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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
MopneanpoBanue cucreM 0eclipoOBOIHOM CBSI3H

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

HampasnenHocTs (mpoduis) / cieruanu3anys: 3anmuineHHble CHCTEMbI H CETH CBA3H

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: PCC, Kadenpa paano3eKTpPOHMKH U CUCTEM CBSA3H

Kypc: 4

Cemectp: 7, 8

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 7 cemecTp 8 cemecTp Bcero Enunuiet
1 | Jlekuun 22 0 22 4acoB
2 |I[IpakTrueckue 3aHATHS 14 24 38 4acoB
3 | JlaGopaTopHbie pabOTHI 18 0 18 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 54 24 78 4acoB
5 | CamocTtosiTensHas pabora 18 84 102 4acoB
6 | Bcero (6e3 ax3ameHa) 72 108 180 4acoB
7 | IloaroroBka M caaya dK3aMeHa 36 0 36 JacoB
8 | OOmmas TpyI0eMKOCTb 108 108 216 9acoB
3.0 3.0 6.0 3.E.

Ok3ameH: 7 ceMecTp
3auer: 8 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 11 or« 3 » 7 2018 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmoTpeHa u omoOpena Ha 3acemanuu kadeapsr PCC «  »

20 roma, mpotokois Ne

PazpaboTuuk:

noueHT Kadeapa PagnosnekTpoHuKu
u cucteMm cBszu (PCC)

3aBenyromuii odecrieunBaroen kag.
PCC

1. B. IyOunun

A. B. ®arees

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PT®

3aBenyromnuii BeITycKaroIen kag.
PCC

OKCIEPTHI:

ITpodeccop kadeapsl paguosneKTpo-
Huk# u cucteMm cBsizu (PCC)

Crapumii npenojasarens Kagenpbl
PaZMOdIIEKTPOHUKH U CUCTEM CBSI3U

(PCC)
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K. 1O. IlonoBa

A. B. ®areesn

A. C. 3agopun

IO. B. 3enenenkasn



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

Huctununa «MoaenupoBaHue CUCTEM OSCIIPOBOIHON CBSI3M SIBJISICTCS BAXKHOW TUCIUILTAHOMN B
o01ienpogeccuoHaNIbHON MOATOTOBKE AUIJIOMUPOBAHHOTO crieluanucTa no Hanpasienuto 11.03.02, Uu-
(OKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3H, MPOMUII0 3alIUIIEeHHbIE CUCTEMbBI U CETH CBSI3H,
MO3BOJISIONIEH 00YYUTh CTYJEHTOB MIPUHLMIIAM U OCHOBHBIM METO/IaM MOJIETIMPOBAHUS COBPEMEHHBIX Ce-
Tel U CUCTEM TeJleKOMMYyHHKaIuil. OCBOUTH 00IIME TEOPUH NEpeayll CUTHAIOB B YCJIOBHSIX MHOTOJTyYe -
BOI'0 KaHaja PaclpOoCTpaHEHHs] CUTHAJIOB, TEOPUIO LIU(PPOBOH 00pabOTKM CUTHAIOB, METOJIaM aHalu3a U
CUHTE3a ceTell CBS3M, KaueCTBEHHbIE MOKAa3aTeld M IMOKa3aTeld HaJeXHOCTU (DYHKIMOHUPOBAHUS CHU-
cTeM. B mpornecce u3zydeHus AUCHUILIMHBI CTYAEHTHI MOJy4YarOT 3HAHHMS M HABBIKM, HEOOXOOUMBIC IS
IIPOEKTUPOBAHUS U HKCIUTyaTallud COBPEMEHHBIX TEJIEKOMMYHHUKAIIMOHHBIX CETEH U CUCTEM.

1.2. 3amaum AMCHMIIIMHBI
—  —paccCMOTpPEHHUE MPHHIIMIIOB U OCOOEHHOCTEH MOCTPOCHMS HHU(POBBIX BBICOKOCKOPOCTHBIX
CUCTEM Iepenadn HH(OPMAITUH C UCIIOJIF30BaHUEM OECITPOBOIHBIX KAHAJIOB CBSI3H;
—  — M3YYCHHME IIPUHIIMIIOB MOJICIIMPOBAHUS CUCTEM CBSI3U U CETEH TEIIEKOMMYHUKAITUH

2. Mecto mucuuniuebl B ctpykrype OIIOII

Juctumnaa «MopgenupoBaHue cuctem OecripoBoHoi cBsizm» (b1.B.JIB.10.2) otHOCHTCS K 0J10-
Ky 1 (BapuaTHBHAas 4acTh).

[TpenmecTByOUMMH AUCUUIIMHAMY, (OPMHUPYIOIIMMU HadajbHbIE 3HAHUS, SBISIOTCS: OOmas
TeopHst cBs3H, OCHOBBI MOCTPOECHUSI NH(POKOMMYHHUKALMOHHBIX CUCTEM M ceTeil, MoaenupoBaHue cuctem
OeCcTIpOBOAHOM CBSI3H.

[Tocnenyromumu AuCUUIUIMHAMU SABIISAIOTCS: OCHOBBI MH(GOPMALMOHHOM 0€30IacHOCTH ceTell U
cuctem, [Ipennumniomnas npaktuka, MozienupoBaHue cucTeM O€CIIPOBOAHOM CBSI3U.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (GOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— IIK-13 cnocoGHOCTBIO OCYIIECTBIATh NOATOTOBKY TUIIOBBIX TEXHUYECKUX MPOEKTOB Ha Pa3-
JMYHbIE TH(POKOMMYHUKAIIMOHHBIE OOBEKTHI;

— IIK-15 ymenuem pa3pabatbiBaTh U 0QOPMIISATH PA3INYHYIO IPOCKTHYIO U TEXHUYECKYIO TOKY-
MEHTaLHIO;

B pesynpTare u3ydeHus: IMCIUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3Harh CylmecTByromune BUABI MOIYJIIIUU HCIIOJIB3yEMBIE B COBPEMEHHBIX CHCTEMAX BSI3U.
CymecTByromue MeToabl Joctyna. MeTonsl CUHXpOHMU3alMU. MeToabl OLEHKH M yCTPAHEHUS BIUSHUS
KaHaJla CBA3M Ha IepefaBaeMblil curHai. CylecTBYOINE METO/Ibl IOMEXOYCTOMYNBOIO KOJUPOBAHMS, B
TOM YHCJIE IPUMEHSIEMBIE B CUCTEMAX BA3H 4-T0 MOKOJIECHHUS.

— ymethb Mcnonb3oBaTh ciocoObl U METO/IBI MOJETMPOBAHUS PA3INYHBIX T€JIEKOMMYHUKAIIMOH -
HBIX CHUCTEM, MHOTOCTaHIMOHHOIO JOCTyIa, IPUHLUILI U KOHLENIUU MTOCTPOCHUSI U OPraHU3alliu CHU-
CTEM CBSI3U IIPU IPOEKTUPOBAHNN TEIEKOMMYHHUKAIIMOHHBIX CUCTEM.

—  BJIaJleTh HABBIKAMH MOJACIUPOBAHUSA CUCTEM M CETEH TEICKOMMYHUKALIMKA HaBBIKAMU pacyeTa
CKOPOCTH Tiepeaud nHPOPMAaLUH, HaBBIKAMU IPOSKTUPOBAHUS CUCTEMbI OECTIPOBOIHOM CBSI3H,

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCLUIUINHBI cOCTaBiseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B TaOIu -

ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI
Bunel yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
7 cemectp 8 cemectp

AynuTopHble 3aHATUSA (BCETO) 78 54 24
Jlexknuu 22 22 0
[IpakTnueckue 3aHATHSA 38 14 24
JlaboparopHbie pabOTHI 18 18 0
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CamocrosTenpHas paboTa (BCero) 102 18 84
Brinonnenue 1omManHux 3a1aHuid 3 3 0
OdopmieHre oT4eToB 110 Ja00paTOPHBIM 18 6 12
pabotam

IIpopaboTKa JEeKIIMOHHOTO MaTepuana 53 5 48
[ToaroroBka Kk MpakKTUYECKUM 3aHSATHUSIM, 28 4 24
CeMHHapam

Bcero (0e3 ax3ameHa) 180 72 108
ITonroroBka m crada sK3amMeHa 36 36 0
OO01mas Tpy1I0eMKOCTb, 4 216 108 108
3auetnble EauHunb! 6.0 3.0 3.0

5. Coneprxanue IMCUMILTHHBI

5.1. Pa3znesnsl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

= = = 2 @ 3 =
: o ° 5} = 5
=2 e} O O % s (O] s
? S < < Fos 2 0
HazBanus pa3aenoB IUCHUIUIMHBL < ) o, e, o O S5
S 5 G s g 0 ==
= = @) m 38 @ e
7 cemecTp
1 Benenue 1 0 0 0 1 ITK-13, IIK-15
2 Tlomexo3alnIeHHOCTD, 3alUTa epe- 4 4 12 5 25 |IIK-13, IIK-15
naBaemMoi nHpopManuu. BiusHue kanana
CBSI3H.
3 Hudposast MOAyIAIUSA, METOIBI TOCTY- 6 10 6 5 27 IIK-13, IIK-15
mna.
4 CuHXpOoHM3ALUS 6 0 0 4 10 |IIK-13, [IK-15
5 CtaHapThl COBPEMEHHBIX CUCTEM CBS- 4 0 0 3 7 [MK-13, TIK-15
31
6 3akiroueHue 1 0 0 1 2 [TK-13, T1K-15
Hroro 3a cemectp 22 14 18 18 72
8 cemecTp
7 CuHXpOHU3aIUA 0 16 0 84 100 |IIK-13, [IK-15
8 CrangapTel COBPEMEHHBIX CUCTEM CBsI- 0 8 0 0 8 ITK-13, IIK-15
31
HWroro 3a cemectp 0 24 0 84 108
Hroro 22 38 18 102 180
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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)

HasBanus pasnenos

Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM)

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

7 cemecTp

1 Beenenune

[IpeameT u 3agaum kypca. MHOKOMMYHUKAIIMOHHBIE
ceTd U cucTeMbl. OCHOBHEBIE NPUHOUIIBI TOCTPOCHUS
Moesnel HHHOKOMMYHHKAITMOHHBIX CETEH.

—_—

Hroro

IIK-13,
[K-15

2 [TomMex03aIuIIeHHOCTb,
3alIuTa nepeaaBacMon
uHbopmarun. Brusxue
KaHaJja CBSI3H.

KananbHoe kogupoBanue. PangomusanusOuToBoH Mo-
cinenoBaresnbHOCTH. [IoMexoycToiunBO€e KOIUpoBa-
Hue. brounsie konpl. [{uknnueckue konpl. CBeprou-
Hble KOo/ibl. ONTUMAaJIbHBIE 1UaNa30Hbl 4YacTOT Pajinuo-
JUHUN 1711 MOOMIIBHBIX U CTallMOHAPHBIX PAJUOCTaH-
WA, DHEPreTUYEeCKUEe MOTSHITNAIBI PaJUOINHUH, pa-
00TarIUX OTpaKEHHBIMH cUTHanaMu. KaHassl cBsi3u
TOJIBKO ¢ ['ayccoBckumu mrymaMu. MHOromy4eBoi
OecripoBOTHOM KaHal cBsi3U. MIMmynbcHast XxapakTepu-
CTHKA U nepenaTouyHas GyHKIus kaHana cBsa3u. Kana-
JIBl CBA3M TOJIBKO ¢ ['ayccoBckumu mymamu. MHoro-
Jy4eBOM OECITPOBOIHOM KaHAJ CBs3H. VIMIyibcHAS
XapakTepUCTUKa U NepeaToyHas (PyHKIUs KaHaa
cBs3u. OneHKa KaHaa CBA3H. AJTOPUTMBI SKBaJlali31-
poBanus. Bpems korepeHTHOCTH KaHaza cBs3u. [lono-
Ca KOrepeHTHOCTH KaHaja CBS3H.

Htoro

IIK-13,
[K-15

3 IudpoBast MOTYISIIHS,
METOJIbI JOCTYTIA.

AmiuinTynHast MOLymALus, Gpa3oBas MOAYISLMS, Ya-
CTOTHAasi MOAYJISILIUSA, KBaJpaTypHasi aMILTUTYAHAs MO-
nynsauust. Mogysiysc opTOoroHaabHbIM YaCTOTHBIM
myabTuiuiekcupoanuem OFDM, OFDMA, SCFDMA

HUroro

IIK-13,
[K-15

4 CuHXpOHHU3AIUS

Bpemennas cunxponuzanus. YacToTHas CHHXpOHHM3a-
1usl. CUrHaNIbHO-KOZIOBBIE KOHCTPYKIIMK. BpemenHast
cunxponuzanust B OFDM cucremax cBsa3u. YacrtoTHas
cunxponusanus B OFDM cucremax cBsa3u. Aiaropur-
MBI OLICHKH BPEMEHHOT'0 M YaCTOTHOT'O CIBUTA JJISl CH-
CTEM CBSI3U.

HUroro

TK-13,
TK-15

5 Crangaptsl
COBPEMEHHBIX CHCTEM
CBSI3U

Anroputmsl 00pabOTKH U TPe0OpPa30BAHUSCUTHAIOB
B CHCTEeMax CBs3U 4-ro mokojeHus. O030p cranmapra
IEEE802.16e.0630p crangapta ETSITS 136 216
v.10. AIropuT™Mbl CHHXPOHHM3AIIMU B CUCTEMAX CBS3U
4-ro noxosneHus. AIropuTMbI IOMEXOYCTONYHUBOIO KO-
JIMPOBAHUS B CHCTEMAX CBSI3U 4-I0 MOKOJIECHUS.

Hroro

IK-13,
IIK-15
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6 3akiroueHue Hrtorn u3ydyenus yaeOHON auctUIUIMHBL. [lepcniekTu- 1 IIK-13,
BbI Pa3BUTHSI TEJIEKOMMYHHUKAIIMOHHBIX CETEH U CH- [K-15
CTEM CBS3H.
Hroro 1

Hroro 3a cemectp 22

Hroro 22

5.3. Pa3nesibl AUCHUIIMHBI M MEKIUCHMILUINHAPHBIE CBSA3M ¢ 00ecneYuBAKIIMMH (Peabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (IOCJASAYOMIUMHU) JUCHUATIIMHAMHA
Pazgenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
obecrneynBaeMbIMH (ITOCIEAYIOMIMMHI) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabuie 5.3.
Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI 1 MEKIUCIUTUIMHAPHBIC CBS3U

No pa3nenoB qaHHOM TUCIMIUIAHEL, I KOTOPBIX HEOOXOIUMO
HauMeHOBaHHE TUCIUILINH M3ydeHre 00ecneurBaronuX U 00ecneunBaeMbIX JUCIIUILTUH
1 2 3 4 5 6 7 8
[IpenmecTByroNUE TUCITUATUTHHBI
1 O6mas Teopust CBA3H + + + + + +
2 OCHOBBI TOCTPOEHUS UHPO-
KOMMYHHUKAI[TUOHHBIX CUCTEM U + + + +
cerel
3 MopaenupoBaHUE CUCTEM -
oze 90 € cucTeM Oec N 4 N N 4 N N N
ITPOBOJTHOM CBSI3U
[Tocnenyromue TUCIUITITUHBL
1 OcHoBBI HH(DOPMAITUOHHON n
0€30IIaCHOCTH CETEH U CUCTEM
2 IlpeanurioMHasi IpakTUKa + +
3 MonaenupoBaHue CUCTEM Oec-
JICID + + + + + + + +
MIPOBO/IHOM CBSI3U

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMIIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IUCIUIUIMHBI, W BHIOB 3aHATHA

MpeCTaBiIeHo B Tabnuie 5.4.

Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX MIPU M3YUYECHUH JAUCIUIUINHBI, U BUIOB 3aHS -

THU

§ Bunwl 3ansatuit

= . .

5 z O ©

5 5 o S S @DopMbI KOHTPOJIS

= o . .

= = < © C%

S = = O

A =

TIK-13 + + + + JomamHee 3aganue, DK3a-

MeH, OTyeT no JabopaTop-
HO# pabote, 3aueT, TecT,
OTyer 1o NpakTHYECKOMY
3aHSTHIO

CornacosaHa Ha noprtane N2 41031



TIK-15 + + + + Jomamaee 3aganue, JK3a-
MeH, OTtyeT no JabopaTop-
HOM paboTe, 3auer, Tecr,
OT4er 1o MpaKTHYECKOMY
3aHSATHIO

6. UuTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

HasBanus paznenos HaumenoBanue nabopaTtopHbIX padboT

TpyoeMKOCTb,
q
dopmupyembie
KOMIIETEHIIUU

7 cemecTp

(o)

2 [Tomex03aIuIIeHHOCTh, | MoIeTMpOBaHE KaHAJIa CBSI3M C YACTOTHO-CEJIEKTUB- TIK-13,
3a1uTa repeaaBacMon HBIMU 3aMUPAHUIMU. TIK-15
uHpopmanuu. Bnusuaue

MonenupoBanue kanaia cBszu ¢ ABI'IIL. 6
KaHaJla CBSI3U.
Hroro 12
3 [udposas moxymsius, | OneHka kaHaya cBsi3u/skBanaizupoBanue 8 OFDM 6 [IK-13,
METO/bI IOCTYIIA. cucTemax. [IK-15
Hroro 6
Hroro 3a cemectp 18
Hroro 18

8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HanmeHnoBaHMe npakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmuiie §.1.
Tabmuna 8.1 — HammeHoBaHME MPAaKTHYECKUX 3aHATHHA (CEMHHAPOB)

HasBaHnus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUIN (CEMHHAPOB)

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUN

7 cemecTp

~

2 Tlomexo3aluIIeHHOCTh, | CBEpTOUHOE TOMEXOYCTOMYMBOE KOJUPOBAHUE. AJITO- [TK-13,
3a1uTa rnepeaaBaeMoit PUTM JeKoaupoBanus Burepou. TIK-15
uHpopmanuu. BnusHue

Hroro 4
KaHaJIa CBS3M.
3 ludposas moaymsiusi, | OFDM monymsmmst. OFDMA moymsiiust. 4 TIK-13,
METO/BI IOCTYIIA. SCFDMA moysisisi, 4 TIK-15
Pacuer nuk-¢akropa. Texnonoruss MIMO.
Hroro 10
Hroro 3a cemectp 14
8 cemecTp
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7 CUHXpOHU3AIHUS Bpemennas cunxponusaius B OFDM cucremax cBsi- 4 IIK-13,
3U. [IK-15
YacrortHas cunxponusanusa B OFDM cucremax cBsizu.
HccnenoBanue BIUSHUS OUIMOKH BPEMEHHOM CHHXPO-
HU3allMU Ha BEPOSTHOCTH OMTOBOM ommbku B OFDM
CUCTEMaX CBSI3U.
HccnenoBanue BIUSHUS OUTMOKH YaCTOTHOW CHHXPO- 4
HU3AIMU Ha BEPOATHOCTH OuTOBOM ommboku B OFDM
CUCTEMAax CBSI3U
Hroro 16
8 Crangaptsl MopaenupoBanue (pU3MIECKOro ypoBHsI CUCTEMBI CBS- MK-13,
COBPEMEHHBIX CUCTEM 31 mobile WIMAX. IIK-15
CBASH MonenupoBanue GU3NYECKOro YPOBHS CUCTEMBI CBSI- 4
3u LTE.
Hroro 8
Hroro 3a cemectp 24
Hroro 38

9. CamocrosiTesibHasi padoTa
Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN
3 @]
2 z E
3 =
) O =
Bunnr camocTosTeILHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=3 ez
a e g
= S}
7 cemecTp
2 ITomexozamuineHHocTh, |[loaroroBka K nmpakTuye- 2 | IIK-13, Otyet mo maboparopHOr
3allUTa [IepeaaBacMon CKMM 3aHSATUSAM, CEMMHA- [IK-15 pabote, OT4eT 1O NPaKTH-
nHpopmaruu. Bousiaue | pam YeCcKoMy 3aHATHI0, Tecr,
KaHajla CBA3H. [TpopaboTka TeKIHOHHOTO 1 Jksamen
MaTepuaina
OdopMieHHE OTYETOB T10 2
nabopaTtopHbeIM paboTam
Hroro
3 Hudposast momynsitusi, | [logroroBka k mpakTuye- 2 TIK-13, Jomamnee 3aganue, Ot-
METOJIbI IOCTYIIA. CKHUM 3aHSATUSIM, CEMHHA- IK-15 4eT 1o JabopaTopHOi pa-
pam 6ote, OTueT MO NpaKTUIE-
[TpopaboTka JIEKIIMOHHOTO 1 CKOMY 32HATHIO, TecT, k-
MaTepuaita 3aMeH
OdopmieHre 0T4ETOB 110 1
nabopaTOpHBIM paboTam
Brinmonnenne noMamnrHux 1
3a1aHUI
HUtoro 5
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4 CuHXpoHU3ALUS [TpopaboTka JIEKITMOHHOTO 1 IK-13, Otyet mo maboparopHOU
Marepuaia [K-15 pabore, Tect
OdopmiieHre 0TIETOB TIO 2
naboparopHbeIM paboTam
Brinonnenue noMantHux 1
3aJaHuN
Utoro 4
5 CraHzapTel [TpopaboTka JIEKITMOHHOTO IK-13, Otyet mo aboparopHOU
COBPEMEHHBIX CUCTEM Marepualia [IK-15 pabote, Tect
CBASH OdopmieHne 0T4ETOB 110 1
naboparopHbIM paboTam
Brinonnenue noMantHux 1
3aJaHuN
Utoro 3
6 3akiroueHue [TpopaboTka JIEKITMOHHOTO 1 IK-13, Tect
Marepuaia [IK-15
Hroro 1
Hroro 3a cemectp 18
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
8 cemecTp
7 CuHXpOHU3AIHUS [ToaroroBka k mpakTuye- 24 | 1IK-13, 3auet, OTYET MO MPAKTHU-
CKHUM 3aHATHUSIM, CEMUHA- [IK-15 YECKOMY 3aHATHUIO, TecT
pam
[TpopaboTka JIEKITMOHHOTO 32
Matepuana
[TpopaboTka JIEKITMOHHOTO 16
MaTepuana
OdopmiteHre 0TIETOB 1O 12
JabopaToOpHBIM paboTam
Hroro 84
Hroro 3a cemectp 84
Hroro 138
10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBA€eMOCTH 00y4aromuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

. o MaxkcuMaJIbHBIN
. MakcuMalLHBIN MakcuMalLHBIN
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
JlomamHee 3aganue 5 5 10
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OtyeT no nabopaTopHOM 8 8 8 24

pabore

OTyer 1o NpakTUYECKOMY 4 4 4 12

3aHATHIO

Tect 8 8 8 24

Hroro makcumym 3a nepu- 20 25 25 70

on

DK3aMeH 30

Hapacraromum utorom 20 45 70 100
8 cemecTp

3auer 10 30 40

OTt4er 1o NpaKkTUIECKOMY 10 10 10 30

3aHATHIO

Tect 10 10 10 30

Hroro makcumyM 3a nepu- 20 30 50 100

On

Hapacraromumm urorom 20 50 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmute 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha agaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyer cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaljIoB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B TaOIHLe
11.3.
Tabmuua 11.3 — [lepecueT cymmbl 6aJI0B B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6aiisios,

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

HK3aMeH

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

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)

3 (yIOBIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. OcnoBol pagnocss3u [Tekct] : yueOHoe mocobue s By3oB / B. A. Pomantok ; Munucrep-
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cTBO oOpaszoBanus Poccuiickoit denepannu, MOCKOBCKUI roCy1apCTBEHHBIH HHCTUTYT 3JICKTPOHHON TeX-
HUKH (TexHnueckuit yausepcutet) (M.). - M. : FOpaiir, 2011. - 288 c. (manmuuue B 6mbmuorexke TYCVYP -
15 9K3.)

2. Hudposas MmobmibHas panuocss3s [Tekcr] : yaeOHoe mocobue st By30B / B. A. I'ankuH. - 2-
e u3M., nepepad. u pom. - M. : ['opsiuas nmuaus - Tenekom, 2012. - 592 c. (Hanuuue B 6ubnuoreke TYCYP
- 40 5K3.)

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. Iudposas cBs3b: TeopeTndyeckre OCHOBHI M MpakTUyeckoe npumenenue : Ilep. ¢ anri. / b.
Cxuisip ; mep. I'posa E. I, mep. A. B. Hazapenko, pen. A. B. Hazapenko. - 2-e uzn. - M. : Bunbsamc, 2003.
— 1099 c. (nanuuue B 6ubmmoreke TYCVYP - 13 3k3.)
2. AmnanoroBoe u mudpoBoe paauoemanue . Yuebnoe mocodbue s By3oB / Ceprerr BeeBoio-
noBud MenuxoB ; ToMCKHIA TOCYIapCTBEHHBIN YHUBEPCUTET CHCTEM YIPABICHUS U PAJAUOAICKTPOHUKH. -
Tomck : TYCVYP, 2002. - 251 ¢ (nanuuue B 6ubaunoreke TYCVYP - 80 9k3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O0s3aTeibHbIE YU4eOHO-MeTOAUYEeCKH e M0CO0Us

1. Teopuss moctpoeHUss MHOOKOMMYHHKAIIMOHHBIX CHUCTeM M ceTell [DNeKTpoHHBII pecypc]:
YuebHOo-MeToMuecKoe mocooue k JadopatopHsiM padotam / PoroxkaukoB E. B. - 2012. 35 c. - Pexum
noctyna: https://edu.tusur.ru/publications/2618 (nara obpamenus: 30.07.2018).

2. Teopus moctpoeHus: MHPOKOMMYHUKALMOHHBIX CHCTEM U ceTell [DIeKTpoHHBIN pecypc]:
Y4eOHO-MeToAuuecKoe Mocodue Il MPaKTUYECKUX 3aHATHH M CaMOCTOSTEIbHON paboTsl / BepmmHun
A. C., PoroxxunukoB E. B. - 2012. 38 c. - Pexxum noctyma: https://edu.tusur.ru/publications/2619 (ngara o0-
pamenus: 30.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
MHBAJIMI0B

Y4eOHO-MeTOqMUECKNe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydarommxcs
U3 YHCiIa JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSl U MHBAINIOB MPEAOCTABISIOTCS B (OopMaXx,
aIaTITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

JL1s1 1ML ¢ HApylIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

12.4. IlpodeccuoHanbHbIe 6a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

1. Tlpu W3y4eHUWH NUCHIHUIUIMHBI PEKOMEHIYETCS HCIOJIb30BaTh 0a3bl MAaHHBIX M HH(OpMAIH-
OHHO-CTIPaBOYHBIC cHCTeMBI, K KoTOpbiIM y TYCVYPa ecte moctyn https:/lib.tusur.ru/ru/resursy/bazy-
dannyh

13. MaTepuaJibHO-TeXHHYecKOe o0ecrneyeHue JUCHMILUIMHBI U TpedyeMoe MporpaMMHoe
ol0ecreueHune

13.1. O6mue TpedGOBaHNA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHHUILIMHBI

13.1.1. MaTepuaJIibHO-TeXHHYECKOEe U IPOrPAMMHOE o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jl1s mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHAWBUYaJIbHBIX KOHCYIbTALIUH, TE-
KYILIEr0 KOHTPOJIS ¥ MPOMEXYTOYHON aTTEeCTAllMU UCIIONIb3YeTCsl yueOHas ayTuTOpHUs ¢ KOJMUYECTBOM IIO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAsE JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JEMOHCTpAIOHHOE 000pyI0BaHUE U yueOHO-HAMTISAHBIE TOCOOuSs, 00eceunBaoIIe TeMaTHUYeCKHEe 1l-
JIIOCTPALMHU I10 JIEKLIMOHHBIM pa3JieiaM JUCIUILINHBI.
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13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
VYuebHas maboparopust paguodnekrponuku / Jlaboparopus ['TIO
yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayaAuTOpHs IS TIPO -
BEJICHUS 3aHATHI J1a00paTOPHOrO THUMA
634034, Tomckas o6macts, T. Tomck, Bepmmnuna ynuna, a. 47, 407 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:
- Jlocka MarHUTHO-MapKepHasi;
- KommyTtatop D-Link Switch 24 port;
- Kommbrotepsr knacca He Hmke [I9BM INTEL Celeron D336 2.81'Tw. (12 miT.);
- Bomst™meTp B3-38 (7 mit.);
- I'eneparop curnanos cnenuanbHoit popmer AKHUIT I'CC-120 (2 mt.);
- Kponmreiin PTS-4002;
- Ocmmnorpad EZ Digital DS-1150C (3 mr.);
- Octmmnorpag C1-72 (4 mrT.);
- TeneBu3op nua3MeHHbIH Samsung;
- lludposoii rereparop curnanoB PCC-80 (4 mt.);
- Hudposoii octmnorpad GDS-810C (3 mit.);
- ABTOMaTH3MPOBAHHOE JTAOOPATOPHOE MECTO IO CXEMOTEXHHUKE M paguoaBToMaTHke (7 mT.);
- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBares.
[TporpamMHOe obecrieueHue:
- T-Zip
— Adobe Acrobat Reader
— Far Manager
— Google Chrome
— LibreOftice
— Mathworks Matlab
— Microsoft Windows
— Mozilla Firefox
— PDFCreator
— PTC Mathcadl3, 14
— WinDjView

13.1.3. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHOe o0ecredeHne 1JIs J1adopaTopHbIX padoT

YueOHnast maboparopusi paauodnekTporuku / Jlaboparopus ['TIO

yueOHas ayIUTOpus AJIs NPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs IIpo-
BE/ICHUS 3aHITHH JIAOOPATOPHOTO THUTIA

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 407 ayn.

Onucanune uMeroIerocs 000py10BaHus:

- Jlocka MarHUTHO-MapKepHasi;

- KommyraTop D-Link Switch 24 port;

- Kommnbrotepsr knacca He Huke [I9BM INTEL Celeron D336 2.81'Tw. (12 miT.);

- Boastmerp B3-38 (7 mr.);

- 'eneparop curnanos cnenuanbHoit popmel AKUIT I'CC-120 (2 mr.);

- Kponmrreiin PTS-4002;

- Octmnorpad EZ Digital DS-1150C (3 mr.);

- Ocummnorpag C1-72 (4 wr.);

- Tenesn3op nua3MeHHbId Samsung;

- Hudposoii rereparop curaanos PCC-80 (4 mr.);

- Hudposoii ocummnorpad GDS-810C (3 wT.);

- ABTOMaTH3UPOBAHHOE JTAOOPATOPHOE MECTO IO CXEMOTEXHUKE U panoaBToMaTuke (7 1MiT.);

- Kommuiekt cnienmanu3upoBaHHoi yueOHoOH MeOenu;

- Pabouee mecto npenogaBares.

CornacosaHa Ha noprane Ne 41031 12



[TporpamMHOe obecrieueHue:
- T-Zip

— Adobe Acrobat Reader
— Far Manager

— Google Chrome

— LibreOffice

— Mathworks Matlab

— Mathworks Simulink 6.5
— Microsoft Windows

— Mozilla Firefox

— PDFCreator

— PTC Mathcadl3, 14

— WinDjView

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yueOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast ob6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTepsl Ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTh «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dbopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedeHre TUCHUTIIUHBI JJIs JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHMEe NUCUUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3JI0POBbS U MHBAIMJAMU
OCYILECTBIISETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYCHUS.

[Tpu 3aHATHAX ¢ 00YyUYaAIOLIUMUCS ¢ HAPYHIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/mepena-
yl yueOHOI nH(OpMaLuy B JOCTYNHBIX (pOpMax, MOOMIIbHOM cUCTEMBI ITPENoAaBaHus sl 00ydarouxcs
C MHBAJIUJAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBbI. YueOHas ayuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyaroniyecs: ¢ HapylleHUEeM cllyxXa, 000pyloBaHa KOMIIBIOTEPHON TEXHHUKOM, ayIMOTEXHHKOH, BUJEO-
TEXHUKOMU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEAUMUHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYyUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAJIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaifjla Ha 3KpaHe) MpU NOMOILY BUCOYBEIUUUTENCH JIJ1s1 KOM(GOPTHOIO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMUCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIE YCTPOMCTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHUE CPe/ICTBA IpreMa/mepe-
Jau yuyeOHOM MHpOpMaluy B AJOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JIoJeH ¢ UHBaA-
JIUTHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
1. Ilpu ucnonb3oBanuu moxyisiuuu QAM 16, ouH OTCUET Ha BBIXOJIE MOAYJISTOPA COOTBETCTBY-
erT:
- 2 butam,
- 8 OuTam,
- 4 dutam,
- 1 Gury,

2. I[Tpu OFDM Monynsiuy nuaoTHbIE MoaHeCyue GOpMUPYIOTCS:
- Bo BpemenHoii o6nactw,

- B wacroTHo#1 o0nacTu,

- 1 Bo BpeMeHHOI1 U B 4acTOTHOM 00s1acTu

3. IIpu OFDM monymsiuuu nukindeckuit npeduxc no0apiseTcst
- Bo BpemenHoit obnacty,

- B yacTtoTHoOl 00nactH ,

- U Bo BpeMeHHOM U B YaCTOTHOW 00JIacTH,

4. HMuknuueckuil npepuKc UCHONb3yeTcs s

- BpemeHHOM CHHXpOHM3ALNH,

- HacTOTHON CUHXPOHU3ALINY,

- Jln1s 321U Tl OT MEXKCUMBOJIBHON UHTEPHEPEHIINH,

5. MexcumBonbHas unreppeperuust B OFDM Broi3Bana
- Bpemenem nepenaun curxana,

- MHOTr0Iy4€BOCThIO pacCIpOCTPAHEHNUS,

- OmmOKo# 4YaCTOTHOM CHHXPOHHU3AIUH.

6. [lepenarounast GyHKIHSI OMUCHIBAET KaHAT CBSI3U
- Bo BpemenHoii o6nactw,

- B wacroTHo#1 o0nacTu,

- Kak Bo BpemMeHHOl Tak U B 4aCTOTHOM 06jacTu

7. UMimynbcHast XapaKTepUCTHUKA OTTUCHIBACT KaHAN CBSI3U
-Bo BpemenHoii obnactu

-B wactoTHo#1 o6nactu

-Kak Bo BpeMeHHOIi Tak U B 4aCTOTHOH 00JIaCcTH

8. JlomaepoBCKHii CABUT YAaCTOTHI 3aBUCHT OT:
-Hecymiei yactoTsl

- Cxopoctu nepegarymka

- O0a BapuaHTa

9. K xakomMy MCKa)K€HHUIO CO3BE3Us MPUBEAET OLIMOKa BPEMEHHON CHUHXPOHHU3ALUMU MPU UCIIOJIb-
30BaHuM TexHoiorun OFDM

- ®azoBomMy Halery,

- 3alIyMJICHUIO CO3BE31Us,

- O0a BapuaHTa.

CornacosaHa Ha noprane Ne 41031 14



10. BeposiTHOCTH OUTOBO#! OMIMOKH TO

-KonnaecTBo 0mmb0YHO 1eMOTYyTMPOBAHHBIX OWT,

-OTHOIICHNE KOMMYECTBA OMIMOOYHO AEMOAYIMPOBAHHBIX OUT K OOIIEMY KOMUYECTBY IMEpeaH-
HBIX OWT,

-OTHOIICHNE MOIITHOCTH CUTHAJIA K MOIIHOCTH IITyMa

11. Bpemsi KOrepeHTHOCTH KaHajia paclipoCTpaHEHUs PaIMOBOJIH 3aBUCTU OT
-Buna ncnonb3yemMoit Moy

-CkopocTu cBeTta

-JlonIepoBCKOro CABUTA YaCTOTHI

-MOH_[HOCTI/I CUIrHaJia Hepe,[[aT‘{I/IKa

12. B cuctemax cBsizu ¢ ucnosibzoBanrem texnonoruu MIMO 4x4 curnasnsl nepesaroinnx aHTeHH
MepeaaroTCs

-OgHOBPEMEHHO B OJTHOM IOJIOCE YaCTOT
-OI[HOBpeMeHHO B pa3HBIX YAaCTOTHBIX OHaIla30Hax
-B pa3Hoe Bpemsi B 0THOM 4aCTOTHOM JIHAIa30He
-B pa3Hoe BpeMs B pa3HBIX YaCTOTHBIX JHMANa30HAX

13. BriGepute THI MOIYISIUH, 00ECIICUMBAIOIINN HAMMEHBIIYI0 CKOPOCTh Mepeaadn uHpopma-
181701

-QPSK

-BPSK

-QAM 16

14. B cuctemax cBsizu ¢ ucnosyib3oBanreMm Texnonoruu MIMO 2x2 curnassl nepesaroinnx aHTeHH
MepeaaroTCs

-OIHOBPEMEHHO B OJIHOM MOJIOCE YaCTOT

-OTHOBPEMEHHO B Pa3HbIX YACTOTHBIX JTHAIa30HaX

-B pa3Hoe Bpemsi B 0IHOM 4aCTOTHOM JIMaNa30He

-B pa3Hoe Bpems B pa3HBIX YaCTOTHBIX JTMANa30HaxX

15. IIpu yBenuueHNN TO3UIIMOHHOCTHA MOIYJISIIIUH, ITOMEXO03AIUIIEHHOCTh CUCTEMBI CBSI3U
- Yay4diaercs

-Vxyamaercs

-He n3mensercs

16. KakoBo Ha3HaueHUE 3alIUTHBIX HHTEPBAJIIOB B YACTOTHOM 00JIACTH TIPU UCIIOIB30BAHUU TEXHO-
noruu OFDM

-Onenka kaHana,

-DJKBaJlaii3upOBaHUE

-3ammra OT MeKCHMBOJIHHOU UHTEP(DEPEHITNH

-3anuTa OT BHETIOJIOCHOTO U3JTYUCHUS

17. Kakoii T pa3ieneHus nepeIaBaeMblX U MPUHUMAEMbIX CUTHAJIOB MCIOJIb3YETCSl TIPU peaiu -
3aIMK TEXHOJIOTUU TTOTHOIYTIIICKCHOU OeCTIPOBOTHOM CBS3U?

-Bpemennoe

-HacroTHOE

-ITonsipuzanoHHOE

-Hukakoil TvI U3 epeYnuCICHHBIX

18. 3aryxanue curHana OoJbllie Ha YacToTe:
31T
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19. Kakue nanHbie MbI IOJIy4a€M Ha BBIXOJIE MOIYJISTOpA:
-butet

-KommekcHbIe uncia

-Ilym

-MIynbCHBIN CUTHA

20. Yamie MHOTOTy4€BOE PaCIpPOCTPAHEHHUE XaPAKTEPHO MJIs
- Kocmoc

- Paguo peneitnas nuHus

- T'opon

- Mopckasi noBepXHOCTh

14.1.2. Dx3aMeHALIMOHHbIE BONPOCHI

1. CrpykrypHas cxema QAM monymnsaTopa, 2. Texnonorus OFDM, 3. Texnonorus OFDMA, 4.

®uznyeckuil CMbICI MpsIMOro U obpaTHOro npeodpazoBanus Pypwe, 5. [lepenatounas QyHkuus
KaHaJa

cBs3u (MMiynibcHast XapaKTepucTUKa KaHaja cBs3u), 6. CTpyKTypa cBepTOYHOTO Kozepa, 7. Jleko-
JUPOBAaHUE CBEPTOYHBIX KOJOB, 8. UTO Takoe skBanaizupoBaHue, 9. [IMnoTHBIE CUTHANBI U IWJIOTHBIE
noanecymue, 10. CriocoObl o1ieHKH KaHaja cBsi3u, 11. MHOromy4eBoi KaHall CBSI3H, BIMSHUE Ha TIepe/a-
BAEMBI

cur"an, 12. ABI'LLL, Bnusinue Genoro myma Ha nepenaBaeMbiii curnai, 13. Yactora muckpernsa-
LMY, BpeMsl AMCKpeTu3aunuu 14. BpeMs KorepeHTHOCTH U 10JI0Ca KOTEPEHTHOCTHU KaHaja cBsi3u. 15. Bpe-
MeHHast

CHUHXPOHM3AllMs U €€ BIMsSHUE Ha paboTy cUCTeMbI CBs3W, 16. YacTOTHas CHHXpPOHHU3ALUSA U ee
BIIMSIHUE

Ha paboTy cuctembl CBs3M, 17. @a30Bble HIYMBbI U UX BIMSHUE HA pabOTy cUCTEeMBbI CBs3H, 18. Tex-
HOJIOTUS

XPIC 19. Texnonorus MIMO 20. ITonHoxymuiekcHast OecipoBoanasi cBsizb 21. IIpeoOpa3zoBanus
curHajoB Ha ¢usuueckoM ypoBHe cucteMbl WIMAX, 22. [IpeoOpa3oBaHue CUrHajoB Ha (U3NYECKOM
YpOBHE

cucremsl LTE.

14.1.3. TeMbl JOMALIHHUX 3aJaAHUI

[TomexoycToiiunBoe konupoBanue. biounsie konpl. Luknnueckue konpl. CBEpTOYHBIE KOJIBI.

OnTumalnbHble TMana3oHbl YaCTOT PAJUOIMHUN A1 MOOWJIBHBIX U CTAlMOHAPHBIX PAUOCTAHIIUMI.
DHepreTuyecKkre MOTEHIMAIBl PAAUOIMHUMA, pabOTaOIIUX OTPaKEHHBIMHM CUTHanaMu. Kanambl cBs3m
TOJIBKO C

['ayccoBckumy nrymamu. MHOToiy4eBOil GecripoBOiHOW KaHal cBs3H. MMmynbcHas Xxapakrepu-
CTHKA U

niepenarouHasl GyHKIHs KaHana cBs3u. KaHanbl cBsi3u TONBKO ¢ ['ayccoBckumu nrymamu. MHOTO-
JTy4eBOUH

OecripoBOTHOM KaHaJ CBs3U. VIMITynIbCHAsI XapaKTepUCTUKA U TiepeaTouHas (PyHKIHs KaHaja CBS-
3.

Onenka kaHana cBsi3u. AJITOPUTMBI KBalai3upoBaHus. Bpems korepeHTHOCTH KaHazia cBs3u. Ilo-
Jl0ca KOTEPEeHTHOCTH KaHala CBSA3H. AMIUIUTYAHAs MOIYNALUA, (pa30oBas MOIYJISIMS, YaCTOTHAS MOJYJIS-
1y,

KBa/IpaTypHasl aMILUIUTyIHAass MOAYIALMS. MOYyIAMs ¢ OPTOrOHAIbHBIM YaCTOTHBIM MYJIbTUILIEK-
cupoBanueM OFDM, OFDMA, SCFDMA. BpemenHas cuHxpoHu3anus. YacToTHasi CUHXPOHHU3ALUS.
CurnaiabHO-KO/IOBbIE KOHCTpYKIMHU. Bpemennast cunxponusanus B OFDM cuctemax cBsizu. YactorHas
cunxponusanyst B OFDM cucrtemax cBs3U. AJITOpUTMBI OLIEHKM BPEMEHHOI'O M YaCTOTHOI'O CIBUTa JJIs
CHUCTEM CBSI3U.
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14.1.4. 3auér

. CtpyktypHas cxema QAM moaynsitopa,
. Texuomorus OFDM,

. Texaonorus OFDMA,

. @u3MUeCKUil CMBICI PSAMOTO M 0OpaTHOTO peodpazoBanus Dypobe,

. [lepenarounas pynkmus kanana cBs3u (MMmynbcHas XapaKTepUCTHKA KaHalla CBSI3H),
. CTpyKTypa CBEpTOUYHOTO KOZAEpPa,

. JlekogupoBaHHe CBEPTOUHBIX KOJIOB,

. Uto Takoe 3KBanan3upoOBaHUE,

. [lunoTHBIE CUTHATIBI U TWJIOTHBIE TIOAHECYIIIHE,

10. CriocoObI OLIEHKH KaHajia CBSI3H,
11. MHorOIy4Y€eBOM KaHaJl CBSI3M, BIMSHUE HA MEpeIaBa€MbIi CUTHAI,
12. ABI'lll, BnusiHue 6enoro uryma Ha nepeiaBaeMblii CUTHAI,

13. YacToTa nMcKpeTU3aluu, BpeMs TUCKPETU3aAUU
14. BpeMst KOT€pEHTHOCTH U TI0JI0CA KOT€PEHTHOCTH KaHaja CBSI3H.

15. BpeMeHHasi CHHXpOHH3aIUS U €€ BIUSHUE Ha pabOTy CHCTEMBI CBSI3H,
16. YacToTHast CHHXpOHH3AIUS U €€ BIUSHUE Ha pabOTy CHCTEMEBI CBSI3H,
17. ®a30Bble NIYMBI ¥ KX BIUSHUE HA PaOOTy CUCTEMBI CBSI3H,

18. Texnonorust XPIC
19. Texnomoruss MIMO

20.

[TonHOomyMIIEeKCHAs GecTIPOBOIHAS CBA3b

21. IIpeoOpazoBanus cUrHajaoB Ha GU3HIECKOM ypoBHE cucteMbl WIMAX,

22.

[TpeoOpa3oBanue curnanoB Ha puznyeckom ypoBHe cuctembl LTE.

14.1.5. Bonnpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHUHAPaM
OFDM wmopaymsimusi. OFDMA monynsius.
CBepToyHOE MOMEXOYCTOMUNBOE KOJUPOBAHUE. AJTOPUTM JEKOJUpOBaHus Butepou.
Pacuer nuk-¢akropa. Texnonorus MIMO.
Bpemennas cunxponunzauusa B OFDM cucrtemax cBs3u.
Yacrotnas cunxponusanust B OFDM cucremax cBsizu.
HccnenoBanue BIUSHUS OIIMOKM BPEMEHHOM CHHXPOHHM3AIMM Ha BEPOSTHOCTh OUTOBOW OLIMOKU
B OFDM cucremax cBsi3u.
HccnenoBanue BIUAHUS OIIMOKHM YaCTOTHOW CHHXPOHU3AIIMHM HAa BEPOSTHOCTH OUTOBOM OIIMOKHU B

OFDM cucremax cBs3H

MopenupoBanue (pU3MIECKOro ypoBHs cucteMsl cBsa3u mobile WIMAX.
MogenupoBanue gpusndeckoro ypoBHs cuctemsl cBsizu LTE.

14.1.6. Tembl 1a00paTOpHBIX padoT

Onenka kaHaina cBsi3u/>kBanaizuposanne B OFDM cucremax.
MogenupoBanue KaHalla CBS3H C YaCTOTHO-CEJIEKTUBHBIMH 3aMUPAHUSMU.
MopnenupoBanue kanana cBsizu ¢ ABI'LLL.

14.2. Tp660BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJsd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU

3A0POBbH U HHBAJIHI0B

I[JISI JiuI) ¢ OrpaHM4YCHHBIMH BO3MOXXHOCTAMU 30POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHL KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
Ta6J11/111a 14 — I[OHOJIHI/ITGJII)HI)IC MaTepuajibl OLUCHUBAHUA IJId JIAL C OrpaHUYCHHBIMU BO3MOXHOCTAMU

300POBbA U UHBAJIUJIOB

Kareropun
oOyJarommxcs

Bu/ipl JONOTHUTENEHBIX OIICHOUHBIX
MaTepuaioB

@opMbI KOHTPOJISL U OLICHKU
pe3yJIbTaTOB O0y4YEeHUS

C napymeHusMu
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumyIecTBEHHO MUCHMEHHAS
npoBepKa

C HapymieHusiMu
3peHus

ColecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymieCTBEHHO yCTHAs IIPOBEPKA
(MHIMBUAYAIBHO)
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C HapymieHusiMu
OIOPHO-
JIBUTATEIBHOTO
anmapara

Pemenne MTUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI)I, IIMCHbMCHHBIC
CaMOCTOSTENIEHBIE Pa0OTHI, BOIIPOCHI K
3a4eTy

HpeI/IMYHICCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSMH I10
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pa0OTHI, YCTHBIC OTBETHI

[IpenmyniecTBEHHO IPOBEPKa
METOJIaMU UCXOS U3 COCTOSTHUSI
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEHHBIMHA
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB TPEIyCMAaTPUBACTCS JO-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHUS ACCHCTCHTOM 3a/IaHUS BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMsl Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 00y4arommxcs MpeayCcMaTpUBAETCs OCTYTI -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPEIyCMaTpUBAET MpeAocTaBiIeHne nHpopManuu B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 M1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUUECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie"yaTHOU hopme.

JL1s1 1ML ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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