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«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
ITpopekTop no yueGHOM paboTe
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA YUYEBHOM JUCLIUITJIMHBI
MHorokanajabHble HU(POBLIE CHCTEMBI Nepeayu

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku (cneruanbHocTh): 11.03.01 Paguorexnnka

HanpasnenHocts (npoduns): PaguorexHudeckue cpeacTBa mnepegayd, npueMa u  o0padoTKH
CHUTHAJIOB

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Pagnorexuuveckuii paxkyabrer

Kagenpa: P3U, Kadeapa paagnodieKTpPOHUKH M 32U ThI HH(pOpMaLuK

Kypc: 4

Cemectp: 7

YuebOnsrit man Habopa 2013 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 7 cemecTp Bcero Ennauner
1 Jlexuun 36 36 4acoB
2 [TpakTrueckue 3aHITHS 36 36 4acoB
3 JlabopaTtopHbie pabOThI 24 24 4acoB
4 Bcero aynuTopHbIX 3aHATHN 96 96 4acoB
5 W3 HuX B MHTEpaKkTUBHON (hopme 21 21 4acoB
6 CamocrosrenbHas paboTta 48 48 4acoB
7 Bcero (6e3 sx3ameHna) 144 144 JacoB
8 [TonroroBka u ciava sK3aMeHa 36 36 4acoB
9 OO61mas Tpy10eMKOCTh 180 180 4acoB

5.0 5.0 3.E

DK3aMeH: 7 cemecTp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ,:[pbl
npotokot Ne 6 ot « 19 » 1 2017 1
JIUCT COTTTACOBAHUN

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeJIbHOTO cTaHaapTa Boicuiero oopazoBanus (PI'OC BO) no HampaBiIeHUIO MOATOTOBKU (CHEIMAIbHO-
ctr) 11.03.01 Pagnorexnuka, yrBepxaeHHoro 06 mapta 2015 roma, paccMoTpeHa U yTBEpKIeHa Ha 3ace -

JTaHUU Kapenpsl «  » 20 ropa, npotokon Ne
Pazpabotunku:
3aB.Kagenpoit kag. TOP A. 5. lemunos
noueHt kag. TOP K. 1O. [TomoBa

3aBenyroumii o0ecnieunBaromeit kad.
TOP A. 5. lemumoB

PaGouas mporpamma corsiacoBana ¢ pakynbTeToM, NpoUIUpYyIOIeil 1 BeITycKaromen kadeapamu
HaIpaBJICHUS TOJrOTOBKH (CHIEIIUATBLHOCTH).

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

P31 A. C. 3anopun
OKCIEPTHI:

noueHt kadp.TOP C. U. boromosnoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

W3yueHue cTyneHTaMHu OOIIUX MPUHIMIIOB MOCTPOEHUS U (PYHKIIMOHUPOBAHUS MHOTOKaHAJIbHBIX
udpoBbix cuctem nepeaayn (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 nmucuuiiiuebl B cTpykrype OITOII
Jucuumuinaa « MHorokananbHble dposbie cuctemsl nepenaun» (b1.B.0/1.13) otHocuTCs K 6710-
Ky 1 (BapuaTuBHas 4acTh).
[TpeamecTBYOIMKUMU TUCHMIUIMHAMY, (POPMHUPYIOIIUMH HayallbHbIe 3HAHMS, SBISIOTCS CIETYIO-
nye JUcUIuinHel: OO01iast Teopus painocBs3y, YCTpoiicTBa FeHepUPOBaHUS U (POPMHUPOBAHUS CUTHAJIOB.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUS JUCHHUIIMHBI

[pornecc n3ydeHus QUCIUTUTMHBI HATIpaBJieH Ha (JOPMHUPOBAHUE CIETYIOIINX KOMIETCHITHI:

— IIK-6 roTOBHOCTBIO BBHIMOJNHATH pacueT U MPOEKTUPOBAHUE NETAJCH, y3JI0B U yCTPOUCTB pa-
JUOTEXHHUYECKUX CHUCTEM B COOTBETCTBUH C TEXHUYECKUM 33/IaHUEM C HCIIOJIB30BAaHUEM CPEICTB aBTOMa-
TH3aIHHU TPOCKTUPOBAHNS;

B pesynpTare u3ydeHus: IUCIMIUIMHBI CTYACHT JOJDKEH:

—  3HATh IIPUHIMIIB IIOCTPOCHUSI COBPEMEHHBIX CHUCTEM IU(POBOH CBSI3M; METOJBI pacdyera TH-
MOBBIX aHAJIOTOBBIX U IU(PPOBBIX YCTPONCTB MHOTOKAaHAJIBHBIX IU(PPOBBIX CUCTEM Iepenayn uHpopma-
IIH; COBPEMEHHBIC 1 TIEPCIIEKTHBHBIC HAIIPABJICHUS Pa3BUTHS TEJICKOMMYHUKAMOHHBIX CETEH U CHCTEM;
NPUHIUIB CAHXPOHHU3AIUK B COBPEMEHHBIX CUCTeMax IM(POBOI CBS3U; OCHOBHBIE IPUYUHBI BOZHUKHO-
BEHMS OIIMOOK MpH mepenade HupoBoil HHOPMAIHH 110 IMHEHHBIM TPAKTaM COBPEMEHHOE COCTOSIHUE
U(PPOBBIX YCTPOUCTB 0OPaOOTKM CUTHAJIOB U MEPCHEKTUBHBIC HANpaBICHUS €€ pa3BUTHSA; TpeOOBaHUS
CTaHAAPTU3AIMH, METPOJIOTMIECKOr0 00ECTICUeHUs ITPH pa3padOTKe U SKCILTyaTalliH YCTPOWCTB U CHCTEM
AIIEKTPOCBS3H.

— ymeThb (OpMYIMPOBATH OCHOBHBIC TEXHUUECKUE TPeOOBaHHS K IU(POBBIM CHCTEMAaM; IPOBO-
JUTh MaTeMaTHYeCKUH aHaIN3 (U3MUECKUX MPOILECCOB B aHAJIOTOBBIX M HU(POBBIX ycTpoiicTBax (op-
MUPOBaHUs, IPE0OPa30BaHus U 00PaOOTKU CUTHAJIOB, OIICHUBATh PeaibHbIC U MPEIeIbHBIE BO3ZMOXHOCTH
HPOITYCKHOM CIIOCOOHOCTH M ITIOMEXOYCTOMYMBOCTH TEICKOMMYHUKAIIMOHHBIX CHCTEM. OLIEHHBATh OCHOB-
HbIE TIPOOJIEMBI, CBSI3aHHBIE C DKCIUTyaTallMeil U BHEIPEHHEM HU(POBBIX CHCTEM IEpeladll B COBPEMEH -
HBIC TEJICKOMMYHUKAIMOHHBIE CETH OOBSICHATh HA3HAUYCHHWE W MPUHIMITBI paOOTHl OCHOBHBIX Y3JIOB IH(]-
POBBIX CHCTEM Iepeaunt

—  BJIajIeTh HABBIKAMHU SKCIIEPUMEHTAIBHOTO HUCCIIEIOBaHHUS pabOThl YCTPOUCTB U (POBOIA CBS-
3 B paMKax (PU3UYECKOT0 U MAaTEeMaTUYECKOrO MOJACIMPOBAHUS; HABBIKAMH OLCHKH BIMSHUS PA3TUYHBIX
(akTOpOoB Ha OCHOBHBIC MapaMeTPbl KAaHAJIOB M TPAKTOB HHU(POBBIX CHCTEM Iepenayd; HaBBIKAMH
KOMIBIOTEPHOTO NMPOEKTUPOBAHMS U pacueTa aHAJIOTOBBIX, IIM(PPOBBIX U MHUKPOIPOLECCOPHBIX TEIEKOM-
MYHHUKAIMOHHBIX YCTPOWUCTB.

4. O0beM TMCHUILIMHBI U BUAbI y4e0OHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUIMHBI COCTaBIIsAET 5.0 3aU€THBIX €IMHUIIBI U TPEJICTaBICHA B Ta0JIM -
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ne 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
7 cemecTp
AynmutopHsble 3aHATHS (BCETO) 96 96
Jlexumm 36 36
[IpakTueckue 3aHATHS 36 36
JlaGopaTopHbIe pabOThI 24 24
W3 Hux B uHTEpakTHUBHOU (hopme 21 21
CamocTtosTenbHas paboTa (Bcero) 48 48
Brimonnenue noManrHux 3agaHun 2 2
OdopMmieHre 0TYETOB IO JTA0OPATOPHBIM padboTam 16 16
IIpopaboTKa JEeKIMOHHOTO MaTepuana 10 10
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 20 20
Bcero (0e3 ax3amena) 144 144
IToaroroBka u caada dK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTh 4 180 180
3aueTHble EquHuib 5.0 5.0

5. Conepxxanue 1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA
Paznensl IUCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUALI 3aHSITHI

= % g
= = =)
| o) O
=R ta) <
= 2 o, = 0 <
S a, = gz ClS
= 5} < o QL = =
= 2 = Z = 25
HazBanus pa3aciioB JUCHUIIINHBI E g a 5 o 2 §‘ 5
(] 1) —
= 5 = = o Q 2 =
5 s S 23 3)
g s 5 Rme & &
< ta} S ~
EE
Q
7 cemecTp
1 Benenue 2 2 0 1 5 ITK-6
2 Metonsl MppOBON MOAYIISINH B 8 8 8 8 32 |IIK-6
MHOTOKAHAJbHBIX IIU(PPOBBIX CUCTEMAX
CBSI3U
3 MeTo/ibl OpraHu3alii KaHaJl0B MHOXKE- 8 8 4 6 26 [1K-6
CTBEHHOTO JIOCTYyIa
4 TlceBnociyyaiiHble MOCIEAOBATEIBHO- 2 4 0 4 10 |TIK-6
CTH B MHOTOKaHAJIbHBIX CUCTEMAaX CBS3H
5 IIpuHIHUII TOBTOPHOTO UCIIOIb30BAHUS 2 2 0 0 4 ITK-6
YaCTOT B COTOBBIX CHCTEMAax CBSI3U
6 CucteMbl MOOWIIBHOH CBSI3U BTOPOTO 8 2 4 8 22 |TIK-6
MOKOJICHUS
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ITOKOJICHU A

7 CucteMbl MOOMIIBHOM CBSIDM TPETHETO 2 2 0 3

ITK-6

T'O IIOKOJICHHUA

8 CuctemMbl MOOMIIBHOM CBSI3M YETBEPTO- 4 8 8 18

38

ITK-6

Hroro 3a cemectp

36 36 24 48

144

Hroro

36 36 24 48

144

5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 - ConepxaHue pa3esioB TUCIUIUIAH (TI0 JISKITUSIM)

Haszeanus paznenos

Coneprkanue pa3aesioB TUCIUTLTAHBI TI0
JIEKIUSIM

TpynoeMKocTsb,

q
dopmupyembie
KOMIIETEHIIUN

7 cemecTp

1 BBenenue

OcCHOBHbIE TIOHSATHUS U OIIPE/ICTICHHUS.
Knaccudukarus mudpoBbIX cructeMm
nepenaun. opmupoBanue uppPoOBOro
curnana. Mepapxusi UPpOBIX TEICKOM-
MYHHKAIIMOHHBIX cucTeM. O0001mEHHas
CTPYKTypa mudpoBOro KaHaia.

[\

[1IK-6

Htoro

2 Metonp! 1T pOBO MOIYIISIINH B
MHOTOKaHAJIbHBIX ITU(PPOBBIX
CHCTEMAX CBSI3HU

KBagparypHoe npencraBieHue y3Komno-
JIOCHOTO CUTHAJIa, KBAIPAaTypHbIA MOJY-
aATop. MHOTONO3MIIMOHHAs KBaIpaTyp-
Has aMIuTyaHas Moayssinus QAM-M.
YacToTHass MaHUIMTYJSALMS C MUHUMAJIb-
HbIM caBuroM MSK. Moaymsiiust
1/4DQPSK. OproroHaiibHast MOTYJISITHSI.
OpTOroHagbHOE 4YaCTOTHOE MYJIbTUILIIEK-
cupoBanue naHHbix OFDM.

I1IK-6

Hroro

3 MeTozpl OpraHu3aIiy KaHaJoB
MHOKECTBEHHOTO JI0CTyMa

Knaccugukarus MeToZ10B YIUIOTHEHUS
KaHajoB. YacTOTHOE HE OPTOrOHAIbHOE
YIJIOTHEHHUE KaHAJIOB, 3allIUTHBIA UHTEP-
BaJl. BpeMeHHOE CHHXPOHHOE U aCUH-
XPOHHOE YIJIOTHEHHE KaHAJIOB, 3aLUT-
HBIN MHTEpBaJL. YaCTOTHOE OPTOrOHAJb-
Hoe yrutoTHeHue kaHainosB OFDMA. Ko-
JI0BOE YIUIOTHEHHE KaHAJIOB, 0000IIEeH-
Hasi CTPYKTYypa, OPTOrOHaJIbHbBIE U KBa-
3MOPTOTrOHAJIbHBIE aHCAMOJI CUTHAJIOB.
CuHXpPOHHOE KOZI0OBOE YIJIOTHEHHUE KaHa-
JI0B. ACUHXPOHHOE KOJIOBOE YIUIOTHEHHE
KaHaJIOB, cucTeMHas nomexa. lllupokono-
JocHbIe KaHab! cBs3u. [lupokorio-
JIOCHBIE CUTHAaJIbBI, 6a3a curHana, ko3hdu-
LMEHT pacimpenus crnekrpa [Ipeodpaso-
BaHUe (DOPMBI U CIIEKTPa CUTHANA B IIU-

[1IK-6
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POKOIOJIOCHOM KaHaJle ¢ TPSIMBIM PaCIIn-
pPEHHEM CIEeKTpa.

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

36
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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

HanmeHoBaHNe OUCIUILINH

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

1 2 3 4 5 6 7 8
[IpenmecTByronye AMCUUIUINHBI
1 OOGuiast Teopust pailioOCBs3U + +
2 YcrpolicTBa reHepUpOBaHUs U . N .
(OpPMHUPOBAHUS CUTHAIIOB

5.4. CooTBeTcTBHE KOMIIETEHIMH, (POPMHUPYEMBbIX NIPH M3YYeHHUH JMCHHUILIMHbI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

IpeJIcTaBIeHo B Tabuue 5.4

Tabmuma 5.4 — CooTBETCTBHE KOMIIETEHIIUN ¥ BUIOB 3aHATHH, POPMUPYEMBIX TIPH U3YYCHHUH JTUCITUTIIH -

HBI

Bunnl zanstui

= — s
= = S)
= ; =) Lg
S = = s
: < <

= 1) o =
O = o o g

3 = S = 7 DOpMBI KOHTPOISL
= (> ] o) =
: 5 3 3 :
C = = = =
~ = ) S
= o =
= 3 3
5 : :
@)

[1IK-6 + + + + JloMamraee 3aganue,

KoncnekT caMonoaroToBKH,
Otuer o naboparopHoii pa-
6ote, Onpoc Ha 3aHATHUSAX,
OT4eT 1o MPaKTHIYECKOMY
3aHITHIO

6. UnTepakTuBHBIe MeTOABI M (OPMBbI OPraHU3ALMHN 00yUEeHHS
TexHOMOruM MHTEPAKTUBHOTO 00y4eHUs MpH pa3HbIX (opMax 3aHATUH B yacax MPUBEICHBI B Ta-

omuie 6.1
Tabmura 6.1 — TeXHOIOTHH UHTEPAKTUBHOTO 00yUYEHHUs MPHU Pa3HbIX (popmax 3aHATHH B yacax
Hurepakr
NHTepakTuBHbBIC NutepakTuBHbIC
Metonp! UBHBIC Bcero
NPaKTUYECKHE 3aHATHS | JIaOOpaTOpHbIEC 3aHATHUS
JEKLIUH
7 cemecTp
[IpesenTanuu c 8 8
UCIIOJIb30BaHUEM
CJIaliIOB C 00CYXKAEHUEM
PabGora B xomanze 5 5
Pemenne cutyanimOHHBIX 8 8
3a1a4
Hroro 3a cemectp: 8 5 8 21

CornacosaHa Ha noprtane N2 17190



Hroro 8 5 8 21
7. JlabopaTtopHble padoThl
HaumeHnoBanue nabopaTopHbIx paboT npuBeaeHo B Tabmuie 7.1.
Tabmuma 7. 1 — HaumeHoBaHue 1abopaTopHbIX padoT
o ]
= z £
3 =
O
<! )
Hazpanus paszuesnos Haumenosanue nabopaTopHbIix paboT zF &5
o S E
=X g =
2 o 2
= S
7 cemecTp
2 Metonb! 1TuGPOBOA MOAYIISIINH B Hccnenoanue pacnpocTpaHEHHs CUTHA- 4 I1K-6
MHOTOKaHaJIbHBIX IU(PPOBBIX JIOB B JIMHUSIX CBSI3U
CHCTCMaX CBAH Uccnenosanue cucrtemsl cBs13u ¢ AIM- 4
CUTHaJIaMu
Hroro
3 MeTozpl OpraHu3aIiy KaHaJoB HccnenoBanue kaHama cBsI3u AJIs iepesa- 4 [TK-6
MHO>KECTBEHHOI'O JOCTYyIla yn UKM-curnana
Hroro
6 CucreMbl MOOWJILHOMN CBSI3U Hccnenosanue cuctemsl paguoaocTymna T1K-6
BTOPOTO MOKOJICHUS BTOPOT'O TOKOJICHUS
Hroro 4
8 CucteMbl MOOMITBHOM CBS3H HccnenoBanne cucTeMsl paauog0CTyIa [1IK-6
YETBEPTOrO OKOJICHUS YEeTBEPTOTO MOKOJICHHUS
Hroro 8
Hroro 3a cemectp 24
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeieHo B Tabiuie 8.1.
Tabmuma 8. 1 — HauMeHoBaHME MPaKTUUECKUX 3aHATHN (CEMHUHAPOB)
g v =
I -
2 8 =
HanmeHnoBaHue NpakTUYECKUX 3aHATHN g )
HaszBanus paznenos S " &5
(cemuHapoB) 8 g 2
X 8 =
> &3
= =
= S
7 cemecTp
1 Benenue Knaccudukanus nndpoBbIx cucteMm 2 [1IK-6
nepeaaun. O600mEHHAs CTPYKTypa mud-
POBOTro KaHaia. JHEpPreTUKa KaHaia CBsi-
3U.
Hroro 2
2 MeTtozp! IUGPOBOIT MOAYISAIIUU B MHorono3unuroHHas KBaJpaTypHas aM- 8 T1K-6
MHOTOKAaHAJIbHBIX IIU(PPOBBIX ITUTYAHASE MOy st .OpTOroHaIbHOE
CUCTEMaXx CBSI3U YaCTOTHOE MYJIBTUIUIEKCUPOBAHUE JaH-
ve1x OFDM
Hroro 8
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3 MeTo/ibl OpraHu3alii KaHaJloB [[InpokornonocHble KaHaIbI CBsI3H. Ya- 8 T1K-6
MHOKECTBEHHOTO JIOCTYTIa CTOTHO€ OPTOrOHAJIbHOE YIJIOTHEHHUE Ka-

HanoB OFDMA.

Hroro
4 TlceBnociy4aiiHbIe Anroput™sl HOpMUPOBaHUS M-TIOCIIENO0- 4 [1IK-6
MIOCJIEI0BATEILHOCTH B BaTEIBHOCTEN U KOJOB [omna
MHOT'OKAHAJIbHBIX CHCTEMaX CBSI3U Vroro
5 TlpuHIUIT TOBTOPHOTO 30Ha MOKPBITHSI, MHOTO 3JIEMEHTHBIE KJla- I1K-6
HCIIOJIb30BAHUS YaCTOT B COTOBBIX CTEPBI.
CUCTEMAax CBSI3U Hroro
6 CucteMbl MOOUIBLHOI CBA3H CucreMa ¢ KOZJOBBIM pa3JelIeHUEM KaHa- 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- [1IK-6
YETBEPTOTO MOKOJICHUS Mmbl LTE.

Hroro 8
Hroro 3a cemectp 36

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETCHIIUHU TPE/ICTABIICHBI B

tabmure 9.1.
Tabmuia 9.1 - Buasl caMocTosTeIbHON paboThl, TPYI0EMKOCTh U (POPMUpPYEMbIE KOMIETEHLIUU
g O
= 2 E
2 =
v O =
Bunabr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
a e g
= o
7 cemecTp
1 Benenue [IpopaboTka JIeKIIMOHHOTO 1 [1K-6 Koncnexr camonoaroros-
MaTepuana KH
Hroro
2 Mertobl I poBOit IToaroroBka K mpaxkTuye- 4 |IIK-6 JlomalHee 3a1aHue,
MOJYJISILIUH B CKHM 3aHSATHUSAM, CEMUHA- Koncrnekt camonoaroros-
MHOT'OKaHaJIbHBIX pam ku, Otyer no gaboparop-
n(ppPOBBIX cUCcTEMaX HOM te, OTueT i
mgpo cucrema IIpopaboTKa JIEeKIIUOHHOTO 2 oii paborte, Or4er no
BSA3U IIPAKTHYECKOMY 3aHSATU
CBA3 Matepuana p CCKOMY 3 0
Brinmonnenne noMamnrHux 2
3a1aHUI
UTtoro 8
3 Meronp! opranuzamuu | [IpopaGoTka JIEKITMOHHOTO 2 [1K-6 Koncnekt camonoaroron-
KaHaJIOB MHO>KECTBEHHOTO | MaTepHuasa ki, Otyer no gaboparop-
T HOH T
flocTyna OdopmieHre 0T4ETOB 110 4 ofi paGore
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JabopaTOpHBIM paboTam

Hroro
4 TlceBnociy4aiiHble IToaroroBka K mpaxkTuye- I1IK-6 Omnpoc Ha 3aHATHAX
MOCJIEJIOBATEILHOCTH B CKHM 3aHSATHSAM, CEMHHA-
MHOTOKaHaJIbHBIX pam
CUCTEMaXx CBSI3U Wroro 4
6 Cucrembl MmoOunbHON | [lonroroBka K nmpaxkTuye- [1K-6 JlomaiHee 3a1aHue,
CBSI3U BTOPOTO MOKOJIEHUS | CKUM 3aHSATHUSIM, CEMHHA- Koncmnekt camonoaroros-

pam ku, OTueT no JabopaTtop-

[TpopaboTka JIEKITMOHHOTO 2 HOH pabote

Martepuana

OdopmieHre 0TYETOB 0 4

nabopaTopHBIM paboTam

Hroro
7 CrucreMbl MOOWIILHOM [ToaroroBka kK mpakTuue- 2 T1IK-6 JloMamHee 3aganue,
CBSIOM TPETHETO CKHM 3aHATHUSAM, CEMUHA- KoHcniekt camonoaroros-
MOKOJICHUS pam KU

[IpopaboTka JIEKIIMOHHOTO 1

MaTepuana

HUtoro 3
8 Cuctembl MoOMIbHOM | [ToaroroBka Kk mpakTuue- g |1IK-6 KoHcnekt camonoaroros-
CBSI3U YETBEPTOIO CKHM 3aHATUSAM, CEMUHA- ki, Onpoc Ha 3aHATHX,
MIOKOJICHUS pam Otuet o nabopaTopHoi

T

[TpopaboTka JIEKITMOHHOTO 2 pabore

MaTepuana

OdopmiieHre 0TIETOB TI0 8

naboparopHbIM paboTam

Hroro 18
Hroro 3a cemectp 48

[TonroroBka u ciaya sK3a- 36 DK3aMeH

MeHa
Hroro 84

9.1. Tembl JOMANIHNUX 3aJaHUH
1. Meroas! uppOBOH MOAYIISAIMN B MHOTOKAHATBHBIX IIU(PPOBBIX CUCTEMAaX CBSI3U

10. KypcoBas pa6ora (IIpoeKT)

He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa Jjisi OLEHKH YCIIEBA€MOCTH CTY/IeHTOB

11.1. banbHbIe OLEHKH AJIS1 3JIEMEHTOB KOHTPOJIA
Tabmuia 11.1 — banabHble OLEHKH [T SJIEMEHTOB KOHTPOJIS

o o MakcuMaibHbIA
o MaxkcuManbHbIN MaxkcuManbHbIN
DneMeHThI Y4eOHOM OaJut 3a nmepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
IESITENbHOCTH mexnay 2KT u Ha cemMecTp

Hayana ceMectpa | mexay 1KT u 2KT

KOHEL ceMECTpa

7 cemecTp
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JloMarraee 3aganue 8 8 4 20

Koncnekr camonoaroros- 5 5 5 15

KU

Onpoc Ha 3aHATHSX 4 4 2 10

Otuer no nabopaTopHOii 10 10 5 25

pabote

Wroro makcumyM 3a nepu- 27 27 16 70

on

DK3aMeH 30

Hapacraromum ntorom 27 54 70 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKH MIPEJICTaBiIeH B Tabmuie 11.2.
Tabmuma 11. 2 — [TepecueT 6IJIOB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH

Bamibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcuMaabHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLCHKY
[lepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBIeH B TaOiuLe
11.3.
Tabmuma 11. 3 — IlepecueT cyMMbl 0JIJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

Urorosas cymma 6aisos,

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

HK3aMeH

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

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

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

3a4TEHO)

12. Y4ueOHO-MeTOANYeCKOEe 1 HHPOPMALMOHHOE O0ecreyeHne TUCHMIIIMHbI

12.1. OcHoBHas1 JuTEpaTypa
1. Tudposas moOunbHas paanocBssb [ Tekct] : yuebHOe mocobue ams By3oB / B. A. [ankuH. - 2-
e u3n., mepepad. u gom. - M. : Topsiuast muams - Tenexkom, 2012. - 592 c. (manmuue B 6unbamnoreke TYCYP
- 40 »K3.)
2. lludposas oOpaboTka curHayioB : YueOHoe nmocodue ais By30B / A. b. Cepruenko. - 2-e uzg. -
CIIG. : TTurep, 2007. - 750[2] c. (nanuuue B 6ubmotexe TYCYP - 70 5k3.)

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

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. MmuorokanajgpHbIe CHCTeMBbl ITUGPOBON paauocBs3u: Meroauueckoe mocodue K igadboparop-
HeIM pabotam / JemumoB A. . - 2012. 24 c. [DOnektpoHHbli pecypc] - Pexum mgoctyna:
http://edu.tusur.ru/publications/1609, nara obpamenus: 16.03.2017.

2. MHorokaHanbHble [UPPOBBIE CUCTEMBI Tiepeaadn: MeTtoauueckoe Nocoore K MpakTUIECKUM
3aHATHSAM I10 CIEIUAIBHOCTSAM JUIS BCEX TEXHWUYSCKHX HAIPAaBICHUH paguoTeXHHUYECKOro (akymbreTa /
HemumoB A. . - 2014, 25 c¢. [DnexrtponHsldi  pecypc] - Pexum  pocryna:
http://edu.tusur.ru/publications/4185, nara obpamenus: 16.03.2017.

3. MHorokaHanbHble cHCTEMBI HU(POBOK pPaTUOCBS3U: YUeOHO-METOIUYECKOE MOCcOoOHe Mo
camocrosTenbHOU padote / [demumoB A. 5. - 2012. 45 c. [DnexkrpoHHbId pecypc] - Pexxum moctyma:
http://edu.tusur.ru/publications/1598, nata obpamenus: 16.03.2017.

12.3.2 YuyeOHO-MeTOIMYecKHe TOCOOMS JIs1 JIML ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

YueOHO-MEeTOANYEeCKHE MaTepHaiIbl JUI CAMOCTOSTENBHON M ayTUTOPHOI paboThl 00YyJaroIUXCs
U3 YMCJIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, adanTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(OpMALIUHL.

JL1s1 JIMI ¢ HApYIIEeHUSIMM 3PeHust:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIIMYEHHBIM MIPH(TOM.

JL1s1 IMI ¢ HApYIIEHUSIMH CJIyXa:

— B ()OpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

J1s1 M1 ¢ HApYIIeHUSIMHM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU (opme.

12.4. ba3bl 1aHHBIX, HHPOPMAITMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI U Tpedyemoe
NporpaMMHoe odecrieyeHue

1. O6pazoBarenbubiii mopran TYCYP,(http://edu.tusur/ru, http://lib.tusur/ru),

2. Google, SAunex

13. MartepuajibHO-TEXHHYECKOE O0ecredeHue TN CHUNINHbI
13.1. O01mue TpedOBaHNSA K MATEPHAJIbHO-TEXHUYECKOMY 00ecreYeHU 0 TN CHUTITTHHbBI

13.1.1. MaTepuaibHO-TEXHMYECKOE O0ecrievyeHue 15l JIEKIMOHHbIX 3aHATHH
Jlnst mpoBenieHns 3aHATUI JICKIIMOHHOTO THIIA, TPYMITOBBIX M MHANBUYAJbHBIX KOHCYJIbTAIUH, T€-
KYILEr0o KOHTPOJISL U MPOMEKYTOUHOM aTTECTAallMU UCIOJIb3yeTCsl yueOHasl ayIuTopusi, C KOJIMYECTBOM IIO-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOH M CTaHAApTHOW ydeOHO# mebenbro. Mmerorces
HarsiJHbIC HOCOGI/ISI B BUJC HpGSGHTaI_[I/If/’I 110 JICKIITMOHHBIM paBHGHaM JUCIHUIIJIINHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOe 0O0ecnedeHne I NPAKTHYCCKUX 3aHATHI

st mpoBeieHHs TPaKTUIECKUX (CEMUHAPCKUX) 3aHATHI UCIIOJIb3YeTCsl ydeOHast ayquToOpHs, pac-
nonioxkeHHast mo aapecy 634034, Tomckas obnacts, r. Tomck, Bepmmnauna ynuna, 1. 47, 3 stax, aya. 318.
CocraB obopynoBanusi: YueOHas meOenb; Jlocka marHuTHo-MapkepHas -lmrt.; Kommyratop D-Link
Switch 24 port - 1mT.; 8 pabounx cranuuii Ha 6a3e npoueccopos AMD Athlon II X2; auaronans MoHH-
TopoB 20" 2 pabounx cranumii Ha 6a3e mporeccopoB Core 2 Duo; Oneparmonnas cucrtema: Microsoft
Windows 7. Ilporpammuoe obecneuyenue: 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 noMerenust st XpaHeHUs: U MPOPUIaKTUYECKOro 00CTyKUBaHus y4eO-
HOTO 000pY/IOBaHUS.

13.1.3. MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne JJIs J1adopaTopHbIX pador
s npoBenenust 1a00paTOPHBIX 3aHATHI UCHONb3yeTCA yueOHasi ayIuTOpHsi, paCHOIOKEeHHAs 10
aapecy 634034, Tomckas o6macth, r. ToMmck, Bepmuauna ynuma, 1. 47, 3 stax, aya. 309. CocraB o6opy-
noBaHus: 10 pabounx crannuii Ha 6a3ze nporeccopos Intel Core i5; nuaronans MoHuTOpOB 23"-24". Omne-
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paunonHas cucrema: Microsoft Windows 7. Ilporpammuoe obecnieuenue: 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. MaTepuaJibHO-TEXHUYECKOE oO0ecredeHue VI CAMOCTOATEIbHOH PadoThl
Jns camocTosATeNbHOW padOThl MCIONb3yeTCsl yueOHasi ayauTOpHs, PACIIONOKEHHAs MO aapecy
634034, Tomckast obmacts, T. ToMmck, Bepmuauna ynuna, 1. 47, 3 stax, ayn. 313. CoctaB 060pynoBaHus:
5 pabounx cranimii Ha 6aze npoueccopoB Core 2 Duo; nuaronans MoHuTOpoB 19" OnepanuonHas cucte-
Ma: Microsoft Windows XP Ilporpammuoe ob6ecneuenne: Microsoft Office; Mozilla Firefox, Google
Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab; Mathcad 13; Mathworks Matlab 7.3

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne JUCHUIITUHBI 1JIs1 JIHI ¢ OTPAHUYEeHHbIMH
BO3MOKHOCTSIMH 3/10POBbA

OcBoenue nucuuiuivHbl unaMu ¢ OB3 ocyiecTBisieTcsl ¢ UCIONIb30BAHUEM CPEICTB 00yueHUs
00I1Iero 1 CrenuaIbHOTO Ha3HAYCHHMS.

[Ipu 00y4eHUH CTY/ICHTOB ¢ HAPYLIEHUAMHM CJIyXa MPEAYCMOTPEHO UCIOJIb30BAaHUE 3BYKOYCHITU-
BalOIIEH amnmaparypbl, MYJIbTUMEIUWHBIX CPEACTB U APYIHMX TEXHUYECKUX CPEICTB MpUeMa/mepenadn
yueOHOM MHpOopMaLMK B TOCTYIHBIX (pOpMax JUisl CTYAEHTOB C HapYIICHUSMHU ClIyXa, MOOUILHOU cHCTe-
MBI OOY4YeHHUsI JAJIs1 CTYJCHTOB C MHBAJIUIHOCTHIO, MOPTATUBHOW MHIYKIIMOHHON CUCTEMbl. YueOHas ayau-
TOpHUsI, B KOTOPOH 00y4arOTCsl CTYACHTHI C HApYIIEHUEM CIIyXa, 000pyIOBaHA KOMITBIOTEPHOU TEXHUKOM,
ayMOTEXHUKOW, BUACOTEXHUKON, SJIEKTPOHHON JOCKOH, MYJIbTUMEUIMHON CUCTEMOM.

[Ipu oOyueHnn CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU MIPEIYCMOTPEHO MCTIOIL30BAaHUE B JICKITU-
OHHBIX M y4€OHBIX ayIUTOPHSIX BO3MOXHOCTH MPOCMOTPA YIAJICHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha DKpaHe) MpH MOMOIIU BUICOYBEIUYUTENCH 7151 yIAJICHHOTO ITPOCMOTpa.

[Tpu 0O0y4eHHUU CTYICHTOB ¢ HAPYUIEHUSIMH ONOPHO-ABUraTeIbHOI0 ANNAPATA UCIOIb3YIOTCS
aJbTepHATUBHBIE YCTPOMCTBA BBOJA MH(OpPMAIMK U JIPyrue TEXHUYECKUE CPEICTBA IMpHEMa/TIepeaadn
yaeOHOM MH(pOpMaUU B JOCTYIMHBIX (opMax Al CTYICHTOB C HApPYUICHHSIMH OMOPHO-IBUTATEIHHOTO
arnmapara, MOOWJIHHOM CUCTEMBbI 0OYUEHHUS IS JIFO/IeH ¢ MHBAJTUIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPeOOBaHMA K (JOHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEH1alluu
q)OH}I OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJBHBIC 3adaHWsA, UCIIOJIB3YEMEBIC 11 OLICHKU C(l)Op-
MHPOBAaHHOCTH U OCBOCHMS 3aKPEIUIEHHBIX 32 JUCUMILIMHON KOMMETEHIUN MpU MPOBEACHUU TEKYUIEH,
MIPOMEKYTOYHOM aTTECTAIUH 110 AUCITUTUIMHE MPUBEICH B MMPUIIOKEHUH K pabodeil mporpaMme.

14.2 TpeOoBanus K (POHIY OLEHOYHBIX CPEACTB JJIsl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbA
J171st CTyA€HTOB C MHBAJTMAHOCTHIO MPETYCMOTPEHBI AOMOTHUTENbHbIE OLIEHOYHBIE CPECTBA, Mepe-
YeHb KOTOPBIX yKa3aH B TabnuIe.

Taboauua 14 — JlonoJHUTEIbHbIE CPEACTBA OLICHUBAHUS /IJIsl CTYA€HTOB ¢ HHBAJWJIHOCTHIO

BI/I,Z[H JOITOJTHUTCIBHBIX OLICHOYHBIX cI)OprI KOHTPOJIA U OICHKHU

Kareropuu ctyneHToB
CPEJICTB pe3ynbTaToB 00y4eHuUs

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

C napyueHusmMu
ciyxa

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenusmu | CobecennoBaHue 1o BoIpocam K 3aueTy, | IIpenmyiiecTBeHHO yCTHasi MpoBepKa

3peHus OIIpOC MO0 TEPMUHAM (MHAMBHYaTbHO)
C napyueHusmMu Perienue qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IperMMyIecTBEeHHO AUCTAaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K METOJaMH
anrmapara 3a4eTy
C orpannuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpenmyniecTBEHHO IPOBEPKa
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOAAMM, UCXOJSI U3 COCTOSIHUS
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INOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

14.3 Meroauyeckue peKOMEHAAUMH 110 OLEHOYHBIM CPEICTBAM /JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

Hns crynenToB ¢ OB3 nmpenycmaTtpuBaeTcst 1oCTymHas (popma MpeaoCTaBICHHs 3aIaHU OTICHOY -
HBIX CPEJICTB, @ HMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBEITHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METOJIOM YTEHHUS aCCUCTEHTOM 3aJlaHus BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpIOTIEPEBOIA.

CryneHTaM C WHBIMIAHOCTBHIO YBEJIIMYHMBAETCS BPEMs HA IMOJTOTOBKY OTBETOB Ha KOHTPOJBbHBIE
BOMNPOCHL. J[JIs1 TaKUX CTYAEHTOB MpelycMaTpUBaeTcs AOCTyNHas ¢popMa MpeaoCTaBIeHUs OTBETOB Ha 3a-
JaHWA, @ UMEHHO:

- MMCBMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouienypa oreHUBaHUS PE3y/IbTATOB OOy4YEHHS] MHBAIUIOB MO AUCIHHUILTUHE MpeaycMaTpuBaeT
npenocTaBieHue nHGopMarmu B popMax, alanTHPOBAHHBIX K OTPAaHHUYCHHUSM UX 3I0POBbSI H BOCTIPUSTHS
uHbOpMaIuu:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBETMUEHHBIM HIPUPTOM.

JLst M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMY ONIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

[Tpu HEOOXOAMMOCTH 1711 OOYUAIOLIUXCS ¢ MHBAIUIHOCTBIO MPOLIEypa OLICHUBAHUS PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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IIpuniaoxenue 1
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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(PPOBOHU 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; PUHIIMUITBI CUH-
XPOHHU3AIMU B COBPEMEHHBIX CHCTEMaX
U(POBOH CBSI3U; OCHOBHBIE IPHYUHBI BO3-
HUKHOBEHUS OLIMOOK IpH nepeaade uud-
poBOI MHGOPMAITUH T10 JIMHEHHBIM TPaK-
TaM COBPEMEHHOE COCTOSHUE LU(PPOBBIX
YCTPOUCTB 00OpabOTKH CUTHAJIOB U TIEp-
CIIEKTUBHBIC HANIPABICHUS €€ Pa3BUTHUS;
TpeOOBaHUS CTaHJAPTH3AINN, METPOJIOTH-
YyecKoro odecnedeHus npu pazpadoTke u
HKCIUTyaTalliu YCTPOIMCTB U CHCTEM 3JIEK-
TPOCBSI3U. ;

JomkeH ymeTs (OpMyIHpOBATH OCHOBHBIE
TEXHUYECKHE TPeOOBaHUS K IIUPPOBBIM CH-
cTeMaMm; MPOBOINTh MaTeMaTHYECKUI 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 HA3HAUYCHUE U MPUHIUIIBI
paboThl OCHOBHBIX Y3JI0B IU(PPOBBIX CH-
CTeM Iepeiayy ;

JlomkeH BiaieTh HaBbIKaMU KCTIEPUMEH-
TaJbHOTO UCCIIEIOBAHUS PAOOThI
yCTpoUCcTB IM(POBOIi cBA3M B paMKax (pu-
3MYECKOr0 U MaTeMaTH4eCKOro MOJIEIHPO-
BaHMs; HABBIKAMU OLICHKU 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 pOBOIL CBSI3U; METOBI
pacueTa TUIIOBbIX aHaJIo-
TOBBIX U IIU(PPOBBIX
YCTPOMCTB MHOTOKAaHAJIb-
HBIX [IU(PPOBBIX CUCTEM
nepenaun MHPOpMAaIIH; -
COBPEMEHHBIE U MEPCIEK-
TUBHBIE HAIIPABJICHUS pas3-
BUTHUS TEJIEKOMMYHHKAIU-
OHHBIX CETEH U CUCTEM; -
NPUHIUIIBI CHHXPOHH3a-
IIUU B COBPEMEHHBIX CH-
cTemMax ¢ poBoil cBs3M; -
OCHOBHBIE IPUYHMHBI BO3-
HUKHOBEHUS OLTHOOK MpH
nepenave uQpoBoit MH-

dbopMyaHpoBaTh 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; OLIECHUBAaTh 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 IepeIaun; Ha-
BBIKAMH KOMIIBIOTEPHOTO
NPOEKTUPOBAHUS U pacye-
Ta aHaJIOTOBBIX, HU(PO-
BBIX ¥ MHKPOIIPOIIECCOP-
HBIX TEJIEKOMMYHHKAIU-
OHHBIX YCTPOWCTB.
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(dhopmanuu 1o JTMHEHHBIM
TpaKTaM COBPEMEHHOE CO-
CTOSTHHE TIH(PPOBBIX
YCTPOUCTB 00paboTKU
CUTHAJIOB M TIEPCIIEKTHB-
HBIE HaIIPaBJICHU €€ pas-
BUTHSI, 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 CCTHU, O0O0BSICHUTD
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

* Ortuet o nabopatop-
HOI paboTe;

* JlomamiHee 3aJaHue;

* Omnpoc Ha 3aHATHUSX;

* KoOHCHEKT caMOnoAro-
TOBKH,

* OTueT 1Mo npaxKTHye-
CKOMY 3aHSTHIO;

* Ortuer no naboparop-
HOI1 paboTe;

» JlomariHee 3a7aHue;

* Omnpoc Ha 3aHATHSIX;

e KoHCIIEKT caMOIIoAro-
TOBKU;

e Ot4er 1o MpaKTHye-
CKOMY 3aHSTHIO;

* Oruer o naboparop-
HOM pabore;

» JlomalHee 3a7aHHuE;
* Ort4er o mpakTuie-
CKOMY 3aHSTHIO;

e DK3aMCH;

* DK3aMeEH; * DK3aMeEH;
DopMynUpoBKa MOKa3aTelell U KPUTEPUEB OLEHUBAHUS JaHHOW KOMIIETEHILIMU MpUBEACHA B Ta-
onure 4.
Tabmuua 4 — Ilokazarenu U KpUTEPUH OIICHUBAHMSI KOMIIETEHIIMU Ha Tanax
Coctasn 3HaTH YMmeTh Bnanets
OT1nuuHO * OGnamaer akTuye- * OOGmanmaer quana3zoHoMm | * KonTpomupyet paboty,

(BBICOKUI YPOBEHbD)

CKHMH U TEOPETHUYECKHU-
MU 3HAHUSMU B TIpeesax
u3y4yaeMmoil 061acTu ¢ mo-
HUMaHHEM TPAHHULL IPU-
MEHUMOCTH;

IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ul pa3BUTHUS
TBOPYECKUX PELICHUM.;

IIPOBOJUT OLIEHKY, COBEP-
LICHCTBYET ACHCTBUSA pa-
OOTHI;

Xoporto (6a30BbIH
YPOBEHD)

* 3Haer (aKThl, MPUHITH-
TIBI, TIPOIIECCHI, OOIITHE
MIOHSITHS B TIpe/ieax u3y-
yaeMoii 00/1acTH ;

e OOnagaer AMana3oHOM
NPaKTUYECKUX YMEHUH,
TpeOyeMBbIX Ui pelIeHUs
OIpeJIeNIEHHBIX NTPOo0JIeM
B 00JIaCTH UCCACAOBAHUS;

* beper oTBETCTBEH-
HOCTb 3a 3aBepIIeHHE 3a-
Jlad B UCCIICJIOBAHUH,
pUCTIOCA0IUBAET CBOE
MOBEICHUE K 00CTOSTEIb-
CTBaM B peIICHUU
npo0iem;
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VYnosnetBoputenbH | © OOmamaet 6a30BHIMHU * OOmamaer oCHOBHBIMHU | * PabGoTtaer mpu npsmMom

0 (TTOpOroBEI’ OOIIMMU 3HAHHUSIMU; YMEHUSIMH, TPeOYeMbIMH | HaOJIOJICHUY;
YPOBECHb)

JJI1 BBITIOJIHC-HHA IIPO-
CTBIX 3aJa4,

3 TunoBble KOHTPOJIbHBIE 32/ IaHUS

Jns peanuzanuy BhIIENEPEUUCIECHHBIX 3a/1a4 00y4eHUs! UCIOJIb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3aJ]aHys UM UHBIE MaTepHalibl, HEOOXOIUMBIE JJISl OLIEHKU 3HAHHWM, yMEHUI, HAaBBIKOB U (WJIM) OTIBITA JIe-
ATEIbHOCTH, XapaKTePU3YIOIIUX ATanbl (GOpMHUPOBaHMS KOMIETEHIMH B Mpoliecce OCBOEHHUS 00pa3oBa-
TENBHON IIPOrPaMMBl, B CIIEIYIOIIEM COCTABE.

3.1 Bonpochl Ha CaMONIOATOTOBKY
KBagpartypHoe npeacraBiieHHE y3KOIOJIOCHOTO CUTHAA.
MHorono3uuroHHas KBaJpaTypHas aMImuTyaHas Mmoayssinus QAM-M.
OFDM wmopnynsuus, TUKINYecKuii npedukc
Knaccudukaiyms MeTonoB yrIOTHEHUSI KAHAJIOB.
[[InpokomonocHbIe CUTHANBI, 0a3a curHaNIa, KO3(PGUIIMESHT PACITUPEHUSI CTICKTPa
[IceBnocnyuaiiHbie MOCIENOBATENHHOCTH, aNrOpUT™M GopmupoBanus tuHerHbIX [1CII, cTpyk-

TypHas cxema reHeparopa auneitHoin I1CII

HOCTH.

JIuneitnpie [ICII MakcuManbHOW JJIMHBI, CTPYKTYpHAsi cXxeMa re’eparopa M-mociienoBaresb-

Crangapt [S-95. Opranuzanus kanana tpadpuka bC, crpykTypa kaHana

LTE — meron opranu3aiuy KaHaJ0B MHO>KECTBEHHOTO JIOCTYIIA.

LTE — Hucxomsmuit kaHal, Gpu3ndecKue KaHabl, peCypCHas CETKa, peCypCHBIC OJIOKH.
LTE — Hucxonsmuii kanan , popmupoBanne OFDM cuMBoIa, OCHOBHBIE MTPOIETYPHI.
LTE — cTpyktypa kaapa tumna 2 (TDD), cinotel, cyodpeimsl.

3.2 Tembl JOMALIHKUX 3aJaHUH
[IInpoxononocHble KaHabl cBsI3U. YacTOTHOE OpTOroHaJIbHOE YIIoTHEHUE KaHaioB OFDMA.

3.3 Tembl OIPOCOB HA 3aHATHAX
JynnekcHblil pexuM paboThl KaHAJIOB CBsI3U. [IpMHIMI MOBTOPHOTO MCIHOJIL30BaHUS YacTOT.

ITousTrE 0 MHOTOYJIEMEHTHOM KJI1aCTepe

3.4 DK3aMeHAlMOHHBbIE BONPOCHI
KBazgparypHoe npecraBieHre y3KOIOJIOCHOTO CUTHAJIA, KBapaTypHas MOLYJISALMS.
MHoromno3uimoHHas KBajpaTrypHas aMIuIMTyaHast Moayasiuus QAM-M.
YacToTHas MaHUMYISILKS C MUHUMaJbHBIM ciBUroM MSK.
Monynsuus 1/4DQPSK.
OproroHanbHasi MOIYJALIUA.
OpTOoronaiabHOE YaCTOTHOE MYJIbTUIIEKCHpOBaHuE qaHHbIX OFDM.
OFDM wmopaynsnus - TUKINYECKUN peuKc
Mertonpl oprannzanys KaHajaoB MHO)KECTBEHHOT'O JOCTYyIIa.
YacToTHOE HE OPTOrOHAJIBHOE YIJIOTHEHUE KAHAJIOB, 3alIUTHBIA NHTEPBAJ.
BpemenHoe ymiioTHeHHEe KaHAIOB, 3alIUTHBIA HHTEpBa/
YacroTHOE OpTOroHa/IbHOE YIUIoTHEHHE KaHaiioB OFDMA
KomnoBoe ynnoTrHeHne kaHaoB, 0000IIEHHAs CTPYKTYpa.
[upoxononocHble kKaHanbl cBsA3u. LIIupokomnonocHele curHanbl, 6a3a curHana, Ko3QQUIHeHT

pacuIpeHust CIeKTpa.

[IceBnocmyyaitHple TOCIENOBATEIHLHOCTH, anropuT™ (popmupoBanus auHeHHBIX [ICII, cTpyK-

TypHas cxema reieparopa auneinon 1CIIL.

Henunetinpie TICII, crpykTypHas cxema reneparopa HenuHelHoi [ICI ¢ BHemHel U BHyTpeH-

HEeW JIOTUYECKON (PYHKITHEH.

JIuneiinbie IICII makcumallbHON IJIMHBL, CTPYKTYpHas cXema reHeparopa M-mocienoBaTeib-
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HOCTH.

— [lpuHIMI TOBTOPHOTO MCMOJNB30BAHUS YAaCTOT B COTOBBIX CUCTeMax CBs3U. JlyIIeKCHBIN pe-
JKUM pabOTHI.

— Cucrema TpankoBoii cBsizu TETRA. Bpemennas ctpykrypa rpynmnoBoro motoka. O6o0eHHas
CTPYKTypa KaHaJa.

— CucreMa MOOWIBHOMU CBSI3U C KOJOBBIM pasjeieHueM kaHaioB. Ctanaapt [S-95 OOmas xapax-
TEPUCTUKA CUCTEMBbI, TEXHUYECKHUE TTapaMeTPHhI.

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

— Cranpgapr [S-95. CocraB, Ha3HaueHNME U OpPraHU3aIUs KOJOBBIX KaHAJIOB 0a30BOM CTaHIIUU.

— LTE — meron opraHuzaluy KaHaJIOB MHOXECTBEHHOI'O JOCTyIa, CTPYKTypa Kajapa Tuma 2
(TDD), cnotsl, cyOdpeitmbi.

— LTE — Hucxomsmmii xanan (Downlink), ¢u3nueckne kaHaibl, pecypcHasl CETKa, peCypCHBIC
OJIOKH.

— LTE — Hucxonsmuii kanan , popmupoBanue OFDMA cumBoi1a, OCHOBHBIE POLIEAYPBI.

3.5 Bonpochl 11l NOATOTOBKH K MPAKTHYECKUM 3aHATHSM, CEMUHAPAM
— MHoromno3unyoHHasi KBajipaTypHasi aMIUIATyaHass MOAyisanus . OpTOroHalbHOE YacTOTHOE
MYJIbTUILIEKCUpOBaHue TaHHbIX OFDM

3.6 Tembl 1a00paTOpHBIX padoT
— MHccnenoBanue pacnpocTpaHEHHUsl CUTHAIOB B JIMHUSIX CBSI3U
— MHccnenosanue cucteMsl ¢Bsi3u ¢ AUM-curganamu
— HccnenoBanue kaHana cBsi3zu 1 nepenayn MKM-curnana
— MHccnenoBanue CUCTEMBI PaUOIOCTYIIa BTOPOTO MOKOJICHUS
— MHccnenoBanue CUCTEMBI PaUOIOCTYTIa YETBEPTOTO MOKOJICHUS

4 Metoanyeckue MaTepHAaJIbI
s obecnieueHust mpouecca oOydeHHs M pelleHus 3ajad o0y4eHHUsl UCHOJIb3YIOTCS CIEAYIOIINe
MaTepHuabl:
— METOIUYECKHUE MaTepualbl, ONpeeNoNe MpoLelypbl OLIEHUBAaHNUS 3HAaHUM, YMEHHH, HaBbI-
KOB U (WMJTH) OTIBITA NIEATEIFHOCTH, XapaKTePU3YIONIUX dTaIbl (POp-MUPOBaHUS KOMIETEHITUH, COTJIACHO TI.
12 paGoueiil mporpamMmsl.

4.1. OcHoBHasl JUTEpPATYypa
1. Tudposas moOmibHas paarocBs3b [ Tekct] : yueOHOe mocobue ams By3oB / B. A. [ankuH. - 2-
€ u3n., mepepad. u gom. - M. : Topsiyast muams - Tenexom, 2012. - 592 c. (manuuue B 6ubaunoreke TYCYP
- 40 7K3.)
2. Hudposas o6padoTka curHaios : YuebHoe nmocoodue mis By30B / A. b. Cepruenko. - 2-e u3. -
CIIG. : TTurep, 2007. - 750[2] c. (nammuue B 6ubmmotexke TYCYP - 70 9k3.)

4.2. JlonoHuTEIbHAS JIUTEpPaTypa
1. BonkoB JL.H., u ap. Cuctemsl nudpoBoii paauocBs3u: YueOH. mocodue. - M.: Dko-Tpenns,
2005. — 392c¢ (nanuuue B 6ubmmorexe TYCVYP - 42 5k3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYECKHE TOCOO S

1. MHorokaHaibHble cUCTeMBI ITUGPOBON paarocBs3u: Meroauueckoe mocobue K Jiaboparop-
HeIM paboram / Jlemumo A. . - 2012. 24 c. [DnextpoHHBIH pecypc] - Pexum mgoctyna:
http://edu.tusur.ru/publications/1609, cBOOOAHBI.

2. MHorokaHajgpHbIe IU(PPOBBIE CUCTEMBI Mepenaun: MeToan4eckoe mocoorne K MpakTHIeCKUM
3aHATUSAM IO CHEIUATBHOCTAM Ul BCEX TEXHUYECKHUX HANpaBICHUH paguoTexHU4Yeckoro QaxymbreTa /
HemumoB A. . - 2014, 25 c¢. [DnextpoHHsldi  pecypc] - Pexum  pocryna:
http://edu.tusur.ru/publications/4185, cBOOOAHBI.

3. MHorokaHajgbHble CHUCTEMBI HU(POBON pamuocBs3u: Y4eOHO-METOaUuUecKoe mocobue 1o
camocTosTenbHoi padote  / Jemumo A. f. - 2012. 45 c. [DnexTpoHHbIN pecypc] - Pexum nocryna:
http://edu.tusur.ru/publications/1598, cBoGOIHEII.
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4.4. Ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIE U MOUCKOBbIE CHCTEMBI
1. O6pazoBarensubiit moptan TYCYP,(http://edu.tusur/ru, http://lib.tusur/ru),
2. Google, AAnnex
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