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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

N3yueHue cTyneHTaMu OOIIMX MPUHIUIIOB TOCTPOEHUS U PYHKLIMOHUPOBAHUS MHOTOKaHAIbHbBIX

udpoBbix cuctem nepeaaun (MLICIT)

W3yueHne npuHIUIIOB OpraHu3auuy HupoBbix JuHeHHbIX TpakToB (LJIT)

O3HakoMJIEHHE C TEXHUYECKHMMM XapaKTEPUCTUKAMU M NEPCIEKTUBAMHU Pa3BUTHsI COBPEMEHHBIX
CPEJICTB CBSI3H.

[TproOpereHne HEOOXOAUMBIX MPAKTUYECKUX HABBIKOB MOCTPOEHUS MPOBOIHBIX M OECIPOBOAHBIX
ceteit

1.2. 3amaum AMCHMIIIMHBI

— H3ydenue (u3MUYECKHX MPHUHIIMIIOB MOCTPOCHUS W TCOPETHUECKHX OCHOB TOCTPOCHHUS H
(YHKIIMOHUPOBAHUSI MHOTOKAHATLHBIX CHCTEMBI Tepeadn nH(HOpMaIiu.

— IlomyueHnue HEOOXOMUMBIX 3HAHHH MO CTPYKTYPHOM OpraHHM3aIli¥ MHOTOKaHAJIBLHOW pajno-
CBSI3U M PAIMOJIOCTYTIA.

— N3ydeHune XapakTepHCTHUK M CTaHIAPTOB COBPEMEHHBIX CHCTEM MHOTOKAHAILHOUW PaHoCBsI-
3.

—  O3HaKOMJICHUE C MMEPCTICKTHBAMH Pa3BUTHUS JIEMEHTHON 0a3bl IU(POBBIX CHCTEM CBSI3H.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Hucuumuinaa « MHorokananbHble dposbie cuctemsl nepenaun» (b1.B.0/1.13) otHocuTCs K 6710-
Ky 1 (BapuaTuBHas 4acTh).

[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBIISIOTCS CIEIYIO-
nue aucuumiuHel: O61mas Teopust paauocssisy, [IpoekTupoBanue ycTpoicTB npremMa u 00pabOTKU Cur-
HAJIOB, YCTPONCTBA FeHEpUPOBaHUs U (POPMUPOBAHMSI CUTHAJIOB, YCTPOWCTBA MpHeMa U 00pabOTKU CHT-
HAaJIOB.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHM S JUCUMIIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— TIK-6 rOTOBHOCTBIO BBIIIOJIHATH PAacyeT U MPOEKTUPOBAHUE AETaJEH, y3JI0B U YCTPOUCTB pa-
JUOTEXHUYECKUX CHUCTEM B COOTBETCTBUM C TEXHUYECKUM 33/1aHUEM C HCIIOJIb30BAaHUEM CPEICTB aBTOMa-
TU3AIUH TPOSKTHPOBAHNS;

B pesynpTare u3ydeHus IUCHMIIMHBI CTYACHT JOJDKEH:

—  3HATh NPHUHIUIBI IOCTPOCHHUS COBPEMEHHBIX CUCTEM IM(POBOI CBS3M; METOIBI pacueTa TH-
MOBBIX AaHAJIOTOBBIX U IUGPOBBIX YCTPOHCTB MHOTOKaHAJIBHBIX HU(POBBIX CHCTEM Iepenaun nHdopma-
[[UU; COBPEMEHHBIC U MEPCIICKTUBHBIC HAMIPABIICHUS PA3BUTHUS TEICKOMMYHUKAIIMOHHBIX CETEH U CUCTEM;
MIPUHIIUIIBI CAHXPOHU3AIMH B COBPEMEHHBIX cUCTeMaX HU(POBON CBSI3U; OCHOBHBIE TPUYUHBI BOSHUKHO-
BEHUsI OIIMOOK MpH neperaye HUGpoBoi HHGOpMAIMK TI0 JTUHEWHBIM TPAaKTaM COBPEMEHHOE COCTOSHHE
U(POBBIX YCTPOUCTB 0OpabOTKM CUTHAJIOB M MIEPCIICKTUBHBIC HANpaBICHUs €€ pa3BUTHs; TPEOOBAHUS
CTaHJAPTU3AIMH, METPOJIOTHYECKOT0 00eCIIeUeH s IPH pa3padOTKe U HKCILTyaTalluu YCTPOMCTB U CUCTEM
AIIEKTPOCBSI3H.

— yMeTh (pOpMyIMPOBaTH OCHOBHbIE TEXHUYECKUE TPEOOBAHMA K IIU(PPOBBIM CHCTEMaM; IPOBO-
JTUTh MaTeMaTHYeCKUil aHanu3 (U3MYECKHUX IPOLIECCOB B aHAJIIOTOBBIX M HU(POBBIX ycTpoiicTBax op-
MHUPOBaHUs, IPeoOpa3oBaHus U 00paOOTKU CUTHAJIOB, OIICHUBATh peasibHbIC U MPEIeIbHbIE BO3ZMOXHOCTH
MIPOMYCKHOW CTIIOCOOHOCTH U MOMEXOYCTOWYMBOCTH TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM. OLIEHHBAaTh OCHOB-
HbIE TIPOOJIEMBI, CBSI3aHHbIE C DKCIUTyaTallMeil U BHEIpPEeHHEM HU(POBBIX CHCTEM Iepeladll B COBPEMEH -
HBIE TEJIEKOMMYHHUKAI[MOHHBIE CETH OOBSCHATh Ha3HAYCHHUE M MPHUHIUIIBI paObOThl OCHOBHBIX Y3J10B U -
POBBIX CHCTEM Iepeaunt

— BJaJeTh HaBbIKAMU SKCIIEPUMEHTAJILHOTO UCCIIEIOBAHUS pabOThl yCTPOMCTB LU(POBOM CBSI-
34U B paMKaxX (pU3NYECKOro U MaTeMaTHUYECKOro MOJACTUPOBAHUS; HABBIKAMU OIICHKHU BIUSHUS Pa3IMUHBIX
($akTOpOB Ha OCHOBHBIC IMApaMEeTpPbl KaHAIOB M TPAKTOB IM(PPOBBIX CHUCTEM Iepenau; HaBBIKAMU
KOMITBIOTEPHOTO IPOEKTUPOBAHUS U pacyeTa aHAJIOTOBBIX, [IU(PPOBBIX U MHUKPOIIPOLIECCOPHBIX TEIEKOM-
MYHHKAIIHOHHBIX YCTPOUCTB.
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4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0wast TpyI0EeMKOCTb JUCLHUILUINHBI cOCcTaBisIeT 5.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0IH -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
9 cemectp

AyrmuTopHsble 3aHATHS (BCETO) 60 60
Jlexuun 24 24
[IpakTueckue 3aHATHS 18 18
JlaGopaTtopHbIe pabOThI 18 18
W3 Hux B uHTEpakTHUBHOU (hopme 12 12
CamocTtosTenbHas paboTa (Bcero) 84 84
Brimonnenue noManrHux 3agaHun 2 2
OdopMmieHre 0TYETOB IO JTAOOPATOPHBIM paboTam 18 18
IIpopaboTKa JTEeKIIMOHHOTO MaTepuana 26 26
CamocTosiTenpbHOE H3ydyeHne TeM (BOIPOCOB) 20 20
TEOPETUYECKOM YacTu Kypca
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 18 18
Bcero (0e3 ax3aMeHa) 144 144
IToaroroBka 1 caya sK3amMeHa 36 36
OO6m1ast Tpy1I0€MKOCTh 4 180 180
3avetHbie EnuHUIBI 5.0 5.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Paziensl TUCIUIUTAHBI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie 5.1.
Tab6muma 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHSITHH
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9 cemectp
1 Beengenue 2 2 0 4 8 I1K-6
2 Metonp! TMpOBOI MOAYIISIIUU B 4 4 8 26 42 |TIK-6
MHOTOKaHaJIbHBIX LU(POBBIX CUCTEMAX
CBSI3U
3 MeTozp! OpraHu3alyy KaHaJ0B MHOXeE- 4 4 4 24 36 |IIK-6
CTBEHHOI0 J0CTyIa
4 TlceBnociy4aiiHbIe M1OCIIEI0BATEIBHO- 2 2 0 4 8 ITK-6
CTH B MHOTOKaHAJIbHBIX CHCTEMAX CBS3H
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HaCTOT B COTOBBIX CHCTEMAXxX CBA3U

5 TlpuHIUIT TOBTOPHOTO UCIIOIB30BAHUS 2 0 0 2

ITK-6

IIOKOJICHUA

6 CucteMbl MOOUIILHOM CBSI3M BTOPOTO

22

ITK-6

TIOKOJICHUSA

7 CucteMbl MOOMIIBHOM CBSI9U TPETHETO 2 2 0 7

11

ITK-6

T'O IIOKOJICHHUA

8 CucteMbl MOOMIIBHOM CBS3M YETBEPTO- 3 2 2 6

13

ITK-6

Hroro 3a cemectp

24 18 18 84

144

Hrtoro

24 18 18 84

144

5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JeKIHIM)

CopeprkaHue pa3ienoB TUCIUILINAH (TI0 JICKIMSAM) IPUBEAICHO B Tabmuie 5.2.
Tabmuma 5.2 - ConepkaHue pa3ieoB JUCHUILUIMH (T10 JICKITUSIM)

Haszsanus paznenon

ConeprxaHue pa3ienoB JUCIUILTUHBI 110
JIEKIUSIM

TpynoeMKocCTb,

q
dopmupyembie

KOMIIETCHIIN

9 cemectp

1 Beeneune

OCHOBHBIE TIOHSTHS U OTIPEICTICHHUS.
Knaccudukanus mndpoBeIx cuctem
nepenaun. opmupoBanue UppPOBOro
curnana. Mepapxus uppoBbIX TEIEKOM-
MYHHKAIIMOHHBIX cucTeM. O000mEHHAs
CTPYKTypa mu¢poBOro KaHasa.

[\S)

[1IK-6

Hroro

2 Metozp! UG POBOIT MOAYISIIUU B
MHOTOKAaHAJIbHBIX IIU(PPOBBIX
CHUCTEMAX CBSI3H

KBagparypHoe npencraBieHue y3Komno-
JIOCHOTO CHTHaJIa, KBaIpaTyPHBIA MOMY-
nsaTop. MHOTONO3MIIMOHHAs KBaApaTyp-
Hasl aMIuIUTyaHas Moy st QAM-M.
YacToTHass MaHUITYJIALMS C MUHUMAJb-
HbIM caBuroM MSK. Monymsiiust
n/4ADQPSK. OpToronanbHass MOIYSIIHS.
OpTroroHaabHOE YaCTOTHOE MYJIbTUILIEK-
cupoBanue nanHbix OFDM.

[1IK-6

HUroro

3 MeTozp! OpraHu3alyy KaHajaoB
MHO)KECTBEHHOTO JOCTYIIa

Knaccudukaius METO0B yILIOTHEHUS
KaHaJoB. YacTOTHOE HE OPTOrOHAIbHOE
YIUTOTHEHUE KaHAJIOB, 3alIUTHBIN HHTEP-
Bajl. BpeMeHHOE CHHXPOHHOE U acHH-
XPOHHOE YIUIOTHEHHE KaHAJIOB, 3alUT-
HbIW MHTEepBas. YacTOTHOE OPTOTrOHAJb-
Hoe yruioTHeHue kaHainoB OFDMA. Ko-
JIOBOE€ YIJIOTHEHHE KaHAJIOB, 0000IICH-
Hasi CTPYKTYypa, OpTOTOHAJIbHBIC U KBa-
3MOPTOTOHAJILHBIE aHCAMOJI CUTHAJIOB.
CHHXpOHHOE KOJIOBOE YIJIOTHEHHE KaHa-
JI0B. ACHHXPOHHOE KOZIOBOE YIUIOTHEHHE

[1IK-6
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KaHaJIOB, CUCTCMHas IoOMEXa. H_[I/IpOKOHO—
JIOCHBIC KaHaJIbI CBA3MH.

Htoro

4 TlceBnociyyaliHbie
MOCJIEI0BATEILHOCTH B
MHOTOKAaHAJIBHBIX CUCTEMAX CBSI3U

Anroput™m GOpMUPOBAHUS JIMHEHHBIX
IICII, cTpykTypHas cxema reHeparopa
ymmaerHo# I1CII. Hemunetinsie T1CII,
CTPYKTYpHas CXeMa I'eHepaTopa HEJIMHEH-
Hoi IICII ¢ BHemHeW 1 BHYTPEHHEH JI0-
ruueckoit Gynkue. Jlnuneinsie [1CIT
MaKCUMaJIbHOW JUIMHBI, CTPYKTYpHasi CXe-
Ma reieparopa M-1ocie10BaTeIbHOCTH.

HUroro

[IK-6

5 IIpuHIHUI TOBTOPHOTO
UCIIOJIb30BaHMsI YaCTOT B COTOBBIX
CUCTEMAxX CBSI3H

JlynnekcHbIi peskuM paboThl KaHAJIOB
cBs3U. [IpyHIIMII TOBTOPHOTO UCIIONIB30-
BaHMs 4yacToT.IIoHATHE O MHOTO3JIEMEHT-
HOM KJIacTepe

HUroro

[1IK-6

6 CucreMbl MOOWIIBHOM CBSI3U
BTOPOTO TTOKOJICHUS

Cucrema tpankosoii cBsizu TETRA. Bpe-
MEHHas CTPYKTypa rpyHIoBOro MOTOKA.
O06o0uieHHas cTpykTypa kaHana. KaHans-
HBIN YpOBEHb. JIornuecKue nakeTsl,
CTPYKTYpa IIaKeTOB, Ha3HAYECHHE IOJIEN.
Moayisinusi. Cuctema MOOMITBHOM CBSI3H C
KOJIOBBIM pa3ziejieHueM KaHanoB. CTaH-
napt [S-95 OO6mias xapakTeprucTuKa CH-
CTEMBI, TEXHUUECKHE napameTphl. Co-
CTaB, HA3HAYCHHE U OpraHU3aIHsl KOjI0-
BBIX KaHaJIoB 6a30Boil cranu. Opranu-
3arus kaHana tpaduka bC, ctpykrypa Ka-
Hana MoOunbHas craunus. AHCamMOIu
konupyrommx [ICIT n ux Haznauenune Co-
CTaB, Ha3HAYEHHE U OpraHU3alLus KOolo0-
BBIX KaHaJIOB MOOMJIHOM CTaHIUU.

Hroro

[1IK-6

7 CucreMsl MOOMIIBHOI CBSIDU
TPETHEro MOKOJICHUS

CrpykTypa ¢pu3ndecKkoro kaHajia MOOHUIIb-
Hoi craniuu UMTS, MHOrockopocTHas
cucTeMa KOIUpOBaHUs AaHHBIX. OpraHu-
3a1Ms KOJIOBBIX KaHAJIOB MOOMIIBHOMN
cranuuu UMTS.

HUroro

I1IK-6

& CucreMbl MOOWIILHOM CBSI3U
YETBEPTOrO TIOKOJICHUS

Cuctemsl paguogoctyna WiMax u LTE.
Pacrnipenenenne 4aCTOTHO-BPEMEHHOTO
pecypca. Opranusanysi MHO)KECTBEHHOTO
JOCTYTIA B JIOKAJIBHBIE CETH B CUCTEME
LTE.

HUroro

[1IK-6

Hroro 3a cemectp

24
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecnieynBaeMbIMH (IMOCTEAYIOIIMMH) TUCHUILTHHAMHA
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEXKIUCIUILUTHHAPHBIC CBSI3U

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

1 2 3 4 5 6 7 8

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 OOGuiast Teopust pailioOCBs3U + +

2 TIpoexTpoBaHUE YCTPONCTB

+ + +
npuemMa 1 00paboTKHU CUTHAJIOB

3 YerpoiicTBa reHepupOBaHus U N N

(OpMHPOBAHUS CUTHAJIOB

4 VYcrpoiicTBa mprema u oopa- N n

OOTKHU CUTHAJIOB

5.4. CooTBeTCcTBHE KOMIIETEHIHI, (POPMHUPYEMBIX NPU M3YYECHUH IMCUMILVINHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH H3YyYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MpeICTaBICHO B Tabymiie 5.4
Tabmuna 5.4 — CooTBETCTBHE KOMITETEHIINI U BUJOB 3aHATUN, (HOPMUPYEMBIX MPU U3YUECHUU TUCITUTLIH -
HBbI

Bunwl 3austuit

DOpMBI KOHTPOJIA

Komnerenimn
Jlekun

+ | IlpakTuyeckue 3aHATHS
+ | JlabopaTopHbie pabOTHI
+ | CamocrosrenpHas paboTa

IIK-6 + JomamHee 3aganue, DK3a-
meH, KoHcnekT camonoro-
ToBKH, OTUeT 1o nabopa-
TopHOU pabore, Onpoc Ha

3aHATUAX

6. UaTepakTuBHBIC MeTOABI M (OPMbI OPraHU3ALHMHN 00yUCHHS
TexHONIOruM MHTEPAKTUBHOIO 00Y4eHHs IpU PasHbIX (opMax 3aHATHI B yacax MpPUBEICHBI B Ta-
omune 6.1
Tabmuna 6.1 — TexHOJIOTHY UHTEPAKTUBHOTO OOYYEeHHMsI IPU pa3HbIX (popmax 3aHATHI B yacax

Hutepakr
HNHTepakTuBHBIE WNHTepakTuBHBIE
Metonpt UBHBIC Bcero
NPAaKTUYECKUE 3aHATHS | JIaOOPATOPHBIE 3aHATHUSL
JEKLIHH
9 cemectp

[Ipesenranuu ¢ 4 4
HCIOJIb30BaHUEM

CJIaliIOB C 00CYXKAEHUEM

PaGota B KOMaH 1€ 4 4
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Pemienune cutyarmoHHbIX 4 4
3amau

Hroro 3a cemecTp: 12
Hroro 12

7. JIaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabmuie 7.1.
Tabmuia 7. 1 — HaumeHoBaHue 1abopaTopHbIX padoT

A Y 5
= 2 E
3 =
2 > 5
HasBanus paznenos HaumenoBanwue nmabopatopHbIX padoT zF &5
2 2 E
= 8 2
Y 9 2
~ S
9 cemectp
2 Metozp! IUPPOBOI MOAYISIUU B HccnenoBanne paciipoCTpaHEHUs! CUTHA- 4 [IK-6
MHOTOKaHAJbHBIX ITU(PPOBHIX JIOB B JIMHUSIX CBSI3U
HCTEMaX CBSI3U
CHCTeMax CBi3 Wccnenosanue cucrteMsl ¢Bsizu ¢ AUUM- 4
CUTHAJIaMH
Hroro
3 MeTo/ibl OpraHu3aluy KaHaJloB HccnenoBanue kanana cBA3M IS iepeaa- 4 T1K-6
MHO>XECTBEHHOI'O JOCTYyIIa g UKM-curnana
Hroro
6 CucremMbl MOOHMIIBHOH CBSI3U HccnenoBanne cucTeMsl paauog0CTyIa [1IK-6
BTOPOTO MOKOJIEHUS BTOPOT'O TOKOJIEHUS
Hroro
8 CucreMbl MOOHITEHOM CBSI3U Hccnenosanue cuctemsl paguoaoCTyIa [IK-6
YETBEPTOIrO NOKOJIEHUS YETBEPTOIrO MTOKOJIEHUS
Hroro 2
Hroro 3a cemectp 18
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IPpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpuBeeHO B Tabmuie 8.1.
Tabmuma 8. 1 — HaumeHOBaHWE PAKTUISCKUX 3aHATHI (CEMHUHAPOB)
3 z S
: | i
HanmeHnoBaHue npakTUUECKUX 3aHATUN = > O
HasBanus paznenon 5" =5
(cemHrHapoB) g g 2
X g8 =
a B>
~ S
9 cemecTp
1 BBenenue Knaccudukanus nudppoBbIX CUCTEM 2 T1K-6
nepenadn. O000mEHHAs CTPYKTYypa ud-
POBOro KaHana. JHEpreTuKa KaHaia CBsi-
3M.
Hroro
2 Metonp! 1T pOBO MOIYIISIINH B MHorono3uiMoHHasi KBaapaTypHas am- I1K-6

MHOTOKaHAJIbHBIX LU(POBBIX

IUIUTyAHAasA MOAYJIAI A .OpTOI‘ OHaJIbHOC
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CUCTEMAax CBSI3U YaCTOTHOE MYJbTUILIEKCUPOBAHUE JaH-
Heix OFDM.
Hroro
3 MeTo/ibl OpraHu3aliyi KaHaJIOB [[InpokoronocHble KaHAIBI CBsI3H. Ya- 4 [1K-6
MHOKECTBEHHOTO JOCTYyIa CTOTHOE OPTOTOHAJIBHOE YIUIOTHEHHUE Ka-
HanoB OFDMA.
Hroro
4 TlceBnociyyaiiHbie AnroputMmbl (OPMUPOBAHKS M-TTIOCIIEIIO- 2 I1K-6
IIOCJIEI0BATEIBHOCTH B BaTEIBHOCTEN U KOJOB [onna
MHOTOKaHaJIbHBIX CUCTEMAaX CBS3U Hroro
6 CucteMbl MOOUIBLHOI CBA3H CucreMa ¢ KOZJOBBIM pa3JelIeHUEM KaHa- 2 TIK-6
BTOPOTO MOKOJICHUS noB ctangapra [S-95.
Hroro
7 CucteMbl MOOUIIBHOH CBSIO U Cucrema c KOIOBBIM pa3zieJIeHUEM KaHa- 2 [1IK-6
TPETHETO TTOKOJIEHHUS noB UMTS.
Hroro 2
8 CucteMbl MOOMIIBHOM CBA3H Cuctemsl paanonoctyna WiMax, cucre- 2 [1IK-6
YETBEPTOIO ITOKOJICHUS ™Mbl LTE.
Hroro 2
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETCHIIUHU TPE/ICTABIICHBI B
tabmme 9.1.
Tabmmna 9.1 - Busel camocTosiTennbHON paboThI, TPYIOEMKOCTh U (hopMHUpyeMble KOMITETSHIINH

Bunabr camocTosTensHOM
paboThI

9

Hazpanus pasaenos @DopMbl KOHTPOJIS

TpynoeMKocCTsb,
dopmupyembie
KOMIETEHIUN

9 cemecTp

[\

1 BBeneuue [ToaroroBka k mpakTuue- TIK-6 Ormpoc Ha 3aHATHAX, JK3a-
CKHUM 3aHSATHIM, CEMHHA- MeEH
pam

[TpopaboTka TeKIHOHHOTO 2
Marepuana

Hroro

2 MeTtozp! U poBoii [ToaroroBka Kk mpaxkTuye- 4 T1IK-6 JloMamHee 3aganue,
MOJYJISILIUU B CKUM 3aHSTHAIM, CCMHMHA- KoHcnekT camMoImmoaroTos-
MHOTOKaHAaJIbHBIX pam ku, Onpoc Ha 3aHATHIX,
uU(pPOBBIX cCUCTEMAX 8 Otuer no 1abopaTtopHOH
CBSI3H pabote, Dx3aMeH

CamocTosiTenbHOE U3yye-
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca

[IpopaboTka JIEKIIHOHHOTO 4
Mmarepuana

OdopmieHre 0TYETOB 10 8
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JabopaTOpHBIM paboTam

Brimonaenue goMarsHmux
3aJaHuN

HUroro

26

3 Meroabl opranu3aiuu
KaHaJ10B MHOXKECTBEHHOT'O
JIOCTYyTIa

IToaroroBka K mpakTuie-
CKHM 3aHATUSAM, CEMUHA-
pam

CamocrosTenbHOE H3yue-
HUE TeM (BOIPOCOB) TEOpE-
THYECKOW YacTH Kypca

12

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasna

OdopmiteHre 0TIETOB TIO
nabopaTopHBIM paboTam

Hroro

24

I1IK-6

Koncnekr camonoaroros-
ku, Onpoc Ha 3aHATHSIX,
Otuer no 1aboparopHOU
pabote, DKx3aMeH

4 TlceBnociyvaitHbie
TIOCJIEIOBATEILHOCTH B
MHOT'OKaHaJIbHBIX
CHCTEMax CBSI3U

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka J1eKIIHOHHOTO
Martepuaia

Hroro

[1K-6

Omnpoc Ha 3aHATHIX, JK3a-
MEH

5 IIpuHUHMI TOBTOPHOTO
HCIIOJIb30BaHUs 4acToOT B
COTOBBIX CHCTEMAX CBSA3HU

[IpopaboTka JIeKIIHOHHOTO
Marepuaia

Htoro

[1K-6

DK3aMeH

6 CucreMbl MOOWIILHOM
CBSI3H BTOPOTO ITOKOJICHHS

[ToaroroBka Kk mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

IIpopaboTka JIEKIIHOHHOTO
Marepuaia

OdopmieHre 0T4ETOB IO
n1abopaTOpHBIM paboTam

HUroro

11

I1IK-6

Ompoc Ha 3ausTusax, OT-
YeT 10 JIadOpaTOpHOIt pa-
6ote, DK3aMeH

7 CucteMbl MOOWILHOM
CBSIPU TPETHETO
[TIOKOJICHUS

[TonroToBka k npaxkTuye-
CKHM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTka J1eKIIHOHHOTO
Marepuaia

Hroro

I1IK-6

Onpoc Ha 3aHATHAX, JK3a-
MEH

& CucreMbl MOOWILHOM
CBSI3H YETBEPTOTO
[MOKOJICHUS

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka IeKIIHOHHOTO
Martepuana

OdopmieHre 0TYETOB 10
nabopaToOpHBIM paboTam

[1K-6

Ompoc Ha 3ausTusax, OT-
4eT 10 JIabOpaToOpHOit pa-
6ote, DK3aMeH
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Hroro 6

Uroro 3a cemectp 84
IToarotoBka u caaya sK3a- 36 DK3aMeH
MEHa

Hroro 120

9.1. TembI AJ151 CAMOCTOATEIBHOT0 H3Y4YEeHHUSI TEOPETHYECKOI YacTH Kypca
1. IHupoxomonocHsie KaHaIb! cBs3H. LIInpokononocHeie curHaibl, 6a3a curHana, koddduiment
pacupenus crnekrpa [IpeoOpazoBanue (opMbl U CIEKTpa CUTHajla B HIMPOKONOJIOCHOM KaHaje ¢ Ips-
MBIM pacIIipPEHUEM CIIEKTpa.
2. OproroHanbHass Monysnus. OpTOrOHAJIBHOE YacTOTHOE MYJBTHUIUIEKCUPOBAHUE JIaHHBIX
OFDM.

9.2. TeMbI JOMANIHUX 3aJaAHUN
1. Meroaps! b pOBOH MOAYIISAIMNA B MHOTOKAHAJIBHBIX IIU(PPOBBIX CUCTEMAX CBSI3U

10. KypcoBasi paGora (mpoexr)
He npenycmorpeno PYII

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

12. Y4yeOHO-MeTOAMYeCKOEe M HH(OPMALIMOHHOE 0OOecnedeHne TUCHMIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Tludposas moOunbHas paanocBs3b [ Tekct] : yuebHOe mocobue ams By3oB / B. A. TankuH. - 2-
€ 3., mepepad. u gom. - M. : Topsiuast muams - Tenexom, 2012. - 592 c. (mHanmuue B 6ubauoreke TYCYP
- 40 5K3.)
2. Hudposas o6padoTka curHanos : YueOHoe nmocodbue 11 By30B / A. b. Cepruenko. - 2-e u3.
-CII6. : [Tutep, 2007. - 750[2] c. (Hanuuune B 6ubmuoreke TYCVYP - 70 3k3.)

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. Bonkos JI.H., u ap. Cucremsl unupoBoil paanocsszu: YuebH. nocodue. - M.: Dko-Tpenns,
2005. — 392c¢ (nanuuue B 6ubmmorexe TYCVYP - 42 5k3.)

12.3 YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUSs

1. MHorokaHajgpHble CUCTEMbI LHU(GPOBON paauocBsa3u: MeToaudyeckoe rnocodbue K jadboparop-
HbeIM pabotam / J[emmmoB A. . - 2012. 24 c. [DOnektpoHHbIi pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/1609, nara o6pamenus: 13.10.2017.

2. Meronpl pa3zieneHuss KaHAIOB, MOAYJSIIIMA U KOJUPOBAHUS B WH(POKOMMYHHKAIIMOHHBIX CH-
cremax: Metonuueckoe nocobue K yaboparopusiM padoram / Jlemunos A. f. - 2012. 24 c. [DnexTpoH-
HBIH pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/2539, nara obpamenus: 13.10.2017.

3. MHorokaHanbHble IU(POBBIE CUCTEMBI Nepenaun: Meroauueckoe nocodre K MpakTHUYeCKUM
3aHATHSM 110 CIEIUATBHOCTSIM JUIS BCEX TEXHHMUYECKUX HANpPaBICHUH PagOTEeXHHUYECKOTO (axynbTera /
HemumoB A. . - 2014, 25 c¢. [DnexrtponHsldi  pecypc] - Pexum  pocryna:
https://edu.tusur.ru/publications/4185, nara o6pamenus: 13.10.2017.

4. MHorokaHaJibHble CHCTEMbl IU(PPOBOM paaUOCBI3U: Y4YeOHO-METOANYECKOEe IMocoOHue IO
camocrosTennbHOU padote / JdemumoB A. 5. - 2012. 45 c. [DnexkrponHHbId pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/1598, nara o6pamenus: 13.10.2017.

12.3.2 YueOHO-MeTOAMYECKHE TIOCOOUS ISl JIWI] C OTPAHNYEHHBIMHA BO3MOKHOCTSAMM 3/10POBbSI
Y4eOHO-METOIMIECKUE MAaTepPHAIIbI JIJISi CAMOCTOSTEIILHOW M ayAUTOPHOW pabOThI 00ydJarOIUXCs
W3 YHUCJIa WHBAJIWJIOB TPEIOCTABISAIOTCS B (popMax, aganTHPOBAHHBIX K OTPAaHUYEHUSM WX 3J0POBBS U
BOCTIpUATHS WH(POPMALINH.
JlJ1st JIMI ¢ HAPYIIEeHUSIMU 3PEeHMUsI:
— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

CornacoeaHa Ha noprane Ne 22289 11



- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:
— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI M Tpedyemoe
NporpaMMHoe odecreyeHune

1. 1. O6pazoBarenpubiii noptan TYCVYP (http://edu.tusur/ru, http://lib.tusur/ru),

2. 2. Google, Annex

13. MaTepuajibHO-TEXHHYECKOE O0ecredeHue U CHUIINHbI
13.1. O6mue TpeGoBaHNs K MATEPHAJBHO-TEXHUYECKOMY 00ecIe4eHUI0 TUCIUTINHBI

13.1.1. MaTrepuabHO-TEXHMYECKOE O0ecrievyeHue /sl JIEKIMOHHbIX 3aHATHH
st mpoBenieHns 3aHATUI JIEKIIMOHHOTO THIIA, TPYIITOBBIX U WHANBUYAJTbHBIX KOHCYJbTAIUH, TE-
KYIIIETO KOHTPOJISL U MPOMEKYTOUHOM aTTECTAI[UU UCTIOIb3yeTCsl yueOHasi ayTuTOpus, C KOJTMYECTBOM TO-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
HATJISIHbIE TOCOOUS B BUJIE MPE3CHTAINI TI0 JICKIIMOHHBIM pa3/iesiaM JUCIUILTHHBL.

13.1.2. MaTepuaJibHO-TeXHUYeCKOe obecneyeHue I NPAKTHYECKUX 3aHATHI

Jnis mpoBeieHUs] MPAaKTUIECKUX (CEMUHAPCKHX ) 3aHITHH UCTIONB3YeTCs yueOHas ayuTOPHsl, pac-
noJiokeHHast o azpecy 634034, Tomckast obnacts, T. Tomck, Bepmmauna ynmuna, 1. 47, 3 stax, aya. 318.
CoctaB obopynoBanus: YueOHas mebOenb; Jlocka MarHuTHO-mapkepHas -lmT.; Kommyratop D-Link
Switch 24 port - 1mT.; 8 pabounx cranmuii Ha 6a3e npoueccopoB AMD Athlon II X2; auaronans MoHH-
topoB 20" 2 pabounx craHumii Ha 6a3e mporeccopoB Core 2 Duo; Oneparmonnas cucrema: Microsoft
Windows 7. Ilporpammuoe obOecmneuenue: LibreOffice; Mozilla Firefox, Google Chrome; ClamAV;
WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab; Qt Framework; Altera Quartus Prime Lite Edition; PTC
Mathcad 14; Keysight SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic
Professional (EMPro). ImeeTcst moMenieHus 1t XpaHEHUsST U IPO(QHIAKTHYECKOTO 0O0CITY)KUBaHUS y4eO -
HOTO 000PY/IOBaHHUS.

13.1.3. MaTepuajbHO-TEXHHYECKOe o0ecnedyeHne J1JIs J1adopaTopHbIX pador

Jlns mpoBeieHNs MPAaKTUYECKUX JTaOOPaTOPHBIX pabOT UCIONB3YeTCs yueOHasi ayTuTOpHs, Pacio-
noxeHHas 1o anapecy 634034, Tomckas obnacte, T. Tomck, Bepmmnuna ynmuna, a. 47, 3 stax, aya. 309.
CocraB o6opynoBanus: 10 pabounx cranmmii Ha 6aze mporeccopoB Intel Core 15; quaroHasb MOHUTOPOB
23"-24". Omnepauuonnas cucrema: Microsoft Windows 7. Ilporpammuoe obGecneuenue: LibreOffice;
Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab; Qt
Framework; Velleman PcLab2000LT; Altera Quartus Prime Lite Edition; PTC Mathcad 14; Keysight
SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic Professional (EMPro)

13.1.4. MaTepuaibHO-TEXHMYECKOe o0ecredeHue JJIs1 CAMOCTOSITEIbHOI PadoThI
Jlist caMocToATeIbHONW PaboThl UCIONB3YeTCs YucOHass aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
nojoxeHHas 1o aapecy 634034, r. Tomck, yn. Bepummnauna, 47, 1 stax, aya. 126. CoctaB 000pyaoBaHHUS:
yaeOHas MeOelb; KoMrbioTephl kKinacca He Hike [IDBM INTEL Celeron D336 2.81Tw. - 4 mrT.; KOMIBIO-
tepsl noakmtoueHbl k ceth UHTEPHET u o0ecreunBaiOT AOCTYN B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecriedeHre JUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI

OcBoenue nucuuiuivHbl unamMu ¢ OB3 ocyiecTBisieTcsl ¢ UCIONIb30BAHUEM CPEICTB 00yueHUs
00I11ero ¥ CHenuaIbHOr0 Ha3HAUCHHUS.

[Tpu oOy4yeHUH CTYAEHTOB ¢ HAPYLWIEHUSIMHU CJIyXa IPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BalOIIEH anmapaTypbl, MYIbTUMEAMUHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB MpHUeMa/Tiepenayuut
y4ueOHOM MHpOpMaLMK B TOCTYIHBIX (pOpMax JUisl CTYAEHTOB C HApYIICHUSMHU CllyXa, MOOUILHOU cHCTe-
Mbl 00y4EHHMS ISl CTYJCHTOB C MHBAJIMIHOCTBIO, IOPTATUBHON MHAYKIIMOHHONW CUCTEMbI. YueOHas ayJiu-
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TOpHsI, B KOTOPOH OOY4YarOTCsl CTYJCHTHI C HApYIICHUEM Cllyxa, 000py/lI0BaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 00y4eHHH CTYJCHTOB ¢ HAPYIIEHUSIMH 3PeHUsIMHM TIPEAYCMOTPEHO UCIIOIb30BAHUE B JICKIU-
OHHBIX U y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpPA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIY Cllaiifia Ha SKpaHe) IIPU [TOMOLIY BUICOYBEIUUUTENEH )1 yAaJIEHHOTO IPOCMOTpA.

ITpn oOy4eHHU CTYIEHTOB ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTEeJLHOIO ANNAPATA HCIOJIb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHHUUYECKUE CPEACTBA IpUeMa/Tiepenayunt
y4eOHOH MH(pOpMaLUu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLICHUSIMH ONOPHO-ABUIaTEIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 00yYeHHS ISl JIIOJeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
q)OHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3adaHA, UCIIOJIb3YECMbBIC JIs1 OLICHKU C(l)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBENCHUU TEKYIIEH,
MIPOMEKYTOYHON aTTeCTaIllMU 1O JUCIHUILINHE MPUBEICH B MPUIOKEHUH K paboyeil mporpamme.

14.2 Tpe6oBanusi K GoHIY OLEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBSA
I[J'ISI CTy,Z[eHTOB C UHBAJIMTHOCTBIO HpeIIYCMOTpeHI)I JOITOJIHUTCJIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX yKa3aH B TaOJIHIIE.

Taﬁ.lmua 14 — I[OHO.TIHI/ITCJILHLIQ CpeacTBa ONCHUBaAHUSA TJIA CTYICHTOB ¢ THBAJIUIHOCTBIO

BI/I)II)I JOIIOJTHUTCIIBHBIX OLICHOYHBIX
Cpe/CTB

q)OpMBI KOHTPOJIA U OUCHKH

Kareropuu cryneHros
pe3ynbTaToB 00y4eHus

TecTsl, MICEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C napymeHusMu
ciyxa

C HapylieHUs MU
3peHHS

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu
OIOPHO-
JBUTATEJILHOTO
anmapara

Pemenue qucTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOMPOCHI K
3a4eTy

[IpenmMyIIeCTBEHHO AUCTAHITMOHHBIMH
MeTOomaMu

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSATENIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH, UCXO/S U3 COCTOSHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3 MeTroauveckne peKOMeHIAMHU 10 OLEHOYHBIM CPeICTBaM J/1Jisl JIMI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHAs GopMa IpeoCcTaBlIeHUs 3aIaHui OI[CHOY -
HBIX CPEJICTB, @ UMEHHO:

- B Ie4aTHOU (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpJIOTIEPEBOIA.

CrygeHTaM C MHBAJTUAHOCTHIO YBEIMYMBAETCS BpEMsl Ha IMOATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHIL. J[JIs1 TaKUX CTYIACHTOB MPEIyCMaTPUBACTCS JOCTYITHAs opMa MPEIOCTABICHUS OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;
- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;
- [IPE/ICTaBJICHUE OTBETOB YCTHO.
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[Mpouenypa oneHWBaHUS PE3YJIBTATOB OOYYCHHs WHBAIHMIOB IO JUCIMIUIMHE MPEAyCMaTPUBACT
npepocTaBieHne nHpopManuu B popMax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM UX 37I0POBbSI U BOCIIPUSATHS
UH(pOpPMaIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO TIOKYMEHTA;

- B Ie4yaTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

[Tpn HEOOX0AMMOCTH A1l OOYUYAIOIIMXCS C MHBATUAHOCTBIO MPOIEypa OLICHUBAHUS PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO JTAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon

DopMyaHpOBKa KOMIIETEHLIUU

Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

I1IK-6

TOTOBHOCTBIO BBINIOJIHATH pacyeT U MPOEKTUPO-
BaHUE JETAJICH, y3JI0B U YyCTPOUCTB paJiuOTEX-
HUYECKHUX CUCTEM B COOTBETCTBUU C TEXHHYE-
CKHM 33JJaHUEM C HCII0JIb30BAaHUEM CPE/ICTB aB-
TOMaTU3alUH IPOEKTUPOBAHUS

JlomkeH 3HaTh MPUHIUIIBI TOCTPOCHUS
COBPEMEHHBIX CUCTEM LU(PPOBOM CBSI3H;
METO/Ibl PacyeTa TUIIOBBIX aHAJIOTOBBIX U
U(PPOBBIX YCTPOUCTB MHOTOKaHAJIBHBIX
nu(dpoBBIX cUCTEM Tepeaadn nHpopma-
II1H; COBPEMEHHBIE U IEPCIEKTUBHBIC
HaIpPaBICHUS Pa3BUTHS TEJIEKOMMYHHKa-
IIUOHHBIX CETEH U CHCTEM; IPUHIIUITBI CUH-
XPOHHU3AIMU B COBPEMEHHBIX CHCTEMaX
U(POBOH CBSI3U; OCHOBHBIE TPUYUHBI BO3-
HUKHOBEHUS OLIMOOK IpH nepeaade uud-
poBOI MHGOPMAITUH T10 JIMHEHHBIM TPaK-
TaM COBPEMEHHOE COCTOSIHHE IIU(POBBIX
YCTPOUCTB 00OpabOTKH CUTHAJIOB U TIEp-
CIIEKTUBHBIC HANIPABICHUS €€ Pa3BUTHUS;
TpeOOBaHUS CTaHJAPTH3AINN, METPOJIOTH-
YyecKoro odecnedeHus npu pazpadoTke u
HKCIUTyaTalliu YCTPOIMCTB U CHCTEM 3JIEK-
TPOCBSI3U. ;

JlomkeH ymeTs GOpMyIHpOBaTh OCHOBHBIE
TEXHUYECKHE TPeOOBaHUS K IIUPPOBBIM CH-
cTeMaMm; MPOBOINTh MaTEMAaTHYECKUI aHa-
7u3 (U3UYECKUX MPOIIECCOB B aHAJIOTOBBIX
U I(PPOBBIX yCTPOHCTBAX (POPMUPOBAHHMS,
npeoOpa3oBaHus U 00OpaOOTKU CUTHAJIOB,
OLICHUBATH PEAJIbHBIC U MPE/IEIbHbIE BO3-
MO>KHOCTH MPOITYCKHOM CIIOCOOHOCTH U
MIOMEXOYCTOWYMBOCTH TEJIEKOMMYyHHUKAIH-
OHHBIX CUCTEM. OLIEHUBATh OCHOBHbIE
po0JIeMBbl, CBI3aHHBIE C IKCIUTyaTalluen 1
BHEJpEeHUEM IIU(PPOBBIX CUCTEM IEepeIadn
B COBPEMEHHBIE TEIIEKOMMYHHKAIIHOHHbIE
CETH OOBSACHATH HA3HAUYECHUE U MPUHIUIIBI
paboThl OCHOBHBIX Y3JI0B IU(PPOBBIX CH-
CTeM Iepeiayy ;

JlomkeH BiaieTh HaBbIKaMU HKCIIEPUMEH-
TaJbHOTO UCCIIEIOBAHUS PAOOThI
yCTpoUCcTB IM(POBOIi cBA3M B paMKax (pu-
3MYECKOr0 U MaTeMaTH4eCKOro MOJIEIHPO-
BaHMsI, HABBIKAMHU OLICHKH BIIMSHUS pa3-
JUYHBIX (DaKTOPOB Ha OCHOBHbBIE MTApPAMET-
PBI KaHAJIOB U TPAKTOB IIU(PPOBBIX CUCTEM
nepesayn; HaBbIKaMHu KOMITbIOTEPHOTO
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IIPOEKTUPOBAHUS U pacyeTa aHaJIOTOBBIX,
UPPOBBIX U MUKPOTIPOIIECCOPHBIX TEJIe-
KOMMYHUKAI[HOHHBIX YCTPOUCTB. ;

OO01e XxapakTepUCTUKU MOKa3aTeled U KpUTEpPHEB

IpUBE/IeHBI B Tabuuie 2.
Tabmuia 2 — O0mmue XapakTepUCTHKH MOKa3aTele U KpUTEpUEeB OLIEHUBAHUS KOMIIETEHIIMI MO Tarnam

OLICHUBaHHUS KOMIIETCHIIMI Ha BCEX ATamax

Iloka3arenu u
KpUTEPUHN

3HaTh

YMmeTb

Biaaners

OTnMuHO (BBICOKHI
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHYECKUMU 3HAHU-
SMU B TIpeieNax u3ydae-
MO 06J1aCTH ¢ TOHUMAaHU-
€M IpaHuI] IPUMEHUMOCTH

Ob6nagaer Auana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX /Ui Pa3BUTHUSA
TBOPYECKUX pEIIeHUH, a0-
CTparupoBaHus MpoodsieM

Kontponupyet pabdoty,
ITPOBOJIUT OIIEHKY, COBEP-
IIEHCTBYET JEHCTBUS pa-
0O0TEI

Xoporio (6a30BbIi

3HaeT (paKThl, IPUHIIUIIGI,

O06magaeT qUana3’oHoOM

EepeT OTBCTCTBCHHOCTD 3a

3aaa4

YPOBEHB) MPOIIECCHI, OOIUE TIOHSA- | TPAKTHYSCKUX YMEHUH, 3aBEpIICHHE 33124 B UC-
THS B IIPEJIeNiaX u3ydae- | TpeOYeMBbIX JIJIsl pEIICHHsI | CJICIOBAHUH, ITPHCIIOCca0-
MO 001acTu OTIpe/ICTICHHBIX MPOOJIeM B | JIMBAET CBOC ITOBEICHUE K

00J1aCTH HCCIIETOBAHUS 00CTOSITEILCTBAM B pellie-
HUU NpobIeM

VYnosnerBopurens- | Ob6mamaer 6a3oBeiMu 00- | O0MagaeT OCHOBHBIMHU PabotaeT npu npsiMmom Ha-

HO (TTIOPOTOBBI IIIAMH 3HAHUSIMHI YMEHUSIMH, TPEOYEMbIMH | OJIFOJICHAH

YPOBEHD ) JUTSL BBITIOJTHEHUSI IIPOCTBIX

Tabmuna 3 — Drarnbl

2 Pean3zanus KoMIeTeHI i

2.1 Komnerennus IK-6

ITK-6: TOTOBHOCTBIO BBITIOJIHATH pacyeT W MPOCKTUPOBAHHUE JIE€TANICH, y3JI0B U YCTPOUCTB Pavo-
TEXHUYECKHUX CHCTEM B COOTBETCTBUU C TEXHUYCCKUM 3aJJaHHEM C UCITOJIb30BAHUEM CPEJICTB aBTOMATH3a-
[IAW TTPOCKTUPOBAHMS.

st opMupoBaHHST KOMIIETEHIIMH HEOOXOMMO OCYIIECTBUTH PsIJT ATAMOB. DTarbl (HOPMUPOBAHUS
KOMIIETCHITUH, MPUMEHSIEMbIC JJISI STOTO BHJBI 3aHATUH W MCIOJB3YEMbIC CPEACTBA OIEHUBAHMS TPE/I-
CTaBJIEHBI B TAOIHIIE 3.
OPMHPOBAHUS KOMIETSHIIMH M MCIIOJIb3YEMbIC CPEICTBA OLICHUBAHUS

Cocrasn

3HaTh

YMmeTb

Bnanets

ConepxaHue d1a-
II0B

NPUHIUIBI IOCTPOEHUS
COBPEMEHHBIX CUCTEM
G pOBOIi CBSI3U; METOBI
pacueTa TUIIOBbIX aHaJIo-
TOBBIX U IIU(PPOBBIX
YCTPOMCTB MHOTOKAaHAJIb-
HBIX [IU(PPOBBIX CUCTEM
nepenaun HH(GoOpMaImu;
COBPEMEHHBIE U MEPCIEK-
TUBHBIE HAIIPABJICHUS pas3-
BUTHUS TEJIEKOMMYHHKAIU-
OHHBIX CETEH U CHCTEM;
NPUHIUIIBI CHHXPOHH3a-
IIUU B COBPEMEHHBIX CH-
cTemMax IuQpOBOil CBSI3U;
OCHOBHBIE IPUYHMHBI BO3-
HUKHOBEHUS OLTHOOK MpH
nepenave uQpoBoit MH-

(dbopMynHpoBaTh OCHOB-
HbIE TEXHUYECKHUE TPeOo-
BaHUs K HU(MPOBHIM CHCTE-
MaM; IPOBOJIUTh MaTeMa-
TUYECKUN aHANMU3 Qu3nyde-
CKHX IPOIIECCOB B aHAJIO-
TOBBIX U IIU(PPOBBIX
ycTpoiicTBax (opMHpOBa-
HUsl, TpeoOpa3oBaHus U
00pabOTKU CUTHAJIOB, OIIe-
HUBaTh peajbHbIE U Mpe-
JIeJIbHbIE BO3MO)KHOCTHU
MIPOIYCKHOM CITIOCOOHOCTH
U [TIOMEXOYCTOWYUBOCTH
TEJIEeKOMMYHUKAIIMOHHBIX
CUCTEM. OLICHUBATh OCHOB-
HBIE TPOOJIEMBI, CBA3aH-
HBIE C IKCIUTyaTalueun u

HaBBIKaMHU dKCIIEpUMEH-
TaJBHOTO MCCIIEIOBAHUS
paboThI YyCTPOMCTB U (-
POBOIf CcBsI3M B paMKax (pu-
3UYeCKOTro U MaTeMaTuye-
CKOT'O MOJICJIMPOBAHMSI; Ha-
BBIKAMH OIIEHKH BIIMSTHUS
pa3nuYHBIX (PAKTOPOB HA
OCHOBHBIE TTapaMeTPHI Ka-
HAJIOB M TPAKTOB IU(DPO-
BBIX CHCTEM Iepeaun; Ha-
BBIKAMH KOMIIBIOTEPHOTO
NPOEKTUPOBAHUS U pacye-
Ta aHaJIOTOBBIX, HU(PO-
BBIX ¥ MHKPOIIPOIIECCOP-
HBIX TeJIe KOMMYHUKAIH-
OHHBIX YCTPOWCTB.
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(dhopmanuu 1o JTMHEHHBIM
TpaKTaM COBPEMEHHOE CO-
CTOSTHHE TIH(PPOBBIX
YCTPOUCTB 00paboTKU
CUTHAJIOB M TIEPCIIEKTHB-
HBIE HaIIPaBJICHU €€ pas-
BUTHS;, TPEOOBAHUS CTaH-
AapTru3anv, METPOJIOTU-
YEeCKOro 00ecTieueHHs Ipr
pa3paboTKe u dKCIUTyaTa-
IIUH YCTPOUCTB M CUCTEM
AIIEKTPOCBS3H.

BHEJIPCHUEM U(PPOBBIX
CHCTEM Iepeiaun B COBpe-
MEHHBIC TeJICKOMMYHHUKA-
OUOHHBIC CECTHU 00BACHSTD
Ha3HAYCHHUE ¥ PUHIUIIBI
paboThl OCHOBHBIX Y3JI0B
1 (POBBIX CUCTEM TEepe-
JavH.

Bunwl 3austuin

* VHTepaKTUBHBIE MPAK-
TUYECKUE 3aHATUS;

* HurepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTepaKkTUBHBIC JIEK-
LMY

* IlpakTnueckue 3aHs-
TUS;

» JlaGopatopHble pabo-
THBI;

e Jlekuuu;

* CamocrosTrenbpHas pa-
oora;

* HHTEepaKTUBHBIE NpPaK-
TUYECKHUE 3aHATHUS;

* lHTepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTepakTUBHBIC JIEK-
LUH;

* IIpakTnueckue 3aHs-
THUS;

 JlaGopatopHblie pabo-
THBI;

» Jlexumuy;

* CamocTosiTenbHas pa-
0ora;

* lHTEepaKTUBHBIC TIPaK-
THUYCCKUC 3aHATUA,

* HHTepakTUBHBIC 1a00-
paTOpHbIC 3aHATHS;

* JlaboparopHbie pabo-
THI;

* CamocTrosTenbHas pa-
oora;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* JlomamiHee 3aJaHue;

* KOHCHEKT caMOnoAro-
TOBKHU;

* Ortyer o naboparop-
HOI1 paboTe;

* Omnpoc Ha 3aHATHUSX;

e DK3aMeEH;

* JlomMariHee 3a/1aHuE;

* KoHcIekT caMomoaro-
TOBKU;

e Ortuer no naboparop-
HOI1 paboTe;

* Ormnpoc Ha 3aHATHUSIX;

* DK3aMeH;

* Oruer o naboparop-
HOM pabore;

» JlomalHee 3a7aHHuE;
e DK3aMCH;

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLCHUBAHUS JAHHOW KOMIIETCHIMU IIPUBEICHA B Ta-

onure 4.
Ta6muia 4 — [TokazaTenu ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras 3HaTh YMmeTs Bnanets
OtnnyHO * OoGnagaet axTuye- * Ob6nanaer auanazoHom | * KoHTpomupyet paboTy,

(BBICOKUI YPOBEHbD)

CKUMH U TCOPCTHICCKU-
MU 3HAaHHUSIMU B IIpeaeIax
M3y4aeMoil 00sacTH ¢ 1o-
HUMaHHEM TPaHUIl IpH-
MEHUMOCTH,

MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX 1JIsl pa3BUTHUS
TBOPYECKUX PEILCHUN.;

MIPOBOJIUT OIIEHKY, COBEP-
HICHCTBYET JCHCTBHS pa-
OOTHI;

Xoporto (6a30BbIH

* 3naet (aKThl, IPUHIH-

e OOagaer gUana3oHOM

* beper oTBETCTBEH-

YPOBEHB) b1, TIPOLIECCHI, 00IINe IIPAaKTUYECKUX YMEHUH, HOCTb 32 3aBCPUICHUC 3a-
HOHATHS B IIpeJieNlax u3y- | TpeOyeMBbIX JUIsl pellieH sl | Jad B UCCIIEOBAaHUH,
gaeMoi 00J1acT; OTIpeIeTICHHBIX MPOOJIEM | TPHUCIOCAOIUBACT CBOE

B 00JIaCTH UCCIIEIOBAHUs; | TOBEIEHUE K 00CTOATENb-
CTBaM B PEUICHUU
npo0em;

VYnosnerBoputenbH | * O6nagaet 6a30BBIMU * OOmagaer ocHOBHBIMH | * PaGoraer mpu npsMom
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YPOBEHD)

0 (MOpOTOBBIN 0o0LTMMU 3HAHUSIMH; YMEHUSIMH, TpeOyeMbIMH | HAOIIOACHUU;

JJI BBITIOJIHCHUA TIPO-
CTBIX 3aJa4,

3 TunoBble KOHTPOJIbHbIE 3aJaHUSA

Jlnis peanu3anuy BhILIENIEPEUMCIICHHBIX 3a7jad 00y4eHHUsI MCIONb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHalibl, HEOOXOMMBIE JJIsl OLIEHKH 3HAHUI, YMEHUH, HABBIKOB U (MJIM) OIbITA JIe-
ATEJNILHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHIUI B MpOIECCe OCBOEHHs 00pa3oBa-
TEJIbHON MPOTPaMMBl, B CIIEYIOIIEM COCTAaBE.

3.1 Bonpochbl HA cAMONIOATOTOBKY
KBaaparypHoe npeacraBieHre y3KOIOJI0CHOTO CUTHAJIA.
MHoromno3uimoHHas KBajipaTypHas aMIuIMTyaHast Moayasiaus QAM-M.
OFDM wmonynsauus, TUKINYecKuil npeduke
Knaccugukarus MeTo0B YIUIOTHEHUS KaHAJIOB.
[[InpoxomonocHbIe CUTHANBI, 0a3a curHaa, KO3(GGUIIUESHT PACIIUPEHUSI CTICKTPa
[IceBnocmyuaiinble MOCIENOBATENBHOCTH, ANrOpUT™M (GopmupoBanus tuHerdHbIX [1CII, cTpyk-

TypHas cxema reneparopa auneitHoun I1CII

HOCTH.

JIuneiinpie [ICII MakcumanbHOW JJIMHBI, CTPYKTYpHas cxema reHeparopa M-mocienoBaress-

Crannapr IS-95. Opranusanus kanana tpagpuka bC, ctpykrypa kaHanga

LTE — meTon opranu3aiuu KaHajiOB MHOKECTBEHHOTO JOCTYTIA.

LTE — Hucxonsimmii kaHan, pu3ndeckre KaHaIbl, peCypcHas CeTKa, peCypCHbIE OJIOKH.
LTE — Hucxonsmuii kanan , popmupoBanne OFDM cumMBoIa, OCHOBHBIE ITPOLETYPHI.
LTE — ctpykrypa kanpa tuna 2 (TDD), cnoTsl, cyOhpeiiMsl.

3.2 TeMbI TOMAIITHUX 3aJaHUI
MeTtopr ndpoBO MOIYISAIUNA B MHOTOKAHATBHBIX ITU(GPOBBIX CUCTEMAX CBSI3H

3.3 Tembl OIPOCOB HA 3AHATHAX
Mertoab!l 1 poBoii MOTYISIIMA B MHOTOKAHAIBHBIX ITU(MPOBBIX CUCTEMAX CBS3H
MeTto/pl OpraHu3aIuy KaHaJl0OB MHOXKECTBEHHOTO JIOCTYTa
[TceBnocnyyaiiHble MOCIEI0BATEILHOCTH B MHOTOKAHAJIBHBIX CUCTEMAX CBA3HU
Cucrembl MOOUITBHOW CBSI3M BTOPOTO MOKOJIECHUS
CucteMbl MOOMIIBHOM CBSIOM TPETHETO MOKOJICHUS

3.4 JKk3aMeHALMOHHbIE BONPOCHI
KBagpaTtypHoe npeacraBiieHre y3KOIIOJIOCHOTO CUTHAa, KBaJApaTypHasi MOLYJ SIS,
MHorono3uuroHHas KBaJpaTypHas aMIIUTyaHast Mmoayssinust QAM-M.
YacToTHas MaHUMYISILUS C MUHUMAaJbHBIM ciBUroM MSK.
Monynsimus 1/4DQPSK.
OpTtoroHanbHas MOJYJISLIMS.
OproroHanabHOE YaCTOTHOE MyJbTUILIEKCHUpOBaHHE JaHHbIX OFDM.
OFDM monyssnus - MUKJIAYECKAN TpeuKC
Mertoapl opranu3aius KaHaJaoB MHOKECTBEHHOTO JOCTYIIA.
YacToTHOE HE OPTOrOHAJIBHOE YIIJIOTHEHUE KAHAJIOB, 3aIl[UTHBINA HHTEpPBAI.
BpemeHnHOe yIIoTHeHHE KaHAIOB, 3alIUTHBIN HHTEPBa/
YacroTHOE OopTOroHajibHOE yruioTHeHHe kaHanoB OFDMA
KonoBoe ynnoTtHeHnue kaHanoB, 0000IIeHHAS] CTPYKTYpa.
[upokononocHble KaHalbl cBs3U. LIIMpoKomonocHbIe curHamnbl, 6a3a curHana, KoOdQQPUIHeHT

pacIipeHHust CIIeKTpa.

[IceBnocmyuaiiHble MOCIEN0BATEILHOCTH, aNropuT™ popmupoBanus auHendHbIX [ICII, cTpyk-

TypHas cxema reHepartopa auHeinon 1CII.

Hemunenneie 1ICII, crpykTypHas cxema reneparopa HenrHerHou [1CII ¢ BHemHEN u BHyTpeH-
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HEH JTOruuecKol PyHKIHEH.

— Jlunetinbie 1ICII MakcuManbHOM JJIMHBI, CTPYKTYpHas cxema reHeparopa M-mocienoBareib-
HOCTH.

— IlpuHUMI TOBTOPHOTO MCIOJIb30BAHUSI YACTOT B COTOBBIX CHCTeMaXx CBs3H. JlyIieKcHbIN pe-
JKUM pabOTHI.

— Cucrema TpankoBoii cBsi3u TETRA. BpemenHast cTpykTypa rpynmnoBoro rnoroka. O6o0meHHas
CTPYKTypa KaHaJja.

— CucreMa MOOWIBHOM CBSI3M C KOJOBBIM pasneieHueM kaHamoB. Ctanaapt [S-95 Obmas xapax-
TEPUCTUKA CUCTEMBbI, TEXHUYECKHUE TTapaMeTPHhI.

— Cranpgapr IS-95. bazopas cranmus. Aucam6iu kogupyronux [ICIT n ux HazHavyeHHeE.

— Crangapr I[S-95. CocraB, Ha3HaUYeHUE U OPraHU3alKs KOJOBBIX KaHAIOB 6a30BOM CTAHIINU.

— LTE — mMeron opraHu3anui KaHAJIOB MHOXECTBEHHOTO JOCTyMa, CTPYKTypa Kaapa Tuma 2
(TDD), cnotsl, cyodhpeitmMbI.

— LTE — Hucxonsamuii xanan (Downlink), dbusnueckue kaHaibl, pecypcHasl C€TKa, peCypcHbIC
OJIOKH.

— LTE — Hucxonsamuii kanan , popmupoBanue OFDMA cumBoi1a, OCHOBHBIE IPOLIEAYPHI.

3.5 Tembl 1a00paTOpHBIX padoT
— HccnenoBanue pacnpOCTpaHEHUs CUTHAJIOB B JIMHUSIX CBSI3U
— MHWccnenoBanne cuctemal cBs3u ¢ AUM-curaamaMu
— MHccnenoBanue kaHana cBsa3u ais nepeaaun MKM-curnana
— HccenenoBanne CUCTEMBI PAAUOI0CTYIIa BTOPOTO MOKOJIEHHUS
— HccnenoBanue CUCTEMBI PAAMOIOCTYIIA YETBEPTOTO MOKOJICHHUS

4 MeToanuecKkue MaTepHuaJlbl
s obecnieueHust mpouecca 0OydeHHs M pelIeHus 3ajady o0y4eHHUs! MCHOJIb3YIOTCS CIEAYIOIINe
MaTepHabl:
— METOJUYECKHE MaTepuabl, ONPENEISIONINE TPOLEAYPhl OLICHUBAHUS 3HAaHUM, YMEHUI, HaBbI-
KOB U (MJIM) OTIBITA JIEATENBHOCTH, XapaKTePU3YIOIIUX dTarbl (pOp-MUPOBaHUS KOMIETEHIU, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHOoBHas1 JIMTEpaTypa
1. Tludposas moOmibHAsS paarocBs3b [ Tekct] : yueOHOe mocobue mist By3oB / B. A. TankuH. - 2-
e u3a., nepepad. u gom. - M. : T'opsiuas nunus - Tenekom, 2012. - 592 c. (nanuuue B 6ubnuorexe TYCYP
- 40 7K3.)
2. Hudposas oOpaboTka curHanoB : YuyeOHoe nocodue 1ist By30B / A. b. Cepruenko. - 2-e u3z.
-CII6. : ITutep, 2007. - 750[2] c. (manuuue B 6ubmmotexe TYCVYP - 70 5k3.)

4.2. lonoiHUTeIbLHAS JTUTEPaTypa
1. Bonxos JI.LH., u np. Cucremsl mudpoBoii paguocBs3u: Y4eOH. mocodue. - M.: Dko-TpeHns,
2005. — 392¢ (nannuue B oubmmoteke TYCYP - 42 5k3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYeCKHEe MOCOOH s

1. MHorokaHajgpHble CUCTEMbI LHUGPOBON paauocBsa3u: Meroaudyeckoe mocodbue K jadboparop-
HbeIM pabotam / J[emmmoB A. . - 2012. 24 c. [DOnektpoHHbI pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/1609, cBOGOAHBIIA.

2. Meronpl pa3jieneHusi KaHAIOB, MOAYJSIIIMA U KOJUPOBAHUS B WH(POKOMMYHHKAIIMOHHBIX CH-
cremax: Meronuueckoe nocobue K yaboparopusiM padoram / Jemunos A. f. - 2012. 24 c. [DnexTpoH-
HBII pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/2539, cBoO6OHBIIHA.

3. MHorokaHanbHble IU(POBBIE CUCTEMBI Nepenaun: Meroauueckoe nocodre K MpakTHUYEeCKUM
3aHATHSM TI0 CTICHUATBHOCTSIM JUISI BCEX TEXHHMUYECKMX HANpPABICHUH PagOTEeXHHUYECKOTO (akynbTera /
HemumoB A. . - 2014, 25 c¢. [DnexrtponHsld  pecypc] - Pexum  pocryna:
https://edu.tusur.ru/publications/4185, cBOOOTHBIA.

4. MHorokaHajibHble CHCTEMbl IU(PPOBOH paaUOCBI3U: Y4yeOHO-METOANYECKOEe MocoOHue IO
camocrosTenbHOU padote / [demumoB A. 5. - 2012. 45 c. [DnexkrponHHsIid pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/1598, cBOGOAHBII.
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4.4. Ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIE U MOUCKOBbIE CHCTEMBI
1. 1. O6pazoBarenpubiii moptan TYCYP,(http://edu.tusur/ru, http://lib.tusur/ru),
2. 2. Google, SAnnex
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