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
MogaeaupoBaHue yCTPOMCTB U CHCTEM CBSI3H

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hanpasnenne mnoaroroBku / crenuanbHOcTh: 11.04.02 MH(okOMMyHUKAUMOHHbIE TEXHOJIOTHM U
CHCTEeMbI CBSI3H

HanpasnenHocts (npoduns) / cnenuanuzanus: UHGpoKoMMyHUKAIIMOHHBIE CHCTeMbI 0€CIIPOBOHOIO
IIHMPOKOIIOJOCHOI0 10CTyIIAa

dopma oOyueHUs: OUHASA

®QakynereT: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: TOP, Kadenpa TejiekoMMyHUKAIUI ¥ OCHOB PAIHOTEXHUKHU

Kypc: 1

Cemectp: 1

Y4eOusiii mnan Habopa 2018 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 1 cemecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 24 24 JacoB
4 Bcero aynuTopHbIX 3aHATUI 60 60 4acoB
5 CamocTosiTenbHas paboTa 84 84 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

Ox3ameH: 1 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 (cnieruanbHOCTH) 11.04.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 30.10.2014 roma, paccMoTpeHa u ojoOpeHa Ha 3acemanuu kadenpsl TOP «  »

20 roma, mpotokois Ne

Pa3zpaboTunku:
noueHt kag. TOP A. 5. lemumoB
accucteHT kad. TOP S1. B. Kprokos

3aBeayromumii odecreunBaronieii kad.
TOP A. A. l'enbuiep

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

TOP A. A. Tenbuep
OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAaHTOBOM PaJMOTEXHUKHU

(CBYuKP) A. 1O. ITonkoB
JlouieHT Kadeappl TeIeKOMMYHHUKA-
i 1 ocHOB paguotexHuku (TOP) C. U. boromonos
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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 «MogenupoBanue yctpoiicts u cucteM cBssu» (b1.B.O/1.5) otnocutcs k 610Ky 1
(BapuaTHBHAs YacTh).
[TpenmecTByOIKUMU TUCHMIUIMHAMY, (POPMHUPYIOLIMMH HayajbHbIE 3HaHUS, sABJstOTCA: Lludpo-
Bas 00pabOTKa CUTHAJIOB CHCTEM CBSI3U.
[Tocnenyromumu TUCUUIUIMHAME SBISIOTCS: Teopus U TEXHUKA Iepeiaud HH()OpMaIHH.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCHMILTHHBI

[Tpouecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMIIETCHIIN:

— TIK-9 crocoOGHOCThIO CaMOCTOSITENIEHO BBIMIOIHATH DKCIEPUMEHTATBHBIC WCCICAOBAHUS IS
peHIeHI/ISI Hay‘—IHO-I/ICCJ'Ie)IOBaTeJ'IBCKI/IX nu HpOI/ISBOHCTBeHHBIX 3aa4 C HCIIOJIb30BAHHUEM COBpeMeHHOﬁ
anmapaTtypbl 1 METOJIOB UCCIIEIOBAHUS, CTIOCOOHOCTHIO yYaCTBOBATh B HAYYHBIX HCCIEAOBAHUSIX B TPYII-
1€, CTaBUTH 3aa41 HUCCICIOBaHNA, BI)I6I/IpaTI) METOIbI 3KCHepI/IMeHTaJ'IBHOI\/'I pa60TI)I;

— IIK-10 rotoBHOCTBIO MPEACTABIATH PE3YIBTATHI UCCIEIOBaHMs B (hopMe 0TueToB, pedeparos,
nyOnuKauui U myOIMYHBIX OOCYXKICHHM, HHTEPIPETUPOBATh U MPEACTABIATh PE3YIbTaThl HAYYHBIX HC-
CJIEIOBaHUM, B TOM YUCJIE Ha UHOCTPAHHOM $SI3bIKE, TOTOBHOCTHIO COCTABIISATh MIPAKTUYECKUE PEKOMEH/ 1A~
U 110 UCITOJIB30BAHHUIO pe3y.]'H)TaTOB HaquI)IX HCCJ’IGJIOB&HPIIZ;

B pesynbrare u3ydeHus IUCIUTUITMHBI 00YYarOIIUNCS JOKEH:

- 3HAThb OCHOBBI MATEMATHUYCCKOIO U UMHUTAIITMUOHHOTO MO)IGJ'II/IpOBaHI/ISI; OCHOBBEI HJ'IaHI/IpOBaHI/If{
IKCIIEPUMEHTA.

- yMeTb CO31aBaTb MAaTEeMaTHUUYCCKHUEC U HUMHUTAIIMOHHBIC MOICIIN yCTpOfICTB U CHUCTEM CBA3MU,
aHaJM3UPOBATh YCTOMYMBOCTh W YYBCTBUTEIBHOCTH MOJICIH K BO3MYIIECHUSAM; (DOPMYIMPOBAThH 3a7auH,
KOTOpBI@ HGOGXO,Z[I/IMO pemaTb METOJaMU MAaTECMATUYCCKOI'O NJIN UMUTAIITUOHHBIM MOI[CJII/IPOBaHI/IeM.

—  BJAaJeTh COBPEMECHHBIMH METOJAMH U TEXHOJOTHUSIMH MAaTEMaTHYECKOTO W WMHUTAIIMOHHOTO
MOJICTTUPOBAHMS; HABBIKAMHU IIJIAHUPOBAHKS M MIPOBEJCHUS YKCIIEPUMEHTA

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0EeMKOCTb JUCLUUILUINHBI cocTaBisieT 5.0 3aUeTHBIX €IMHMILIBI U IIPE/CcTaBIeHa B Ta0uu -
ue 4.1.

Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

1 cemectp
AynuTtopHble 3aHATUSA (BCETO) 60 60
Jlexknun 18 18
[IpakTueckue 3aHATHS 18 18
JlaGopaTtopHbIe pabOThI 24 24
CamocrosTenpHas paboTa (BCero) 84 84
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 24 24
[IpopaboTka TeKIMOHHOTO MaTepHrala 12 12
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[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 48 48
Bcero (0e3 ax3aMeHa) 144 144
IToaroroBka 1 caya sK3amMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 180 180
3auetHbie EquHutb 5.0 5.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

_ (]
2 o o a2 =
- - - S o =
& : : S
. = S ‘g s 3 >z
HazBanus pa3aenoB 1UCHUIUIMHBI ) ® o, a, o 9 ==
] s . : O = S
= < © = o 0 2 E
SRR I
= © 6 %
1 cemectp
1 CoBpeMeHHOE COCTOSIHUE TIPOOIEMBI 1 0 0 1 2 [1K-10, TIK-9
MOJIETUPOBAHUS TEIEKOMMYHUKAIIMOH-
HBIX CETEU U CUCTEM.
2 ITpyHUHUINBI CHCTEMHOTO MOJAX0/1A B MO- 1 0 0 1 2 I1IK-10, ITK-9
JeJIMPOBAHNN
3 MopenupoBaHH€e CIy4ailHbIX BETUYHH 4 4 0 17 25 |IIK-10, ITK-9
1 TIPOLIECCOB
4 TTakeThl U MPUKIIATHBIE TPOTPAMMBI MO- 2 0 4 8 14 |IIK-9
JIEJINPOBAHUS CUCTEM CBSI3H.
5 MogenupoBaHue KaHaJI0B COBPEMEH- 10 14 20 57 101 |IIK-10, TIK-9
HBIX CUCTEM CBSI3H.
Hroro 3a cemectp 18 18 24 84 144
Hroro 18 18 24 84 144
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
ConepxaHue pa3aenoB JTUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabuie 5.2.
Ta6mura 5.2 — Coneprkanue pa3faesoB JUCIUIUIAH (IO JICKIHSIM)
3 z S
3 =
Z 2 5
Ha3Banus pasnenos ConepxaHue pazenoB JUCHUIUTUHEI (TI0 JIEKLIUAM) zF &5
o S E
X g =
e e g
= o
1 cemectp
1 CoBpemenHoe IIpenmer u 3ampaun kypca. COBpEMEHHOE COCTOSTHUE U 1 [1K-9
COCTOSIHHE MPOOIIEMbI MEPCIIEKTUBBI PA3BUTHS METOIOB M TEXHOJIOTMM Mojie-
MOJIETTUPOBAHUS JMPOBAHUS YCTPOICTB U cucTeM CBsi3U. OCHOBHBIE
TEJIEKOMMYHUKALMOHHBIX | IPUHIUIIBI TOCTPOEHUS MOZEIEH TeIEKOMM yHUKAIIH-
ceTel U CUCTEM. OHHBIX CHCTEM.
Hroro 1
2 IIpyuHIMIBI CUCTEMHOTO | Buabl MOJEIMPOBAaHNS; CUCTEMHBIN IOJXO/ B MOJE- 1 I1K-9
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HoAX0/a B JMPOBAHUH, CYLTHOCTh MSTKOIO M KECTKOTO CHCTEM-
MOJIEJINPOBAHNU Horo nojaxona.@opmanuzanys U aropuTMHU3ALUSL
nporeccoB GYHKIMOHUPOBAHHS YCTPONUCTB U CUCTEM;
Hroro
3 MogaenupoBaHue MonenpoBaHue MapKOBCKHMX CIIy4alHBIX IIPOLIEC- 4 I1K-9
CIIy4aiHbIX BEIUYUH U coB./[uckpeTHbIe MOJIENN JIMHEWHBIX CTAIIHOHAPHBIX
IIPOLIECCOB CHUCTEM U CTAal[MOHAPHBIX CIy4alHbIX nporeccoB. Mo-
NIeJIMPOBAHNE MHOTOMEPHBIX TUCKPETHBIX CIyYaiHBIX
TIOJIEH.
Hroro
4 Takets! u pukiaanabie | [Iporpammuas cpega Matlab u makeT Bu3yaqsHOTOMO- 2 IK-9
MIPOTPAMMBI nenupoBanus Simulink. MaTepdeiic cpeast Matlab.
MojenupoBaHus cucteM | Co3aHue M MACKHMPOBAHUE MOJICUCTEM.
CBSI3U. Wroro
5 MoaenupoBaHue Monenu cUrHajIoB U IIOMEX B CHCTEMAaX CBI3U Moje- 4 T1K-9
KaHaJIOB COBPEMEHHBIX  |JIM JUCKPETHBIX KaHanoB. JIunelinas moxymsus. Je-
CHUCTEM CBSI3U. MOJYJISIIIUSL CUTHAJIOB. Mozienn ypOBHS 3B€Ha JaHHBIX
TEJIEKOMMYHUKALMOHHBIX cucTeM. [lyaccoHoBCkue
Mozienu. MapKoBCKHE MOJIENI IPOTOKOJIOB MHOXKeE-
CTBEHHOTO JOCTYTIA.
Mpuorono3unnonsas moaysimus QAM, APSK. 2
OFDM mopnynsiiusi.
MHOK€eCTBEHHBII JOCTYI ¢ OPTOTOHAIBHBIM KOJOBBIM 2
(CDMA) u yactotabiM (OFDMA) pasnenenuem ka-
HAaJIOB.
MeTtozab! MOJETMpPOBaHUs KaHAJIOB CBA3M C MHOTOITY- 2
YeBbIM PacpOCTPAHEHUEM PaUOBOJIH
Hroro 10
Hroro 3a cemectp 18

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUINHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (NPeAbl Ty IIUMH)
U obecneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTICYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOUM TUCHMIUIAHEL, 7151 KOTOPBIX
HEO0OXOAMMO M3yYeHUE 00ECTICUMBAIONINX 1
o0ecIieunBaeMbIX TUCIIUILINH

1 2 3 4 5

[IpenmecTByronme qUCUUILIMHBI

HanmenoBanme JUCHUITIINH

1 Hudposas 06paboTKa CUTHAIIOB CUCTEM
CBSI3U

[Tocnenyrouiye TUCHUTIITUHBI

1 Teopus u TexHHKa nepenayn nHpOpMauu +

5.4. CooTBeTCTBHE KOMIIETEHIIHIA, POPMUPYEMBIX NPH U3YYeHUU THCHHIUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX NPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIM
npeCcTaBIeHo B Tabmmie 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

THH
§ Bunwl 3austuit
: z ~
2 ; S E E ®DopMBI KOHTPOJIII
Ry % ) Q. a, P p
5 = 5 g z
° = = O
A =
[1K-9 + + + + Homamnee 3aganune, OTdeT
o maboparopHoii padoTe,
Omnpoc Ha 3ansaTusx, Tect
TIK-10 + + Homaminee 3aganue, Onpoc
Ha 3aHaTHIX, TecT

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYIIL.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

4 ¥ =
= 2 E
3 = =
Z > 5
HasBanus pasnenon HaumenoBanue nabopatopHbix padboT zF &5
- =
> S =
a o g
= o
1 cemectp
4 TTakersl u npukiansaeie | OCHOBBI MOAEIUPOBaHUs B SystemVue 4 I1K-9
MIPOrpaMMbl Vitoro 4
MOJIEIIUPOBAHUS CUCTEM
CBSI3U.
5 MognenupoBanue OFDM — monynsiuus 4 TIK-9
KaHaJIOB COBPEMEHHBIX
OB COBPEME UQPSK u GMSK mozysiuu 4
CHCTEM CBSI3H.
IIpouenypa nepsuuHoOM cuHxpoHu3anuu B LTE. 4
Crtpykrypa ¢usznueckoro yposHsi LTE 4
[Ipouenypa ciyuaiinoro nocryna LTE 4
Hroro 20
Hroro 3a cemectp 24
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8.1 — HaumeHoBaHKEe MPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
A v s
= 2 =
3 > 5
Z > 5
HasBanus paznenos HaumeHoBaHue mpakTHUECKUX 3aHATUHN (CEMHHAPOB) zF &5
: 2 s
> Q=
a o g
= o
1 cemectp
3 MogaenupoBaHue OnrtuMmanbHOe pacripe/iesieHue HHPOPMALMOHHBIX 10~ 4 I1K-9
CIIy4aifHbIX BEIHYUH U TOKOB B CHCTeMax OeCIpOBOAHON Mnepeaayn JaHHBIX
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IMpoueccoB

Htoro

5 MogenupoBanue
KaHaJIOB COBPEMEHHBIX
CUCTEM CBSI3U.

Pacuer mpomycknoii ciocoonoctt OFDMA cucteMm B
KaHaJjie ¢ OesIbIM rayCCOBBIM IIIyMOM

TIK-10,
TK-9

Pacuet npomryckno# cnocoonoctu OFDMA cuctem B 4
KaHaJle C TUIOCKUM U CEJIEKTUBHBIM 3aMUPaHUEM.

®dopmupoBaHue U 00paboTKa CUTHAIBHO KOJOBBIX 6
KOHCTPYKIMH NIMPOKOINOJIOCHBIX CHCTEM O0eCIpOBO/-

HOT'O JIOCTyTa

HUroro

14

Hroro 3a CEMCECTP

18

9. CamocrosiTesibHAs1 padoTa
Bunasl camocTosiTenbHOI paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 @]
2 7 =
3 = =
) O =
Bunnr camocTosTeILHON & > 0
HasBanus pasnenos 2 &5 @OopMBI KOHTPOJIA
paboThI B s 2
=S 2 2
a e g
~ S}
1 cemecTp
1 CoBpemeHHOE [TpopaboTka JIEKITMOHHOTO 1 [IK-10, Onpoc Ha 3anaTusx, Tect
COCTOSIHUE TTPOOTIEMBI Marepuaia I1K-9
MOJAEINPOBAHUS Hroro 1
TEJIEKOMMYHHUKAIITMOHHBIX
ceTel U CUCTEM.
2 [Ipunuuns! cuctemHoro | [IpopaGoTka JTeKIIMOHHOTO 1 I1K-10, Omnpoc Ha 3anaTHsIX, Tect
10AX0/a B Marepualia [1K-9
MOJIETTUPOBAHUH Hroro 1
3 MoaenupoBaHue [ToaroroBka k mpakTuue- 16 |IIK-10, JloMamaee 3aganue,
CIIyYaiHBIX BEJIMYUH U CKHMM 3aHSTUSM, CCMHHA- I1IK-9 Ompoc Ha 3ausTUAX, Tect
IIPOLIECCOB pam
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Hroro 17
4 Tlakets! u npukiagaeie | [IpopaboTka JIEKIIMOHHOTO [TK-9 Ompoc Ha 3ausTusax, OT-
IPOrpaMMBbl Marepuaa 4eT 1o 1abopaTopHoil pa-
MOJENMPOBAHNA CHCTEM | (3 b ovrerie OTUETOR TI0 4 oote, Tect
CBAM. J1abopaTOpHBIM paboTam
Hroro 8
5 MognenupoBanue [ToaroroBka k mpakTuue- 32 |TIK-9 JlomaliiHee 3a1aHue,
KaHAJIOB COBPEMEHHBIX CKHM 3aHSATHSAM, CEMHUHA- Ompoc Ha 3ausaTusax, OT-
CUCTEM CBS3H. pam 4eT 1o 1abopaTopHOil pa-
te, TecT
[IpopaboTka TeKIHOHHOTO 5 Gore, Tec
Marepuaia
OdopmiieHre 0TIETOB TIO 20
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JabopaTOpHBIM paboTam
Hroro 57

Hroro 3a cemectp 84
IloaroroBka u caaya sK3a- 36 Ok3ameH
MeHa

Hroro 120

10. KypcoBoii npoekT / kypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bajutbHBIC OIICHKH JUIS JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
JloMarraee 3aganue 5 10 5 20
Onpoc Ha 3aHATUSX 5 10 5 20
OTuet no nmabopaTopHOii 10 10 10 30
pabote
Wroro makcumym 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 OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOUKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OaioB Ha gaty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MmakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/IOB B TPAJAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBICH B TaOiuLe

11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJUIOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OLICHKY

Htorosas cymma 0aos,

Onenka (I'OC) YYMTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
4 (xopo1110) (3a4TEHO) 85-89 B (ouenb xoporiiio)
75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpHUTENBHO)

CornacosaHa Ha noprtane Ne 38513




65 - 69
60 - 64 E (mocpencTBenHo)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO)

2 (HeyIOBJIETBOPUTENBHO) (HE

Hwuxe 60 6ayutos F (HeymoBiIeTBOPUTEILHO
3a4TEHO) (eyn p )

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieyeHue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa
1. Iudposas MoOuIbHas paauoCBs3b: yueOHOe nmocobdue g By3oB / B. A. Iankun. - 2-e u3z.,
nepepad. u jpom. - M. : T'opsiuast nmunus - Tenexom, 2012. - 592 c. (manuuue B 6ubmmorexke TYCVYP - 40
9K3.)

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. BomkoB JL.H., u np. Cuctemsl mudpoBoii paarocBs3u: YueOH. mocodue. - M.: Dko-TpeHns,
2005. — 392c¢ (nanuuue B 6ubmotexe TYCYP - 42 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSHA

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYEeCKHE TOCOOHS

1. MonaenupoBanue yCTPOUCTB I CHCTEM OECIPOBOAHON CBsI3U [DIEKTPOHHBIN pecypc]: Me-
TOJMYECKOE TIOcOOue sl MPAKTHUECKUX 3aHATUN M OpraHMU3aLUU CAMOCTOSTEIbHON paboThl CTYJCHTOB
HanpasieHus: « TH(pOKOMMYHHUKAalIMOHHBIE TEXHOJIOTUU U CUCTEMBI cBs3w» / AbenoB P. P. - 2014. 96 c. -
Pexxum noctyna: http://edu.tusur.ru/publications/3866 (nara obpamienus: 19.07.2018).

2. MopaenupoBanue yCTPOMCTB JJI CHCTEM OECIPOBOAHON CBSI3U [DIEKTPOHHBIN pecypc]: Me-
TOJMYECKUE YKa3aHUs K JJAOOpaTOpHbIM paboTaMm sl CTyAEHTOB HampasieHUs «H()OKOMMYHUKAIIMOH -
HbIE TEXHOJIOTMM M CHUCTeMbl cBsizm» / AbGenoB P. P. - 2014. 60 c. - Pexum npocryna:
http://edu.tusur.ru/publications/3865 (nara obpamenus: 19.07.2018).

3.  OcCHOBBI MOCTPOEHUS CUCTEM OECIPOBOIHOTO IMIMPOKOIOIOCHOTO TOCTYTA [ DIEKTPOHHBIH pe-
cypc]: YuebHO-MeToauueckoe nocobue it nadopatopueix pador / Kprokos f. B., Poroxuukos E. B.,
[uGensryt A. A. - 2015. 49 c. - Pexxum goctyna: http://edu.tusur.ru/publications/5107 (mata obpare-
Hus: 19.07.2018).

4. Cucremsl LTE [OnekrponHslil pecypce]: Jlaboparopusiii npaktukym / f. B. Kprokos, A. S1.
Hemunos, K. 1O. ITonoBa - 2015. 14 c. - Pexxum noctyna: https://edu.tusur.ru/publications/4982 (ngara 06-
pamenusi: 19.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE TOCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHHYEHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJJaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApyIIeHUSIMU 3PeHust:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JlJis1 JIUI ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU (opme.

12.4. IlpodeccuonanibHbie 0a3bl JAHHBIX U HMH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI
1. O6pa3zoBarensubiii moptan TYCVYP,(http://edu.tusur/ru, http://lib.tusur/ru),
2. Google, SIanex
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI
VYyeOnas aymutopus «BeraucauTenbHbIi 3am» / KoMInbloTepHbIi Ki1ace
yueOHast ayTuTOpHsl ISl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YIeOHAsT ayIUuTOPHS IS TIPO -

BEJICHUS 3aHATHIA 1a00paTOPHOTO THUMA
634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 318 ayn.
Ornucanune UMerIIerocs 000pyI0BaHUS:
- Jlocka mapkepHasi;
- DKpaH Ui IPOEKTOpa;
- 8 pabounx cranmnwmii Ha 6a3e mporeccopoB AMD Athlon IT X2;
- 2 pabounx cranuii Ha 6a3e mporeccopoB Core 2 Duo;
- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;
- PaGouee mecto npenogaBares.
[IporpamMmMHoe obecnieueHue:
- 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 Hmxe
— Mozilla Firefox
— Mozilla Thunderbird
— Net-Simulator
— PDFCreator
— PTC Mathcadl3, 14
— Qt Framework (Open Source)
— Qucs
— ScicosLab
— Scilab
— Tracker PDF-XChange Viewer
— WinDjView
— XnView
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13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT
VYuebnas aymutopus «I{udposas cBa3p» ocHoBaHa coBMecTHO ¢ Keysight Technologies
yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayaAuTOpHs IS TIPO -
BEJICHUS 3aHATHI J1a00paTOPHOrO THUMA

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

Ornucanue UMeroIerocs 000pyI0BaHUS:

- 10 pabouux craniuit Ha 6aze mporeccopoB Intel Core i5;

- locka MarauTHO-MapkepHas Brauberg;

- Otmagounsie Tiatel DEO-NANO Ha 6a3e [IJIHMC Altera Cyclone IV (4 mirt.);

- Otnagounsie maatel DEO-CV-board na 6a3e [IJIMC Cyclone V (6 mrT.);

- Croiiku ¢ TerekoMMyHHKaMOHHBIM obopynoBanueM "TETRA" (oOopynoBaHue TpaHKUHTOBOU
OecTpoBOHOM CBSI3M) C CUCTEMOM MUTAHUS U BEHTHISALIUU;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBarens.

[TporpamMHOe obecrieueHue:

— Altera Quartus Prime Lite Edition

— Google Chrome

— Keysight SystemVue

— Mathworks Matlab

— Mozilla Firefox

— Scilab

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaAMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
Jns caMoCTOSATEIbHOM PabOThl MCIOIB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIAcChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 ayz.

CocTtaB 060pyI0BaHHS:

- yueOHast MmebOerb;

- koMnbroTepsl Ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaroT IOCTYI B AJICKTPOHHYIO WH-
(bopManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIM/I0B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAIHMIAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEJICTB 00yUEHUS OOIIEro U CIeUaaIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUIIMBAIOIIEH anmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U JPYTUX TEXHUYECKUX CPEJICTB MpueMa/mepesa-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00yJaroIXCs
C MHBaJIHMIHOCTHIO, TOPTATUBHONW MHIYKIIMOHHON CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxXa, 000py/loBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON 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

[Ipouenypa skBaIali3MPOBAHMSI B CHCTEMaX CBSI3U HCIIONIB3YETCS 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

KagecTBo nepenaun curHanoB nepenavd JaHHBIX OIICHUBAOTCS:

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. Dx3aMeHALIHOHHBbIE BONPOCHI

OcHOBHbIE IPUHIUITBI TIOCTPOEHUS MOJIENIEH TEIEeKOMMYHHKAIIMOHHBIX CUCTEM.

Bunel MonenupoBaHMsi, CUCTEMHBIN MOIXOA B MOJEIMPOBAaHUM, CYIIHOCTb MSTKOTO U JKECTKOIO
CUCTEMHOI'0 IOAX0a.

Mogenn MapKOBCKUX CITy4alHBIX IIPOLIECCOB

JluckpeTHbIe MOETH JIMHEHHBIX CTAllMOHAPHBIX CUCTEM U CTALIMOHAPHBIX CIyYalHBIX IPOIECCOB

[Tporpammuas cpena Matlab, maker BusyanpHOro mozenupoBanus Simulink, untepdeiic cpens
Matlab, co3nanue u MacKUpOBaHHUE MOICUCTEM.

[TporpammHuas cpena SystemVue, makeT Bu3yaldbHOro mozeiaupoBanusi SystemVue Hutepdeiic
cpenbl SystemVue.
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Mopenu ypoBHS 3B€HA JTAHHBIX TEJIEKOMMYHUKAITMOHHBIX CUCTEM.

Mertoapl MOAETUPOBaHUS POTOKOJIOB MHOKECTBEHHOTO ocTyna, [lyacconoBckue Mmozenu.

MeTtozap! MOAEIMPOBaHUS TPOTOKOJIIOB MHOXKECTBEHHOTO JJOCTyNa, MapKOBCKHE MOAEIN MTPOTOKO-
JIOB MHO>KECTBEHHOTO JIOCTYTIA.

Monenu TUCKPETHBIX KaHAIOB. Moaenu (pU3n4ecKoro YpoBHsI TEJICKOMMYyHUKAIIMOHHBIX CHCTEM.

Mogenu curHanaoB U IOMEX B CUCTEMAaX CBS3H

JIuneiinas MmopymsAnys. JleMOyALus CUTHAJIOB

OpTtoroHansHOE 9acTOTHOE MynbTuIiekcupoBanue (OFDM).

MHOXeCTBEHHBIN 10CTYN C OPTOroHadbHBIM KoJ0BbIM (CDMA) pa3znenenrueM KaHalloB

MHOXeCTBEHHBIN TOCTYI ¢ OpTOroHATBHBIM YacTOTHBIM (OFDMA) pazneneHnem kaHaaoB

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

[Tpenmer n 3agaun kKypca. COBpEMEHHOE COCTOSIHUE U MEPCIEKTUBBI Pa3BUTUSA METOIOB U TEXHO-
JIOTUI MOJIEIMPOBAHUS YCTPOUCTB U CUCTEM CBSi3U. OCHOBHBIE MPUHIUIIBI IOCTPOEHUS MOENel Tene-
KOMMYHHMKAI[MOHHBIX 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 IPOLIECCOB.

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

MogennpoBaHrue MHOTOMEPHBIX JUCKPETHBIX CIIy4alHbIX MOJIECH.

[Tporpammuas cpena Matlab u maker Bu3yajibHOTO

mozaenuposanus Simulink. MaTepdeiic cpenst Matlab. Cozganne 1 MacCKUpOBaHUE TOACUCTEM.

Mojeny CUTHAJIOB U IIOMEX B CHCTEMax CBsI3U Mozenu TUCKPETHBIX KaHaloB. JIMHeHas MOIyIIs -
nus. JleMonynmsanus cursanos. Mozenu ypoBHs 3B€Ha JIaHHBIX TEJIEKOMMYHUKALMOHHBIX cucteM. [lyacco-
HOBCKHE MOJIeNIi. MapKOBCKHE MOJIETIHN MPOTOKOIOB MHOKECTBEHHOIO JOCTYTIA.

Mpmuorono3unnonsas moayiasamus QAM, APSK. OFDM monyssanus.

MHoOXeCTBEeHHbIN J0CTYI ¢ OpTOroHanbHbIM KoZ0BbIM (CDMA) u wactoraeiMm (OFDMA) pasne-
JIEHHEM KaHAJIOB.

Metozbl MOAETUPOBAHUS KaHAJIOB CBSA3U C MHOTOJIYYEBBIM PAaCpPOCTPAHEHUEM PATUOBOIH

14.1.4. TeMbl JOMALIIHHUX 3aJAHUI
Pacripenenenne nHM)OpMAIMOHHBIX IOTOKOB B CHCTEMaX OECTIPOBOIHOM MEpeauu TaHHBIX.
[Tpomycknas cnocoonocth OFDMA cucteM B KaHase ¢ O€IbIM FayCCOBBIM IITYMOM.
[TpomryckHas ciocobHocth OFDMA cucTteM B KaHalIe C TNIOCKUM U CEJICKTUBHBIM 3aMUPAHUEM.
dopmupoBaHue U 00pabOTKa CUTHAIBHO KOAOBBIX KOHCTPYKIIMM IIMPOKOMOJIOCHBIX CUCTEM Oec-
IIPOBOJIHOTO JJOCTYIA.

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

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbSl 1 HHBAJIUI0B
Jnst mu ¢ orpaHMYeHHBIMU BO3MOKHOCTSIMU 3I0POBbSI 1 MHBAJIUJIOB MPEIYCMOTPEHBI JOTOIHU-
TEJbHBIE OLIEHOYHBIC MaTepPHUAIIbI, IEPEUEHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabnuna 14 — JlonomHUTEIPHBIE MaTepUalibl OIICHUBAHUS JIJISL JIUI] C OTPAaHUYEHHBIMHA BO3MOXXHOCTSIMHU
310POBbsI U HHBAJIUJIOB

Kareropuu Bubl TOMOTHUTEIHHBIX OIEHOYHBIX @DOpMBI KOHTPOJISI K OIICHKH
o0yJaronuxcs MaTepuaioB pe3yabTaToB 00yUEHUS
C mapymenussmu | TecThl, TUCHMEHHBIE CAMOCTOSTEILHBIC [IpenmyIecTBEHHO TUCEMEHHAS
ciyxa paboThl, BOIIPOCHI K 3a4ETy, poBepKa
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KOHTPOJIbHBIE Pa0OTHI

C napyueHusMu
3peHUs

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHIMHU
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TMCTAaHIHOHHBIMU
MeTOonaMH

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
o0y4Jaromierocst Ha MOMEHT ITPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSl MU MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuXxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMIUTMHE MPEAyCMATPUBAET MpeAocTaBieHne nHdopmanuu B popMax, afanTu-
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeIbHOIO ANNapaTa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U MHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0yUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.

CornacoeaHa Ha noptane Ne 38513

16



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовой проект / курсовая работа
	11. Рейтинговая система для оценки успеваемости обучающихся
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для лабораторных работ
	13.1.4. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Экзаменационные вопросы
	14.1.3. Темы опросов на занятиях
	14.1.4. Темы домашних заданий
	14.1.5. Темы лабораторных работ

	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

