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7 ITonroroska u cgada pK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 180 180 9acoB
5.0 5.0 3.E.

Ox3ameH: 1 cemecTp

Tomck 2018

CornacoBaHa Ha noptane N2 38539




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) 11.04.01 Pagunorexnuka, yreepxkaeanoro 30.10.2014 roma, paccMoTpeHa u 0f0-

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:

JHexan PT® K. YO. IlonoBa
3aBeayoNIHi BRITYCKAIOMICH Kad.

TOP A. A. T'enbuiep
OKCIIepTHI:

3aBenyromuii kapeapoi TereKkoMMy-
HUKAIUHA U OCHOB PalMOTEXHUKU

(TOP) A. A. T'enbuiep
JlonieHT Kadenpsbl TeIeKOMMYHHKa-
Ui 1 ocHOB paguotexHuku (TOP) C. U. boromornos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
bazoBas TeopeTnyeckas moAroToBKa Mo MeToiaM MOACITUPOBAHHUS.
OcBOeHHE METO/I0B MAaTEMAaTUYECKOTO U UMUTALIMOHHOT'O MOJIETTUPOBAHMUSL.
OcBoeHHE COBPEMEHHBIX HHCTPYMEHTOB MOJICIIMPOBAHUS.

1.2. 3agaun IMCHMIIINHBI
— OcBoeHHE METOJOIOTUYECKIX OCHOB MOJICTTUPOBAHMS M IPUHIIMIIOB CUCTEMHOTO MOAX0a
— TlonyuyeHue yCTOMYMBBIX HABBIKOB MPAKTHUUECKON PaOOTHI TT0 MOJICTUPOBAHUS OECTIPOBOAHBIX
CHCTEM CBSI3H.

2. MecTo nucuuiiuebl B cTpykrype OIIOII
Hucuumuinna «MuTanmonHoe MoJienupoBaHue paauorexuudeckux ycrpoiicts» (b1.B.O/1.1) or-
HOCHTCS K 010Ky 1 (BapuaTHUBHAas 4acTh).
[TpenmecTBYOIKUMU JUCUUIUIMHAMY, (OPMUPYIOIIMMHU HayallbHbIE 3HAHUS, SBISIOTCA: YCTpOii-
CTBa reHepupoBaHus U GOpMUPOBaHUS HUPPOBHIX CUTHAJIOB.
ITocnenyromuMy JUCUUIUIMHAMU SBJISAIOTCA: MareMaTM4ecKoe MOJAEIUPOBAHUE PaSUOTEXHUYE-
CKUX YCTPOWCTB U cucTeM, PaaroTexHuueckue cucTeMsl rnepeaadu nHpopmanuu, Teopust paauocBsi3u.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIU:

— OIIK-2 cnocoOHOCThIO UCTOIB30BaTh PE3yAbTaThl OCBOCHUS TUCHUILUIMH MPOTPAMMbBI Maru-
CTpaTypshl;

— TIK-2 cntocoGHOCTBIO BBHIMIOIHATE MOICTUPOBAaHNE OOBEKTOB M MIPOIIECCOB C IENIbI0 aHATN3a U
ONTUMU3ALMKA UX MAapaMETPOB C HCIOJIb30BAaHUEM HMMEIOUIUXCSA CPEJCTB MCCIIEIOBAaHUM, BKIIIOYas CTaH-
}IapTHBIe ITaAKCThI npnmanme nporpaMM;

— IIK-4 cnocoOHOCThIO K OpraHU3allii U MPOBEICHUIO SKCIIEPHUMEHTATbHBIX UCCIEIOBAHUN C
HpI/IMeHeHI/IeM COBpeMeHHbIX CpeI[CTB 1 MCTOOOB,

B pe3ynbraTe n3ydeHus TUCIUTLTAHBI 00yYaIOMUNACS TOJDKEH:

- 3HATh OCHOBBI MATCMAaTHUYCCKOI0O U UMHUTAIITUOHHOI'O MO,Z[GJII/IpOBaHI/IH; OCHOBBEI HJIaHI/IpOBaHI/IH
AKCIIEPUMEHTA.

- yMeTb CO31aBaTb MAaTEMAaTHUUYCCKHUEC U MMHUTAIIMOHHBIC MOICIIN yCTpOfICTB U CHUCTEM CBA3MU,
aHAJIM3UPOBATh YCTOHYMBOCTD M YYBCTBHTEIBHOCTh MOJAEIH K BO3MYILICHHAM; (POPMYIHPOBATH 3aayH,
KOTOPBI€ HEOOXOAMMO PEIIaTh METOIAMH MaTEMaTHIECKOTO WJIM UMHATAIIMOHHBIM MOJISTTUPOBAHUEM.

- BJAA€Th COBpeMeHHbIMI/I METOAAMHU U TEXHOJIOTUSIMHU MATECMATHUYCCKOI'O U MMHUTAIITMOHHOI'O
MOJICIMPOBAHUS;, HABBIKAMU TJIAHUPOBAHUS M IPOBEACHUS SKCIIEPUMEHTA

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0€MKOCTh AUCIUIUIMHBI COCTaBIsIET 5.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIN -

%Zgﬁlld.ua 4.1 — Tpya0eMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
1 cemectp
AynuTopHbIe 3aHATHS (BCETO) 60 60
Jleknun 18 18
[IpakTrueckue 3aHATUA 18 18
JlaGopaTtopHbIe pabOThI 24 24
CamocTosiTenbpHas paboTa (Bcero) 84 84
Odopmienue oT4eToB 1o Ja00paTOpHBIM paboTam 24 24
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[TpopaboTka JIEKITMOHHOTO MaTepraia 12 12
[ToaroroBka kK MpakTUYECKUM 3aHATUAM, CEMUHAPAM 48 48
Bcero (6e3 sx3amena) 144 144
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 180 180
3auetHble EauHunml 5.0 5.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

—_ (D]
7 2 = | 8 g 2 E
oy o) 3 ; Q& o =
. o Q g S 2 >~ 5
HasBanus pa3nenoB TUCHUTLTAHBI i © o, o, o 2 &5
S 5 G = 80 = E
e, < < S e =
= = O m & _8 e
1 cemectp
1 CoBpemMeHHOE COCTOSTHHE TTPOOIEMBI 1 0 0 1 2 OIIK-2, T1K-2,
MOJIETMPOBAHUS TEJIEKOMMYHUKAIIMOH- [1K-4
HBIX CETEU U CHCTEM.
2 IIpuHIMIBI CHCTEMHOTO TIOJIX0/1a B MO- 1 0 0 1 2 I1K-2, 11IK-4
JeIMPOBAHUHU
3 MoaenupoBaHHe CIy4aiHBIX BETUYHH 4 4 0 17 25 |IIK-2, [1IK-4
U TIPOIIECCOB
4 TTakeThl U NPUKIIATHBIE TPOTPAMMBI MO- 2 0 4 8 14 | 1IK-2, [IK-4
JETUPOBAHUS CUCTEM CBSI3U.
5 MogenupoBaHue KaHaJIOB COBPEMEH- 10 14 20 57 101 |IIK-2, [IK-4
HBIX CHUCTEM CBSI3H.
Hroro 3a cemectp 18 18 24 84 144
Hroro 18 18 24 84 144
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIUSIM)
CopneprkaHue pas3iesaoB JUCIUILIMH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3ienaoB TUCIUILIMH (TI0 JICKITHSIM)
3 z§
3 =
Z > 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCHUILITUHBI (110 JICKIUSM) zF &5
o E
= 2 =
a e g
= S
1 cemectp
1 CoBpemenHoe [Ipenmet u 3agaun Kypca. COBpeMEHHOE COCTOSIHUE U 1 OIIK-2
COCTOSTHHE MPOOIIeMBI MEePCIEKTUBBI PA3BUTHS METOJIOB M TEXHOJIOTHI MOJIe-
MOJICIIUPOBAHUS JUPOBAHUS YCTPOUCTB U cUCTEM CBs3H. OCHOBHBIE
TEJICKOMMYHHUKAIIMOHHBIX | TPUHIUIIBI TOCTPOSHUS MOJIENIEH TEIIEKOMMYHHUKAIIH-
CeTell U CUCTeM. OHHBIX CHUCTEM.
Hroro 1
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2 ITpyuHIUIIBI CHCTEMHOTO
MOJIX0/1a B
MOJICTTUPOBAHUH

Bupl MoemupoBaHus; CACTEMHBIHN TOIXOT B MOJIC-
JIUPOBAHUH, CYITHOCTH MSTKOTO U )KECTKOTO CUCTEM-
HoTro noxona. dopManu3amus U aIlrOPUTMHU3AITISL
MPOIEeCCOB QYHKIIMOHUPOBAHUS YCTPOUCTB U CUCTEM;

Htoro

I1K-2

3 MoaenupoBaHue
CIIy4alHbIX BETUYUH U
MIPOIIECCOB

MonennpoBanre MapKOBCKHX CITy4alHBIX MPOIIEC-
coB.JlMCKpeTHbIE MOAETN TUHEHHBIX CTAllMOHAPHBIX
CUCTEM W CTAIMOHAPHBIX CIIYYalHBIX TIpoiieccoB. Mo-
JETMPOBAHUE MHOTOMEPHBIX JUCKPETHBIX CITyYalHbIX
TTOJIEM.

Hroro

[IK-2

4 TTakeTsl U IPUKIATHBIE
IPOrPaMMBI
MOJICTTUPOBAHMS CUCTEM
CBSI3U.

[Tporpammuas cpena Matlab u nmaker BU3yarbHOrOMO-
nenmupoBanus Simulink. MaTepdeiic cpensr Matlab.
Co3znanne ¥ MACKUPOBAHUE MOJICHCTEM.

HUroro

I1K-2

5 MonenupoBanue
KaHaJIOB COBPEMEHHBIX
CHCTEM CBSI3H.

Mopenu curHajaoB U ITIOMEX B CHCTeMax cBsi3u Mojie-
JIA TUCKPETHBIX KaHaNoB. JInHeitHas Mmoaynsuus. [Jle-
MOZYJISILUS CUTHAI0B. MoJienu ypOBHS 3B€HA JTaHHBIX
TEJTIEKOMMYHHUKAIIMOHHBIX cucTeM. [TyaccoHoBckue
MOZAENU. MapKOBCKUE MOJEIIH IPOTOKOJIOB MHOXKE-
CTBEHHOTO JOCTYTIA.

MHuorono3unnonsas moaysinus QAM, APSK.
OFDM monymsiiust.

IK-2, TIK-

Hroro 3a cemectp

MHOKECTBEHHBIN JOCTYII ¢ OPTOTOHATHHBIM KOJOBBIM
(CDMA) u yactotaeiM (OFDMA) pa3aenenuem Ka-
HAJIOB.

MeToibl MOJETTMPOBAHUS KAHAJIOB CBA3H C MHOT'OJIY-
YEBBIM PACIpPOCTPAHEHUEM PaJUOBOIH

Hroro

10

18

5.3. Pa3nenbl AUCHUILUIMHBI U MEKIMCIUIIIMHAPHBIE CBSI3H ¢ 00ecneYnBalOIMMHM (TPeIblyIMH)

U o0ecneynBaeMbIMH (NOCJISAYOMIUMHU) JUCHUATIIMHAMHA

Paznenbl quctuIIMHBl ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U

o0ecrneynBaeMbIMH (TTOCIEIYIOMIMMHI) TUCHUTUTMHAMHY MIPEICTaBICHbI B Tabmuie 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI 1 MEKIMCIUTUIMHAPHBIC CBS3U

HanmeHnoBaHue JUCHUILIAH

Ne paznenoB qaHHOW MUCIMIUIAHEL, 1711 KOTOPBIX
HE00XOMMO H3yueHHEe 00ECTICUNBAIONIUX U
00ecIeYnBaeMbIX JUCIUILINH

1 2 3 4 5
[MpeamecTByromuye TUCIUTLTHHEI
1 YerpoticTBa renepupoBanus u (OpMHpPOBA- n 4 4 4 L
HUS TU(POBBIX CUTHAIIOB
[Tocnenyromue TUCIUTIITUHBL

1 Marematinueckoe MOJEITUPOBAHUE PATHO- . n
TEXHUYECKHUX YCTPOMCTB U CUCTEM
2 PagnoTexHHUUECKHE CHCTEMBI TIEpeiau HH- + +
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dhopmanmm

3 Teopus paanocBsizu + + + + +

5.4. CooTBeTCTBHE KOMIIETEeHUM I, JopMHUPYyeMbIX IPH M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NUCHIUILIAHBI, U BUJOB 3aHS -

TUH
= Buns! 3ausThit
3 - -
= 3 g e DopmMBbI KOHTPOJIS
) GM) o o P p
= .
= = = © %
S = S &)
M =
OIIK-2 + Ompoc Ha 3ansTUAX, Tect
ITK-2 + + + JomamHee 3aganue, Otuer
10 J1abopaTtopHoi pabdoTe,
Omnpoc Ha 3ansaTHX, Tect
IIK-4 + + + + Homamnaee 3aganune, OTaeT
o naboparopHoii pabote,
Onpoc Ha 3anATHsX, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbaune 7.1.
Tabauna 7.1 — HammeHoBaHue 1a0OpaTOpHBIX padoT

3 =
3 = g
2 > 5
HasBanus pasnenos HaumeHnoBaHue 1a00paTopHBIX padoT § - g E
S a8 =
a Q2
~ S
1 cemectp
4 Tlakets! 1 npukiiagubie | OCHOBBI MOJIETMpPOBaHUs B SystemVue 4 ITK-2, TIK-
IPOrpamMMBbl Hroro 4 4
MOJICTTUPOBAHUS CUCTEM
CBS3H.
5 MogaenupoBaHue OFDM — monymsinus 4 T1K-2, IIK-
KaHAJIOB COBPEMEHHBIX | (j()pSK 11 GMSK M Oy 4 4
CUCTEM CBS3H.
[Ipouenypa nepsBuunoi cuaxponusauuu B LTE. 4
Crpykrypa ¢pusmueckoro yposHs LTE 4
[Ipouenypa ciyuaiinoro nocryna LTE 4
Hroro 20
Hroro 3a cemectp 24

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHnue npakTUUeCKuX 3aHATHN (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 =
3 = =
2 > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
< 2 5
> sz
a S 2
~ S}
1 cemecTp
3 MoaenupoBaHue OnTuManbHOE pacnpeeieHrne HHPOPMaIMOHHBIX T10- 4 I1K-2, I1K-
CIIy4alHbIX BEJIMYUH U TOKOB B CUCTEMax OECIpOBOIHON Mepeiad TaHHbIX 4
MIPOLIECCOB Hroro
5 MogenupoBaHue Pacuer mpomrycknoii criocoonoctrt OFDMA cucteMm B ITK-2, TIK-
KaHaJIOB COBPEMEHHBIX  |KaHalle ¢ OeNbIM rayCCOBBIM IIIYMOM 4
CHCTCM CBA3H. Pacuet npomrycknoit cnocooHoctt OFDMA cucrem B 4
KaHaJIe C IUIOCKUM U CEJIEKTUBHBIM 3aMUPaHUEM.
dopmupoBanue U 00pabOTKa CUTHATBLHO KOJAOBBIX 6
KOHCTPYKIIMH NIMPOKOIIOJIOCHBIX CHCTEM 0eCpOBO/-
HOTO J0CTyna
Hroro 14
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa

Bugapl camoctosTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPyEMble KOMIIETEHIIUU MTPEICTABIICHHI B

tabmuie 9.1.
Tabmuua 9.1 — Buasl caMOCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 z §
3 = =
) O =
Buasr camocTosTensHOM & > O
HasBanus pasnenos 5 - =9 @OpMBI KOHTPOJIA
paboThI g s 2
3 o =
a Q2
~ S
1 cemectp
1 CoBpemenHoe [TpopaboTka JIEKIIMOHHOTO 1 IK-2, Ompoc Ha 3ansATUAX, TecT
COCTOSTHHE MPOOIEeMbI Marepuaa [1IK-4
M UpOBaHUS
OACTHpOBA Hroro 1
TEJIEKOMMYHHUKAIITMOHHBIX
CETEU U CUCTEM.
2 IIpunnuns! cuctemHoro |IIpopaboTka neKmoHHOTO 1 [1K-2, Omnpoc Ha 3anaTHsIX, Tect
IIOAX0Ja B Marepuala T1K-4
MOJICTTUPOBAHUH Hroro 1
3 MopenupoBaHue [ToaroroBka k mpakrTuue- 16 |IIK-2, JlomaliiHee 3a1aHue,
CIIyYailHBIX BEJIMYMH U CKHMM 3aHSTUSIM, CEMHHA- I1IK-4 Ompoc Ha 3aHATHAX, TecT
MIPOLIECCOB pam
[TpopaboTka JIEKITMOHHOTO 1
Marepuaa
Hroro 17
4 Takets! 1 pukyaanbie | [IpopaboTka JEKIMOHHOTO 4 |IIK-2, Omnpoc Ha 3aHsaTHAX, OT-
MPOTrPAMMBI Marepuala [1K-4 4eT 1o JabopaTopHOi pa-
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MojenupoBanus cucteM | OdopmiieHrne 0TYETOB O 4 6ote, Tect
CBSI3H. nabopaTopHbBIM paboTam
Hroro 8
5 MogaenupoBaHue [ToaroroBka k mpakTuue- 32 |IIK-2, JomanrHee 3a1aHue,
KaHAJIOB COBPEMEHHBIX CKHM 3aHSATUSAM, CEMHHa- [1K-4 Ompoc Ha 3ansTUAX, OT-
CHUCTEM CBSI3U. pam 4eT 110 JJabopaTopHoil pa-
[IpopaboTka TeKIHOHHOTO 5 Gote, Tect
Matepuaina
OdopmieHre OTYETOB T10 20
J1abopaTOpHBIM paboTam
Hroro 57
Hroro 3a cemectp 84
IloaroroBka u caaya sK3a- 36 Ok3ameH
MEHa
Hroro 120
10. KypcoBoii npoekT / kypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbII
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOM 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
JloMarraee 3aganue 5 10 5 20
Onpoc Ha 3aHATUSX 5 10 5 20
OTuet no nabopaTopHOii 10 10 10 30
pabote
Wroro makcumymM 3a nepu- 20 30 20 70
on
DK3aMeH 30
Hapacraromum ntorom 20 50 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJBHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMbI OauioB Ha naty KT 2

11.3. Ilepecyetr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOiuLe
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11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6aisos,

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

HK3aMeH

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

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor110)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

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

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreYeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa
1. Iudposas MoOuIbHas paauoCBs3b: yueOHOe nocodue g By30oB / B. A. I'ankun. - 2-e u3z.,
nepepad. u jpom. - M. : T'opsuast nunus - Tenexom, 2012. - 592 c. (nanuuue B 6ubmmorexe TYCYP - 40
9K3.)

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

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. MonaenmupoBanue yCTPOUCTB I CHCTEM OECTPOBOAHON CBSI3U [DIEKTPOHHBIN pecypc]: Me-
TOIMYECKOE TTOCOOUEe NIl MPAKTUYECKUX 3aHATUN M OpraHU3aIlMi CaMOCTOSITENIbHON pabOThl CTY/IEHTOB
HarpaBieHus « HPOKOMMYHUKAIIMOHHBIE TEXHOJOTHH U CUCTEMBI CBsi3m» / AGeno P. P. - 2014. 96 c. -
Pexxum noctyma: http://edu.tusur.ru/publications/3866 (nara obpamenus: 19.07.2018).

2. MopaenupoBaHue YCTPOMCTB JJII CHCTEM OECIPOBOAHON CBSI3U [DIEKTPOHHBIN pecypc]: Me-
TOMYECKUE YKa3aHUsI K JIAOOPATOPHBIM paboTaM JJisi CTYIeHTOB HampapiieHus: «MH()OKOMMYHUKAIOH -
HbIE TEXHOJIOTMM M CHCTeMbl cBsism» / AOGenoB P. P. - 2014. 60 c. - Pexum npocryna:
http://edu.tusur.ru/publications/3865 (mara obpamenus: 19.07.2018).

3.  OCHOBBI IOCTPOEHUSI CUCTEM OECITPOBOAHOTO MIMPOKOMOIOCHOTO TOCTyMA [ DIEeKTPOHHBIH pe-
cypc]: YaebHO-MeToamueckoe mocodue st maboparopusix padot / Kprokor . B., Poroxuukos E. B.,
[uGensryT A. A. - 2015. 49 c. - Pexxum goctyna: http://edu.tusur.ru/publications/5107 (mata obparie-
Hus: 19.07.2018).

4. Cucremsl LTE [DOnektponnsiii pecypc]: Jlaboparopusiii npaktukyMm / Kprokos . B., Jlemu-
noB A. 4., [Tonosa K. 1O. - 2015. 14 c. - Pexxum gocryma: https://edu.tusur.ru/publications/4982 (nara 06-
pamenus: 19.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS IJIsI JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
UHBAJU/I0B

Y4eOHO-MeTOIMUECKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YMCIIa JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 370POBbSI ¥ MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlast I ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1st JiM1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;
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I[J'Iﬂ JIMI ¢ HADYUICHUAMMU OIIOPHO-ABUTATECJIBHOI'O allmaparTra:

B Ie4aTHOU hopme.

B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;
B Ie4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI
[Ipy M3ydeHHMH NUCUMIUIMHBI pEeKOMEHAyeTcsl oOpamiarbes K 0a3aMm JaHHBIX, WHGOpMAaIu-

1.
OHHO-CIIPAaBOYHBIM UM  TOUCKOBBIM  cucTemMaMm, K KotopeiMm y TYCVYPa

https://lib.tusur.ru/ru/resursy/bazy-dannyh

OTKpBIT ~ JOCTYII:

13. MaTepuajibHO-TEXHHYECKOe o0ecneyeHue TMCIUILVINHBI U TPpedyeMoe MporpaMMHoe

odecrmeyeHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0

JUCHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHUs 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUECTBOM I10-
CaZI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbio. MMeroTes
JI€MOHCTpalMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMS, 00eCcIeunBaroIIie TEeMaTHIeCKUEe Uil -
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepI/IaIILHO-TeXHI/I‘lGCKOC U IIPpOorpaMmmMHoOe odecmeueHne AJIS MPAKTHYE€CKUX 3aHATHIA

YyebOnas aymutopus «BeraucauTenbHbIi 3am» / KoMnbloTepHbIi Kiiace

yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI IPAKTUYECKOro TUIA, ydeOHas ayauTopus JUis Ipo-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 47, 318 aym.

Onucanue uMerouierocs 000pya0BaHuUs:
- Jlocka mapkepHasi;
- DKpaH Juis IPOEKTOPA;

- 8 pabounx cranmnwmii Ha 6a3e mporeccopoB AMD Athlon IT X2;
- 2 pabouux ctannuii Ha 6a3e mpoieccopoB Core 2 Duo;
- Kommutekt cienmanusupoBanHoi yueOHON Mebenu;

- Pabouee mecTo npenonaBares.
ITporpaMMHoO€e obecrieueHue:

7-Zip

ARM Microcontroller Development Kit (MDK)
Adobe Acrobat Reader

Algorithm Builder

Altera Quartus Prime Lite Edition

Far Manager

Google Chrome

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

LibreOftice

Microsoft Windows 7 Pro

Microsoft Windows 8.1 u Hike

Mozilla Firefox

Mozilla Thunderbird

Net-Simulator

PDFCreator

PTC Mathcadl13, 14
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— Qt Framework (Open Source)
— Qucs

— ScicosLab

— Scilab

— Tracker PDF-XChange Viewer
— WinDjView

— XnView

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoOe odecriedeHne J1JIs J1adopaTopHbIX padoT
Yueonas aymutopus «lludpoBas cBsa3p» ocHoBaHa coBMecTHO ¢ Keysight Technologies
yueOHasi ayuTOpus ISl IPOBEICHHS 3aHATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpus IS TIPO-
BEJICHUS 3aHATHI 1a00paTOPHOrO THUMA

634034, Tomckast o6macts, T. Tomck, Bepmmauna ynuna, a. 47, 309 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- 10 pabouux craniuit Ha 6ase mporeccopon Intel Core i5;

- locka MarauTHO-MapkepHas Brauberg;

- Otnanounsie marel DEO-NANO na 6aze IIJIMC Altera Cyclone IV (4 mir.);

- Otnagounsie miatel DEO-CV-board Ha 6a3e IIJIMC Cyclone V (6 mrT.);

- Croiiku ¢ TereKkoMMyHHKannOoHHBIM obopynoBanueMm "TETRA" (oOopynoBaHue TpaHKUHTOBOU
OecrpOBOHOM CBSI3U) C CUCTEMOM MUTAHUS U BEHTHISALIUU;

- Kommutekt cienmanusupoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBaress.

ITporpaMMHoO€e obecrieueHue:

- T-Zip

— Adobe Acrobat Reader

— Algorithm Builder

— Far Manager

— Google Chrome

— Keysight Advanced Design System (ADS)

— Keysight Electromagnetic Professional (EMPro)

— Keysight SystemVue

— LibreOffice

— Mathworks Matlab

— Microsoft Office 2010 u Huxe

— Microsoft Windows 8.1 u Hike

— Mozilla Firefox

— Mozilla Thunderbird

— Oracle VirtualBox

— PDFCreator

— PTC Mathcadl3, 14

— ScicosLab

— Scilab

— Velleman PcLab2000LT

— WinDjView

— XnView

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 aJIpecaMm:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
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- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8['T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOYEeHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe 0OOecredeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHONW MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayTuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0BaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPEyCMOTPEHO HUCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHAX BO3MOKHOCTH IIPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOIIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMaIU B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHA SaerﬂJIeHHI)IX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONIB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

KBanparypHoe npesicraBieHie y3KONOJIOCHOTO CUTHANA:

1) S(t) = i(t)cos(wt) —q(t)sin(wt), rme i(t) u q(t) MEIIEHHO MEHSIOMUECS aMIUTUTYIbl, COOTBET-
CTBEHHO cuH(pa3Has U KBaJpaTypHas

2) S(t) = A(t)cos(mt), rme A(t) melicTBUTENbHAS] MEUICHHO MEHSIOIIASACS aMIUTUTY/Ia

3) S(t) = i(t)cos(wt) —q(t)sin(wt), rae i(t) u q(t) KOMIJIEKCHbIE MEIJIEHHO MEHSIFOITUECS aMILIH -
TYyJbl, COOTBETCTBEHHO, CHH(Da3Has U KBaJIpaTypHas

4) S(t) = i(t)cos(mt) rme 1(t) KOMITTIEKCHAs METICHHO MEHSIFOIIASICS aMILTUTY/Ia

Onpenenenune OFDM cumBona:

1) Quckpetnsie orcuetsl OFDM cuMBona SBISIIOTCS pe3yJIbTaTOM BBIIIOJHEHUS] 00paTHOTO AMC-
KpeTHoro npeobpaszoBanust Pypwe, B K03 HUIIHMEHTHI KOTOPOTO 0TOOpaskeHbl CUMBOJIBI COOOIIICHHS

2) Muckpetnbie otcuetsl OFDM cumBosia SBISIFOTCS pe3y/IbTaTOM BBIIIOJTHEHHSI IPSMOTO TUCKPET-
HOTO npeodpazoBanus Oypbe

3) Huckpetnsie orcuetsl OFDM cuMBoOIIa SIBISIOTCS Pe3yabTaTOM BBIMOJIHEHHUS MPSIMOTO AUCKPET-
Horo npeobpazoBanus Pypbe,B K03 HUIHMEHTH KOTOPOT0 0TOOPakeHbl CUMBOJIBI COOOIIIEHHS
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4) Muckpernsie orcuetsl OFDM cuMBona SIBISIIOTCS PE3yIbTATOM BBIMOJIHEHHUSI OOPaTHOTO JTUC-
KpeTHoro npeodpazoBanus Oypoe

MHOXeCTBEHHOH JOCTYI C OPTOrOHAJIBHBIM YaCTOTHBIM Pa3/IEIEHUEM, YCIOBHSI OTCYTCTBHS MEXK-
KaHaJIbHBIX TIOMEX:

1) Kaxxap1ii kaHan BeAeT nepeaady Ha NOJHECYIIUX B BBIIAECIEHHOM IOJIOCE YacTOT, YCIOBHEM OT-
CYTCTBUS MEKKaHaJIbHBIX TIOMEX SBIISIETCS OPTOTOHATIBHOCTD MOJHECYIIUX B BbIIEJICHHON CUCTEME MOJIO0-
C€ 4acToT

2) Kaxxapiii kaHan BeAET mepenady Ha MOAHECYITUX B BBIJCICHHON TOJI0CE YaCTOT, yCIOBUEM OT-
CYTCTBUS MEXKKaHAIBHBIX MTOMEX SBISICTCS (PUIBTpAIUs KaHAIBHBIX CUTHAJIOB TI0 YaCcTOTE;

3) Kaxnapiii kaHan BeeT mepeady Ha MOJHECYIINX B BBIJICIEHHOHN MOJI0CE YacTOT, YCJIOBUEM OT-
CYTCTBHSI MEXKKaHAJIbHBIX TOMEX SBJISIETCS BBEIEHHUE 3alUTHOro nHTepBasia B OFDM cumBour;

4) Kaxxaprii kaHas1 BeZIET nepeaady Ha MOJHECYIIUX B BBIJCICHHOM MOJIOCE YacTOT, YCIOBHEM OT-
CYTCTBHSI MEXKKaHAJIBHBIX TOMEX SBJISIETCS BBEICHUE 3alIUTHOTO HHTEPBAJIA TI0 YaCTOTE

Kakumu nmapamerpamu omnpenenseTcs: Tpedyemas moyioca nponyckanus Hu@poBoro KaHaua CBA3H:

1) CxopocThio niepeaud HHGOpMaIu

2) CkopoCThIO Niepeaud HHPOPMAIMH U CKOPOCTHIO KaHAJIBHOTO KOIMPOBAHUS

3) CKOpOCTBIO KaHAIBHOI'O KOAUPOBAHMSI

4) CKOpOCThIO TIepe/Iaur CHMBOJIA MOTYJISIITUN

CuMBON MOy ALY B IU(POBBIX KaHANaX CBS3M....

1) OnpeneneHHpIii HA KOHEYHOM MHTEPBAJIe BPEMEHU CUTHAJ, IEPEHOCSITUN OUTHI COOOIICHUSI.

2) OmpenenieHHBIN Ha KOHEYHOM MHTEpBaJIe BPEMEHH CHTHAJI, B TapaMeTphbl KOTOPOTO 0ToOpaxe-
HBI (3amMCaHbl) OUTHI COOOIIICHHUS.

3) TpancnopTHBIN CUTHAJI, TIEPEHOCAIIMNA HHPOPMAITUIO

4) BuToBBII cUTHAJ, IEPEHOCAIINN COOOIICHUE

Kakomy yci0BHIO JOIKHBI YAOBIETBOPSTH T€HEPUPYIOIINE TIOTMHOMBI M-TI0CI€10BaTeIbHOCTH:

1) OpToroHansHOCTH

2) [TomuHOMBI TOJIKHBI OBITH TPOCTHIMU

3) Crenenb MoMHOMA JOJHKHA OBITH paBHA JUIMHE PETUCTpPA CABUTA

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

C Kako# 1eJIbI0 B CHCTEME CBSI3U C BPEMEHHBIM YIJIOTHEHHEM KaHAJIOB IMaKeThl MOOUILHOW CTaH-
IIUU BBOJIUTCS 3aIIUTHBIN HHTEPBAI:

1) YcrpaneHus: MEXCUMBOJIBHON TTOMEXHU

2) [lepenaum ciy>keOHBIX KOMaH]T

3) CunxXpoHU3aUH

4) YcrpaHneHus MeKKaHAJIbHOU TOMEXHU

[IrpoKoMnoI0CHBIE KaHAJIBI CBA3H 3TO:

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

2) Kanaspl ¢ mmprHOM CIIEKTpa CUTHAJIA HAMHOTO OOJIBITICH HEeCyIen

3) Kanauns! ¢ lIMpUHON CIIEKTpa CUTHajIa CPaBHUMOM ¢ Hecyleil

4) Kanansl ¢ BEICOKOW CKOPOCTBIO Mepeadun nHopMaIuu

IupoKOnoI0CHBIE CUTHAJIBI 3TO:

1) Curnansl asi KOTOPHIX MPOW3BEIECHUE IIMPUHBI CIEKTPa Ha MHTEPBAJl ONpeAeNeHUs] HaMHOIO
OoJbIIIe eMUHUIIBI

2) CurHaJibl ¢ MUPUHOM CIIEKTpa HAMHOTO OOJIbIIIEeH HeCyIei

3) Curnainsl ¢ LIMPUHOM CIIEKTpa CPAaBHUMOM € HECyIEen

4) CurHaJbl ¢ BBICOKOH CKOPOCTBIO Mepeaadn nHpopMarmm

Kaxk omnpenensieTcsi CKopocTb KaHAJIbHOTO KOAUPOBAHHMS:

1) CxopocTh, C KOTOPO MepeaaroTCs CUMBOJIBI KO/Ia

2) CkopocTh, ¢ KOTOPO# KOZIep TeHEpUpyeT OUTHI KoJa

3) CxopocCTh, ¢ KOTOPO# mepenaroTcs OUTHI COOOIIECHUSI TOCIIEe KOTUPOBAHUS

4) OTHOIIEHUE CKOPOCTH Tepeiaud HHYOpMAIMK K CKOPOCTH Mepejayl CUMBOJIOB Koza

Kakumu napamerpamu omnpenenseTcs: Tpedyemas mojioca nponyckanus Hu@poBoro KaHaua CBA3H:

1) CxopocThlo niepeauu HHGOpMaIu

2) CKopoCThIO Niepeaud HHPOPMAIMK U CKOPOCTHIO KaHAJIBHOTO KOIMPOBAHUS
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3) CKOpOCTBIO KaHAIBHOI'O KOAUPOBAHMSI

4) CKOpOCTBIO TIepe/Iaur CHMBOJIA MOTYJISIITUN

VYBenudeHue MHACKCa KBapaTypHOU MOAYIIALIMY IPUBENET K:

1) K yBenuyeHuo ckopocTu nepeayl U BO3pacTaeT BEPOATHOCTh OMIMOKH .

2) K ymMeHbIIEHHIO BEPOSATHOCTH OIINOKU

3) K ymeHbI1eHnI0 CKOPOCTH Tepeadn

4) Hudero He U3MEHUTCS

JlyniekcHo nepeayu CBA3bI0 Ha3bIBACTCH:

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

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

3) OmHOBpEMEHHOW Tepelaud CUTHAJIOB MEXIy a0OHCHTaMU B 00OMX HAINpPaBJICHHSX, T.e. KaHAI
CBSI3U JIOJDKEH OBITh JIBYCTOPOHHETO JICHCTBHSL.

4) TloouepenHas mepenavya CUTHAIOB B 000MX HAINPaBICHUAX

KadecTBo mepegaun CUTHAJIOB TIEpeaull TaHHBIX OLICHUBAIOTCS:

1) Uckaxxennsimu OpMbI CUTHAIIOB

2) OTcyTCcTBHEM HCKaXEHHUS B IPUHATON HH(pOpMaun

3) Yucmom ommOOK B pUHATOM HHDOpMAITUN

4) MOIHOCTBIO IPUHSATOTO CUTHAJA

C pocToM 4acTOTHI CUTHAJIA 3aTyXaHUE B JIMHUU CBS3H:

1) Ymenbiaercs

2) He u3mensiercs

3) VeenuuunBaeTcs

4) ®daykTyupyer

COBOKYMHOCTh TEXHMYECKUX CPEIICTB M CpElbl paclpoCTpaHEHus, oOecleunBaronias rnepeaady
COOOIIEHHH, Ha3bIBACTC

1) Cucrema nepenaun uHpopManuu

2) Cuctema nepenayu cooOImeHn

3) Kanan nepenaun cooOmieHuit

4) JIunus cBsi3u

[Tponieaypa SKBalaii3UPOBAHUS B CUCTEMAX CBSI3H UCIIONB3YETCS IS

1) YopaBieHusi CKOpOCTBIO Tepeaun JaHHBIX

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

3) MynbpTUIIEKCUPOBaHUS MOJIb30BATEIbCKUX KAHAJIOB

4) [leTeKkTUpOBaHUS HU3KOYACTOTHOM orubaromieit curaana

st wero ucnonwszyercss OFDM-monynsiius:

1) st 60pbOBI ¢ MEKCHUMBOJIBHON UHTEP(DEpEeHITHEH

2) [t IOBBIMIEHUS JATBHOCTH PATUOCBS3H

3) Jlnst 60pbOBI ¢ Y3KOMOIOCHOM MOMEXOM

4) JInst CHUOKEHUST BBIYUCIUTEILHOM CIIOKHOCTH

[[I1pOKOIOIOCHBIE CUTHAJIBL:

1) Curnansl asi KOTOPHIX MPOW3BEIECHUE IIMPUHBI CIEKTPa Ha MHTEPBAJl ONpeAeNeHUs] HaMHOIO
OoJbIIIe eMUHUIIBI

2) CurHaJibl ¢ MUPUHOM CIIEKTpa HAMHOTO OOJIbIIIEeH HeCyIei

3) Curnainsl ¢ LIMPUHOM CIIEKTpa CPAaBHUMOM € HECyIEen

4) CurHaJbl ¢ BBICOKOH CKOPOCTBIO Mepeaadn nHpopMarmm

Kaxk omnpenensiercsi ckopocTb nepeaayn HHPOPMAIIH:

1) CxopocCTh, C KOTOPOH MepeaatoTcs OUThI

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

3) CxopocCTh, ¢ KOTOPO# mepenaroTcs OUTHI COOOIIECHUSI TOCIIEe KOTUPOBAHUS

4) CxopocTh, C KOTOPOM MEPEAAIOTCSI CHMBOJIBI MOAYJISILIUN

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
OcCHOBHBIE IIPUHIUIIEI TIOCTPOCHUA MOI[GJ'IGI\/'I TCJIICKOMMYHHUKAIIUOHHBIX CUCTCM.
Buasl MonennpoBaHus, CUCTEMHBIN MOAXOJ B MOAEIUPOBAHUU, CYIIHOCTb MSTKOTO U KECTKOTO
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CHUCTEMHOTI'0 IIOAX0AA.

Mopnenu MapKOBCKHX CITy4alHBIX MPOILECCOB

JIuCcKpeTHbIE MOICTN IMHEHHBIX CTAIIMOHAPHBIX CUCTEM M CTAIMOHAPHBIX CIyYalHBIX MPOIECCOB

[Iporpammuas cpema Matlab, maker BusyanpHOro MoaenupoBanus Simulink, uaTepdeiic cpeas
Matlab, co3nanue u MaCKMpOBaHUE TTOICUCTEM.

[IporpammHuas cpena SystemVue, maker Bu3yaiabHOTO MozaenupoBaHusi SystemVue HaTepdeiic
cpenbl SystemVue.

Mopenu ypoBHS 3B€HA JTaHHBIX TEJIEKOMMYHUKAITMOHHBIX CUCTEM.

Mertoapl MOAETUPOBaHUS POTOKOJIOB MHOKECTBEHHOTO ocTyna, [lyacconoBckue Mmozenu.

MeTtozap! MOAEIMPOBaHUS TPOTOKOJIIOB MHOXKECTBEHHOTO JOCTYyNa, MapKOBCKHUE MOAEIN MPOTOKO-
JIOB MHO>KECTBEHHOTO JIOCTYTIA.

Mopenu IUCKPETHBIX KaHAIOB. Moaenu (pU3n4ecKoro YpoBHsI TEJICKOMMYyHUKAIIMOHHBIX CHCTEM.

Mogenu curHanaoB U IOMEX B CUCTEMAaxX CBS3H

JIuneiinas MmopymsAnys. JleMOyAnus CUTHAJIOB

OpToroHansHOE 9acTOTHOE MynbTuIiekcupoBanue (OFDM).

MHOX€eCTBEHHBIN 10CTYN C OPTOroHadbHBIM KoJ0BbIM (CDMA) pa3znenenrueM KaHalloB

MHOXeCTBEHHBIN TOCTYI ¢ OpTOroHATBHBIM YacTOTHBIM (OFDMA) pazneneHnem kaHaaoB

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

[Tpenmer n 3agaun kypca. COBpEMEHHOE COCTOSIHUE U MEPCIEKTUBBI Pa3BUTUSA METOIOB U TEXHO-
JIOTUI MOJIENIMPOBAHMS YCTPOUCTB U CUCTEM CBSi3U. OCHOBHBIE MPUHIUIIBI IOCTPOEHUS MOAENel Tene-
KOMMYHHMKAIIUOHHBIX CUCTEM.

Buael MonenupoBaHus; CUCTEMHBIN MOJIXO/ B MOJEIMPOBAHHUU, CYIIHOCTh MSTKOTO M YKECTKOTO
CHUCTEMHOTI'0 IIOAX0/A.

dopmaninzanys U aNropuTMHU3aLuUs IPOIECCOB PYHKINOHUPOBAHUS YCTPONUCTB U CUCTEM;

MogenupoBaHue MapKOBCKUX CIIy4ailHBIX POLIECCOB.

JluckpeTHble MOAETH JIMHEHHBIX CTAllMOHAPHBIX CUCTEM U CTAI[MOHAPHBIX CIyYalHBIX MPOIECCOB.

MonennpoBaHnre MHOTOMEPHBIX JUCKPETHBIX CyYalHbIX MOJIEH.

[Tporpammuas cpena Matlab u maker Bu3yajibHOTO

mozenuposanus Simulink. MaTepdeiic cpenst Matlab. Co3zganne 1 MacCKUpOBaHUE TOACUCTEM.

Mopnenu cCUrHajioB ¥ MOMEX B CUCTEMaXxX CBSI3U MoJienu TUCKPETHBIX KaHAIOB. JIMHEHHAsT MOy -
nus. JleMonynsanus cursanos. Mozenu ypoBHs 3B€Ha IaHHBIX TEJIEKOMMYHUKALMOHHBIX cucteM. [Iyacco-
HOBCKHE MOJIeNIi. MapKOBCKHE MO/IETHN MPOTOKOIOB MHOKECTBEHHOIO JOCTYTIA.

Muorono3uunonHas Mmoayisinus QAM, APSK. OFDM monynsiuus.

MHOXeCTBEHHBIN TOCTYM ¢ OpTOoroHadbHbIM KOoMoBbIM (CDMA) u wactotHeiM (OFDMA) pazne-
JIEHUEM KaHAJIOB.

Metozbl MOAETUPOBAHUS KaHAJIOB CBSA3U C MHOTOJYYEBBIM PACIpPOCTPAHEHUEM PATUOBOIH

14.1.4. TeMbl JOMAIIHHUX 3aJAHUI
Pacripenenenne nH)OpPMAaIMOHHBIX IOTOKOB B CHCTEMaX OECTIPOBOIHOM MEpeIauu JaHHBIX.
[Tpomycknas cnocoonocth OFDMA cucteM B KaHasie ¢ O€IbIM rayCCOBBIM IIIYMOM.
[TpomyckHas ciocobrHocth OFDMA cucTeM B KaHalIe € TNIOCKUM U CEJICKTUBHBIM 3aMUPAHUEM.
dopmupoBaHre U 00pabOTKa CUTHAIBHO KOAOBBIX KOHCTPYKIIMM IIMPOKOMOJIOCHBIX CUCTEM Oec-
IIPOBOJIHOTO JJOCTYIA.

14.1.5. Tembl 1a00paTOpHBIX padoT
OcHOBBI MOJIenTMpoOBaHus B SystemVue
OFDM — monynsiuus
UQPSK u GMSK monymsiiuu
IIpouenypa nepsuuHoil cuaxponusauuu B LTE.
Crpykrypa ¢puszmdeckoro yposus LTE
IIpouenypa ciyuaitnoro nocryna LTE

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns i ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
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TEJbHBIE OLIEHOYHBIE MAaTEpHUAJIb], IEPEUEHBb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlonomHUTEIbHBIE MaTepUalibl OIICHUBAHUS VIS JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU

340POBbA U HHBAJIMAOB

Kareropuu
oOydarommmxcs

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX
MaTepualoB

DopMBbI KOHTPOJISI U OLICHKU
pe3yabTaToOB 00yUEHUS

C napyueHusMu
ciryxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHus

CobecenoBanue 10 BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMHUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHUyYeHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEPKA
METOJJAMHU HCXOAS U3 COCTOSTHUS
00ydaronierocst Ha MOMEHT TPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHoi (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jluam ¢ OrpaHW4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAECTCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00y4aromuxcs mperycMaTpiuBaeTcsl TOCTYII -
Hast (popMa npeoCcTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;

- IIPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHHBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue nHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHMYCHHUSAM UX 370POBBS M BOCIIPUATHS HH(POPMALIUN:

JL1s1 i1 ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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