe3yIbTaTOM BBIMOIHEHUS IPSIMOTO IUCKPET-
HOTO MpeoOpazoBaHusi Pypre,B KOIGHUIIMEHTH KOTOPOTO OTOOPAKEHBI CUMBOJIBI COOOIIICHHS

4) Juckpetnsie oTrcuetsl OFDM cuMBOia SBISIOTCS PE3YJIBTATOM BBIMOJHEHUST OOPAaTHOTO JHC-
KpeTHoro npeodpazoBanus Oypoe

CHUMBOJ MOIYISINH B IIU(PPOBBIX KaHAIAX CBS3M...:

1) OnpeneneHHbI Ha KOHEYHOM HHTEPBAJIE BpEMEHHN CUTHAII, IEPEHOCAIINI OUThI COOOIIEHNS.

2) OnpeneneHHblii HA KOHEYHOM MHTEpBaje BPEMEHHU CUTHAI, B MapaMeTpbl KOTOPOTO OTOOpaxke-
HBI (3arucaHbl) OUTHI COOOIICHMS.

3) TpancnopTHBIN CUTHAJI, TEPEHOCAIIMNA HHPOPMAITUIO

4) BuTOoBBI cUTHAJ, IEPEHOCAIINNA COOOIICHUE

Kakumu nmapamerpamu omnpenaenseTcs Tpedyemas moyioca nponyckanus nudpoBoro KaHaua CBS3H:

1) CxopocTsio niepeaaun HHGOPMAITHH

2) CKOpOCThIO Tiepeauu HHPOPMAIMH U CKOPOCTHIO KaHAJIBHOTO KOTMPOBAHUS

3) CKOpOCThIO KaHAIBHOTO KOIUPOBAHUS

4) CKopOoCThIO Mepelaur CUMBOJIA MOYJISIIIUN

Kakomy ycioBHIO JOKHBI YIOBIETBOPSATH TEHEPUPYIOIIHE TTOTUHOMBI M-TI0CIIETOBATEIEHOCTH

1) OpToronansHOCTH
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2) [TomuHOMBI TOJIKHBI OBITH TPOCTHIMU

3) Crenenb nMoiMHOMA JOJHKHA OBITH paBHA JUIMHE PETUCTPA CABUTA

4) Koa¢ppunueHTs NOIMHOMA MOTYT IPUHUMATH 3HaueHus 0 wiu 1

[II1pOKOMOIOCHBIE CUTHAIIBI 3TO:

1) Curnansl a7s1 KOTOPHIX MPOM3BEICHHE IIMPUHBI CIIEKTpa Ha MHTEPBAJ ONpPEAeIICHUs] HAMHOTO
OOJIBIIIE €IMHUIIBI

2) CurHaisl ¢ LIMPUHOM CIIEKTPa HAMHOTO OOJIbIIEH HecyleH

3) CurHaisl ¢ MIMPUHOM CTIEKTpa CPaBHUMOM C HEeCYIIeH

4) Curnansl ¢ BBICOKOH CKOPOCTBIO Mepeaau nHPOopMaLuu

[IupoKonoI0CHBIE KaHAJBI CBA3H 3TO:

1) Kananbl ¢ UpuHON CIIEKTpa CUrHaja HAMHOTO OOJIbIIeH CKOPOCTH Nepeaadn HHPOpPMaIIH

2) Kanaspl ¢ mmprHOM CHIEKTpa CUTHAJIA HAMHOTO OOJIBITICH HEeCyIen

3) Kanauns! ¢ lIMpUHOM CIIEKTpa CUTHajIa CPaBHUMOM ¢ Hecyleil

4) Kananbl ¢ BBICOKOW CKOPOCTBIO Mepeaur nHOopMaIuu

Kaxk omnpenensiercsi CKopocTh KaHAJIbHOTO KOAUPOBAHHS:

1) CxopocTh, C KOTOPO MepeaaroTcss CUMBOJIBI KO/Ia

2) CkopocTh, ¢ KOTOPO# KOZIEp TeHEpUpyeT OUTHI KoJa

3) CxopocCTh, C KOTOPO# mepenaroTcs OUTHI COOOIICHUSI TOCIIe KOTUPOBAHMS

4) OTHOIIEHUE CKOPOCTH Tepeiaud HHYOpMAIMK K CKOPOCTH Mepejayl CUMBOJIOB Kozia

C Kako#l 1eJIbI0 B CHCTEME CBSI3U C BPEMEHHBIM YIJIOTHEHHEM KaHAJIOB IMaKeThl MOOUILHON CTaH-
IIUHM BBOJAWTCS 3aIIUTHBII MHTEPBAI:

1) YcrpaneHus: MEXCUMBOJIBHON TTOMEXHU

2) [lepenaum ciy>keOHBIX KOMaH]T

3) CunxXpoHU3aUH

4) YcrpaHneHus MeKKaHAJIbHON TTOMEXHU

Kak onpenensercs ckopocTsb nepenaun nHGOpMaIimu

1) CkopocTh, ¢ KOTOPOIi epenatoTcs OUTHI

2) CkopOCTh, C KOTOPOI UCTOYHUK T€HEPUPYET OUTHI COOOIIIECHUS

3) CkopocTh, ¢ KOTOPOIi TepenatoTcs OUTH COOOIIEHUS TIOCIIEe KOAUPOBAHHUS

4) CKkopOCTh, C KOTOPOH NIEPEIatOTCsI CUMBOJIBI MOTYJISITUN

MHOXeCTBEHHBIH TOCTYII C KOJOBBIM pa3/iefieHHEM, CIIOCO0 YCTpaHEHHS MEKKaHAIbHbBIX TIOMEX

1) KonoBble kaHabl OPraHU3yIOTCS HA OCHOBE MPUCBOEHUS KaXJAOMY KaHaTy WHIUBUAYATbHOTO
KOJIa ¥ KXKIBIN KOJI TIepelaeTCs MOCIe0BaTEIbHO BO BpEMEHH

2) KonoBble kaHabl OPraHU3YyIOTCS HA OCHOBE MPHUCBOEHUS KaXJAOMY KaHaTy MHIUBUAYaTbHOTO
KOZIAa M KaXbIi KOJ IEPEAAETCA Ha CBOEU YaCTOTE

3) KonoBble kaHaJIbl OPraHU3YIOTCS HA OCHOBE MPUCBOEHUS KaXJAOMY KaHaTy WHIUBUAYATbHOTO
KOJIa ¥ MEXKIY KOIlaMH BBOAMTCS 3aILUTHBIN HHTEPBAI

4) KonoBsle KaHajbl OPraHU3ylOTCS Ha OCHOBE MPHCBOCHUS KaKJOMY KaHaJly MHIWBHUIYaJIbHOTO
KOJIa, YCIIOBUEM OTCYTCTBHUS MEKKAHAIBHBIX TIOMEX SIBIISICTCSI OPTOTOHAJILHOCTh KOIOB

MHOXeCTBEeHHBIH JOCTYI C BPEMEHHBIM pa3elIeHueM, CIoCO0 yCTpaHEHUS MEeXKaHAJIbHBIX MO-
Mex:

1) ITonp30BaTenu Ha UHTEPBAJIE KaJpa BEAYT Iepeaady Mocieq0BaTeIbHO

2) ITonp30BaTenu BeAyT Mepeaady Ha pa3HbIX 4acTOTaxX

3) Kaxxngomy nosbp30Bartesio B KaJipe BBIACISETCS BPEMEHHOE OKHO, B TEYEHUH KOTOPOTO OH BEJET
nepeaavy, /Uil yCTpaHEHUS] MEKKaHAJIBHBIX TOMEX B KaKJIOM OKHE BBOIHUTCS 3alIUTHBI WHTEpBAI, B
TEUYEeHUU Tiepejada He BEJeTCs

4) Ilonp3oBareny Ha MHTEpBaJe Kajpa BEAyT Iepenady MOocaeI0BaTeNbHO U B JJAHHBIE BCTABISIOT
3alIMTHBIA UHTEpPBAII

Kaxk omnpenensiercst ckopocTb nepeaayn HHPOPMAIIH:

1) CxopocCTh, C KOTOPOH MepeatoTcs OUThI

2) CkopocCTh, ¢ KOTOPOH UCTOYHUK T'€HEPUPYET OUTHI COOOIICHHS

3) CxopocCTh, C KOTOPO# mepeaaroTcs OUTHI COOOIICHUSI TOCIIEe KOTUPOBAHUS

4) CxopocTh, C KOTOPOM MEPEAAIOTCSI CHMBOJIBI MOAYJISILIUN

[I1pOKOMOIOCHBIE CUTHAIIBI:
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1) Curnansl s KOTOPHIX MPOU3BECHUE IUPUHBI CIIEKTPAa HA WHTEPBAJ OMpEACICHUS HAMHOTO
OOJIBIIIE €IMHUIIBI

2) Curnansl ¢ LIMPUHOM CIIEKTPa HAMHOTO OOJIbIIEH Hecyle

3) CurHainsl ¢ IMPUHOM CTIEKTpa CPaBHUMOM C HeCyIIei

4) Curnansl ¢ BBICOKOH CKOPOCTBIO Nepeaau nHPOopMaLuu

st wero ucnonwszyercst OFDM-monynsiius:

1) st 60pbOBI ¢ MEKCHUMBOJIBHON UHTEP(DEpEHITHEH

2) [t IOBBIMIEHUS JATBHOCTH PATUOCBS3H

3) Jlnst 60pbOBI ¢ Y3KOMOIOCHOM MOMEXOM

4) JInst CHUKEHUST BBIYUCIUTEILHOM CIIOKHOCTH

[Tpouieaypa SKBalali3UPOBAHUS B CUCTEMAX CBSI3H UCIIONB3YETCS IS

1) YopaBieHust CKOpOCTBIO Tepeaun JaHHBIX

2) YcrpaHeHUs MCKa)K€HUH, BBI3BAHHBIX KaHAJIOM IIEpeauu

3) MynbpTUIIEKCUPOBaHUS MOIb30BATEIbCKUX KAHAJIOB

4) [leTeKTUpOBaHUS HU3KOYACTOTHOM orubaromieit curaana

COBOKYITHOCTh TE€XHUYECKHUX CPEICTB U CPEIbl pacHpOoCTpaHEeHUs, oOecreynBaromias nepeaavy
COOOIIIeHHI, HA3bIBACTCS

1) Cuctema nepenaun naGopMaIuu

2) Cucrema niepeaayst COOOIICHUIA

3) Kanan nepenaun cooOmennia

4) Jlunus cBsi3u

C pocToM 4acTOTHI CUTHAJIA 3aTyXaHUE B JIMHUU CBS3H:

1) Ymenbiiaercs

2) He u3mensiercs

3) VeenuuuBaeTcs

4) daykTyupyer

KadecTBo mepegaun CUTHAJIOB TIEpeaull TaHHBIX OLICHUBAIOTCS:

1) Uckaxxenusimu OpMBbI CUTHAIIOB

2) OTcyTCcTBHEM HCKaXEHHUs B IPUHATON HH(pOpMaLun

3) Yucmom ommOOK B pUHATOM HHDOpMAITUN

4) MOIHOCTBIO IPUHSATOTO CUTHAJA

JlyniekcHoM nepenayu CBA3bI0 Ha3bIBACTCH:

1) OcymecTBnsercs nepeaya CUTHajIOB B OHOM Mape MPOBOJHUKOB B OJHOM HalpaBICHUH

2) OcyuecTBisieTcs epefaya CUTHAIOB B OHOM HalpaBiICHUU B YETHIPEXIIPOBOAHOM JIMHUU CBS -
31

3) OmHOBpEMEHHOW Tepelaud CUTHAJIOB MEXTy a0OHCHTaMU B 00OUX HAINpPaBJICHHSX, T.e. KaHAJ
CBSI3U JIOJDKEH OBITh IBYCTOPOHHETO JICHCTBHSL.

4) TloouepenHas mepenavya CUTHAIOB B 000MX HAINPaBICHUAX

VYBenudyeHue MHACKCa KBapaTypHOU MOAYIIALIMY IPUBEIET K:

1) K yBenuyeHuo ckopocTu nepeaul U BO3pacTaeT BEPOATHOCTh OMIMOKH .

2) K ymMeHbIIEHHIO BEPOSATHOCTH OIINOKU

3) K ymeHbI1eHHI0 CKOPOCTH Tepeadn

4) Hudero He U3MEHUTCS

14.1.2. Jxk3aMeHalIOHHbIE BONPOCHI
[TpuHLUIIBI TOCTPOEHNE MAaTEMAaTHYECKUX MOJIesIen
[TpyHLMIIBI CUCTEMHOTO TOIX0/1a B MOJEINPOBAHNN
[{udpoBoit kaHa CBA3H, MOJIENH (PU3MUECKUX KaHAJIOB
BexTopHOe npeacTaBieHne CUrHasia, KBaJpaTypHbIi MOAYJIATOP
MesxcumBoinbHas unTepdepenuus Gunstp HalikBucra
MHorono3ununoHHas KBajpaTypHas MO
Muoronosutninonnas OFDM monymsiiust
Mopenb CUCTEMBI CBSI3U C YaCTOTHBIM YIUIOTHeHHEeM kaHanoB (FDMA)
Mozens cucTeMbl CBSI3U C BPEMEHHBIM yIUIOTHEHHEM KaHaioB(TDMA)
Mopgenb CUCTEMBI CBSA3M C YaCTOTHBIM OPTOrOHAJIBHBIM YIuIoTHeHHEeM KaHanoB(OFDMA)
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[IceBnocnyyaiiHble TOCIEAOBATENILHOCTH U UX CBOMCTBA, JIMHENHBIE MOCIIEI0BATEIbHOCTH MAKCH -
MaJILHOU JUINHEI

[TocnenoBarensHocTH Tonma (g-mocnenoBarenbHOCTH), mocnenoBarenbHocT Kacamu (k-mocie-
JIOBATEIIbHOCTH).

Kanan nepenaun nannbix aist cucreM MIMO 2x2

CucreMbl TOABUKHOMN CBSI3M BTOPOTO MOKOJICHUS

IToctpoenue nponeros LIPPJI, pacuer ypoBHeM curnanos

CInyTHUKOBBIE CUCTEMBI CBSI3HM C UCITOJIb30BAHUEM IF€OCTALIMOHAPHBIX PETPAHCISATOPOB

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX
[udpoBoii kaHal CBSA3M, MOAETH (PU3MUECKUX KaHAJIOB, TMHEHHBIN (QUIBTPYIOIIUI KaHa, TUHEH -
HBIH QUIBTPYIOIINI KaHa ¢ IEPEMEHHBIMH ITapaMeTpaMu
Kanan nepenaun nanusix ans cucreM MIMO 2x2; MeTop! OLIEHKH COOOIIEHUs 0 MPUHUMAEMO -
MY CUTHAILY

14.1.4. Tembl MHAMBUIYAJIbHBIX 3aJaHUI
Pacuer npomyckHo# criocoOHOCTH Kanana cBsizu OFDM
Pacuet BeposTHOCTH OMTOBOM OMIMOKHM B KaHaje cBs3u ¢ ABI'TI
Pacuer nanbnoctu paguocssizu B OFDM-cucremax

14.1.5. Tembl fOMAIIHUX 3aJaHAN
Monenb mrymMomnoo0HOTO CUTHAJA
Monens hopmupoBanus OFDM cumBona
Monens CDMA kanHana
Monens OFDMA kanaia
Mopnenp kaHana nepegadd JaHHbIX Juis cucteM MIMO 2x2

14.1.6. TeMmbl KOHTPOJILHBIX PadoOT
Pagunopeneiinbie CUCTEMBI CBSI3H.
CucTeMbl CITyTHUKOBOM CBSI3H.
CHcTeMBl COTOBOM CBS3H.
CucteMsl CBsI3U OECIIPOBOHOTO MTUPOKOMOJIOCHOTO JIOCTYTIA.

14.1.7. Bonpocbl Ha cAaMONOATOTOBKY
Mogpenb 1udpoBoOro KaHalja CBs3H,
KomMmriekcHoe npecTaBieHne CUTHAIOB, KOMIJIEKCHAs! OrM0aro1as;
BekropHoe mpencraBiieHHe CUTHaa, KBaApaTypHbIA MOLYJIATOD;
MexcumBonbHass uatepdepenius ¢unsTp HalikBucta, ¢popmupyrommii punstp HaiikBucra s
yctpanenuss MCU
OpTOroHagbHOE YaCTOTHOE MYJIbTUIIIEKCHpoBaHue JaHHBIX (OFDM)
MHOK€eCTBEHHBIN JOCTYI C YaCTOTHBIM PA3AECICHUEM
MHOXECTBEHHBIN JOCTYN C BPEMEHHBIM PA3ACICHUEM.
MHOKECTBEHHBIN JOCTYN C KOIOBBIM Pa3/ICICHUEM.
MHO0XeCTBEHHOM JTIOCTYII ¢ OPTOTOHAIBHBIM YacTOTHBIM paszzeineaneM (OFDMA).

14.1.8. TembI J1a00paTOpHBIX padoT
OcHoBbI MOJIEIMpPOBaHUs B SystemVue
OFDM — Monynsiuus
UQPSK u GMSK monymsimu
IIpouenypa nepBuyHoi cuaxponusanuu B LTE
Crpykrypa ¢pusmnueckoro yposHs LTE
IIpouenypa ciyqaitnoro nocryna LTE

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSl M1 MHBAJIMIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHEBIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOThI

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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