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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®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: TOP, Kadeapa TejjekoMMyHUKALMI M OCHOB PAAUOTEXHUKH

Kypc: 4

Cemectp: 7, 8

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI AeITebHOCTH 7 cemecTp 8 cemecTp Bcero Enunuiet
1 | Jlekuun 32 32 4acoB
2 |IlpakTHueckue 3aHATUS 32 14 46 4acoB
3 | JlaGopaTopHbie pabOTHI 16 16 4acoB
4 | KoHTpoJIb CaMOCTOSITEIbHON PabOTHI 10 10 4acoB
(kypcoBo#t IpoeKT / KypcoBasi paboTa)
5 | Bcero aynuTopHBIX 3aHATHI 80 24 104 4acoB
6 | CamocTtosaTenpHas pabora 28 48 76 4acoB
7 | Bcero (6e3 3x3ameHa) 108 72 180 4acoB
8 |IloaroroBka M caada dK3aMeHa 36 36 JacoB
9 | OOmas TpyI0eMKOCTh 144 72 216 4acoB
4.0 2.0 6.0 3.E

DK3aMeH: 7 ceMecTp
3auet: 8 cemecTp
KypcoBas pabota (mpoekr): 8 cemectp

CornacoeaHa Ha noptane Ne 17048



Paccmorpena u o00peHa Ha 3aceaHuM Kadeaps
nporokon Ne 6 or «19 » 1 2017 r

Tomck 2017

CornacoeaHa Ha noptane N2 17048



JIMCT COI'JIACOBAHUI

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:
noueHt kag. TOP A. 5. lemupmoB
noueHt kag. TOP K. 1O. [TomoBa

3aBenyroumii o0ecnieunBaromeit kad.
TOP A. 4. lemunoB

Pabouas nporpamma cornacoBasa ¢ hakyabTeToM, NpoduInpyrolel 1 BhITycKarolen kadeapamu

HaIpaBJICHUS TOJrOTOBKH (CHIEIIUATBLHOCTH).

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

TOP A. 4. lemuoB
OKCIEPTHI:

noueHt kag. 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.0/1.16) otHocuTCs K 6710-
Ky 1 (BapuaTuBHas 4acTh).
[TpeamecTBYOIMKUMU TUCHMIUIMHAMY, (POPMHUPYIOIIUMH HayallbHbIe 3HAHMS, SBISIOTCS CIETYIO-
M€ JTUCHUIUIMHBL: PagnoTeXHu4YecKue CUCTEMbl, YCTPONWCTBA T€HEPUPOBaHUS U (OPMUPOBAHUS CUTHA-
J0B, YCTpoiicTBa mpuemMa u 00paboTKH CUTHAJIOB.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHMS JUCUMILIIMHbI

[Tporecc n3yueHus: AMCUUILIINHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMUX KOMITETCHIINH:

— TIK-6 rOTOBHOCTBIO BBIIIOJIHATH PacyeT U MPOEKTUPOBAHUE AETaJeH, y3JI0B U YCTPOUCTB pa-
JTUOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHMUYECKHUM 33J]aHHEM C HCIIOJIb30BAHUEM CPEJICTB aBTOMaA-
TU3AI[UU TPOESKTUPOBAHNS;

— TIK-7 cmocoO6HOCTBIO pa3pabaTbiBaTh MPOSKTHYIO M TEXHHUYECKYIO JOKYMEHTAIHio, o(opm-
JSTh 3aKOHYEHHBIE TIPOEKTHO-KOHCTPYKTOPCKUE PaOOTHI;

B pe3ynbrate u3ydeHus JUCHUIUIMHBI CTYAEHT JOKEH:

— 3HATh NPHUHIIUILI IOCTPOCHHUSI COBPEMEHHBIX CHCTEM MHU(POBOM CBS3H; METOMBI pacueTa TH-
MOBBIX aHAJIOTOBBIX U IU(PPOBBIX YCTPOHUCTB MHOTOKAHAIBHBIX IU(POBBIX CHCTEM Iepenadynd nHpopma-
[[UU; COBPEMEHHBIEC U MEPCIEKTUBHBIEC HAIIPABIICHUS PA3BUTHUS TEIEKOMMYHUKALIMOHHBIX CETEH U CUCTEM;
MIPUHIIAITEI CAHXPOHU3AIMH B COBPEMEHHBIX CUCTeMaX MU(POBON CBSI3U; OCHOBHBIC MPUYUHBI BO3HUKHO-
BEHUs OIIMOOK IMpH nepenade uudpoBoit HHGOPMALIUU 110 JTUHEHHBIM TPaKTaM COBPEMEHHOE COCTOSHHE
U(GPOBBIX YCTPOUCTB 0OPaOOTKM CUTHAJIOB M TIEPCIIEKTUBHBIC HAMPABJICHUS €€ pa3BUTH; TPeOOBAHHS
CTaHAapTU3AUHI, METPOJIOTHUECKOro oOecreueH sl pu pa3paboTKe U IKCILTyaTallil YCTPONCTB U CUCTEM
AJIEKTPOCBSI3H.

— ymeThb (OpMYIMpPOBAaTH OCHOBHbIE TEXHUYECKHE TpeOOBaHMs K HU(POBBIM cUCTEMaM; IPOBO-
JTUTh MaTeMaTHYECKUI aHaM3 (U3MUYECKHUX IMPOIIECCOB B aHAJIOTOBBIX U HMU(MPOBBIX ycTpoiicTBax (op-
MUpPOBaHus, IpeodpazoBaHus U 00pabOTKKU CUTHAJIOB, OLIEHHUBATh peajbHble U MPEICIbHBIE BO3MOXHOCTH
MPOITYCKHOW CIIOCOOHOCTH U TTOMEXOYCTOMYMBOCTH TEJIEKOMMYHUKAIIMOHHBIX CUCTEM. OLIEHUBATH OCHOB-
HBIE MTPOOJIEMBI, CBA3aHHBIE C SKCIUTyaTallMe U BHEAPEHUEM LHU(PPOBBIX CUCTEM IEpe/laud B COBPEMEH -
HBIC TEIEKOMMYHHUKAIIMOHHBIE CETH OOBSCHATh HA3HAUCHHUE W MPUHITUIBI paOOThI OCHOBHBIX Y3JI0B IU(-
POBBIX CHCTEM Mepeaayunt

—  BJIaJieTh HAaBBIKAMU JKCIIEPUMEHTAILHOTO UCCIICOBAHUS pa0OThl YCTPONCTB U(POBOI CBSI-
3W B paMKax (PU3MUYECKOTO0 ¥ MAaTEMaTHYECKOTO MOJICITUPOBAHNS; HABBIKAMH OIICHKH BIIUSHUS Pa3THIHBIX
(bakTOpOB Ha OCHOBHBIE IMapaMETpPbl KAHAIOB M TPAKTOB IUGPOBBIX CUCTEM Iepelavyd; HaBBIKAMU
KOMITBIOTEPHOTO TIPOEKTUPOBAHUS U pacdyeTa aHAIOTOBBIX, IIU(PPOBLIX U MHUKPOIIPOIIECCOPHBIX TEIEKOM-
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MYHUKALIMOHHBIX YCTPOUCTB.

4. O0beM JMCHUIIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTb JUCLUIUINHBI cOCTaBiseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B TaOIu -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunel yueOHO nesTeNbHOCTH Bcero wacos CemecTpsl
7 cemectp 8 cemectp

AynuTopHble 3aHATUSA (BCETO) 104 80 24
Jlexknuu 32 32
[IpakTnueckue 3aHATHS 46 32 14
JlaboparopHbie pabOTHI 16 16
KonTpoas camocTostennbHON paboThl (KypcOBOM 10 10
MPOEKT / KypcoBasi pabora)
CamocTtosTenbHas paboTa (Bcero) 76 28 48
BrinonHeHne fOMAIIHUX 3aJaHUAN 21 15 6
BrinonHenne HHAUBUAYAIbHbBIX 3a/1aHUN 28 28
OdopmiieHre 0TYETOB 110 JTA0OPATOPHBIM 4 4
pabotam
[IpopaboTka TeKIMOHHOTO MaTepHralia 5
[ToaroroBka K NpakTUYECKUM 3aHATHUSAM, 18 4 14
ceMHUHapam
Bcero (0e3 ax3amena) 180 108 72
IToaroroBka u caya PK3amMeHa 36 36
OO61mas Tpy10eMKOCTh 4 216 144 72
3auetHbie EquHutb 6.0 4.0 2.0

5. Coneprxanue TMCUMILTHHBI

5.1. Pazaessl IMCHUIIIMHLI M BUABI 3AHATHI
Paznenbl IUCHUTUIMHBI ¥ BUIBI 3aHATHI IPUBEACHBI B Ta0mue 5.1.
Tabmuna 5.1 — Pasgensl AUCUUIUIMHBL U BUIbI 3aHATUI
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7 cemecTp
1 BBenenue 2 2 0 1 0 5 T1K-6
2 Metonb! TG pOBOM MOAYIISIINH B 6 8 0 16 30 |IIK-6, IIK-7
MHOTOKaHaJbHBIX IU(PPOBBIX CUCTE-
MaX CBSI3U
3 Metonbl OpraHu3aluy KaHaJloB 6 4 4 6 0 20 |IIK-6, I1K-7
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MHOKECTBEHHOT'O IOCTYTIa
4 TlceBnocity4aitHble MOCIEA0BATEb- 2 4 0 5 0 11 |TIK-6, I[TK-7
HOCTH B MHOTOKaHAJIbHBIX CUCTEMax
CBSI3U
5 IIpuHIHUI TOBTOPHOTO UCIIOJIB30BA- 2 2 0 0 0 4 |IIK-6
HUS 4acTOT B COTOBBIX CHCTEMAXx CBsI-
31
6 CucteMbl MOOUITLHOM CBSI3M BTOPO- 6 2 0 0 0 8 |IIK-6
IO IIOKOJIEHUS
7 CuctemMbl MOOMIIBHOM CBSIDU TPEThE- 4 2 0 0 0 6 |IIK-6
IO TIOKOJICHUS
8 CuctemMbl MOOMIIBHOM CBSI3U YETBEP- 4 8 12 0 0 24 |IIK-6, TIK-7
TOT'O MOKOJIEHUS
Hroro 3a cemectp 32 32 16 28 0 108
8 cemecTp
9 Cucrema cotoBoii cBsa3u GSM 0 0 0 10 IIK-6, IIK-7
10 Cucrema tpankoBoii cBsa3u TETRA 0 0 0 [1K-6, TTIK-7
11 Cuctema coroBoii cBsizu UMTS 0 0 0 IIK-6, ITK-7
12 Papuopeneiinble TMHUN IPSIMON 0 14 0 28 42 | IIK-6, IIK-7
BUUMOCTH
Hroro 3a cemectp 0 14 0 48 10 72
HUroro 32 46 16 76 10 180
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHIAM)
CopeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 - ConeprkaHue pa3ieoB AUCIUILUIMH (TI0 JICKITUSIM)
3 z £
: i3
~
Hasparis pasienos ConeprkaHue pa3ienoB JUCIUILTUHEI [0 = g %
JIEKIHSIM L g 2
2 52
=) g =
7 cemecTp
1 BBenenue OCHOBHBIE TOHSTHS U ONPEACIICHHUS. 2 TIK-6
Knaccudukanus mndpoBeIx cuctem
nepenaun. opmupoBanue HUPpPOBOro
curnana. Mepapxus uppoBbIX TEIEKOM-
MYHHKAIIMOHHBIX cucTeM. O000mEHHAs
CTPYKTypa mu¢poBOro KaHaa.
Hroro 2
2 MeTtozp! UG POBOI MOAYISAIIUU B KBagparypHoe npencraBieHue y3Komno- 6 [IK-6

MHOTOKaHaJIbHBIX IIU(PPOBBIX
CUCTEMAax CBS3HU

JIOCHOTO CHTHaJIa, KBaIpaTyPHBIA MOMY-
nsaTop. MHOTONO3MIIMOHHAs KBaApaTyp-
Has aMIuIUTyaHas Moy st QAM-M.
YacToTHass MaHUITYJIALMS C MUHUMAJb-
HbIM caBuroM MSK. Monymsiiust
n/4ADQPSK. OpToronanbHass MOIYSIIHS.
OpToroHaabHOE YaCTOTHOE MYJIbTUILIEK-
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cupoBanue naHHbIXx OFDM.

HUroro

3 MeTtoanl OpraHu3aliv KaHaJIOB
MHOXCCTBCHHOI'O 10CTYyIIa

Knaccugukarust MeTos10B YIUIOTHEHUS
KaHaJoB. YacTOTHOE HE OPTOrOHAIbHOE
YIJIOTHEHHUE KaHAJIOB, 3allIUTHBIA UHTEP-
BaJl. BpeMeHHOE CHHXPOHHOE U aCUH-
XPOHHOE YIJIOTHEHHE KaHAJIOB, 3aIUT-
HBII UHTEpBaJI. YaCTOTHOE OPTOrOHAJb-
Hoe ymnoTHeHue kananoB OFDMA. Ko-
JIOBOE€ YIIJIOTHEHHE KaHAJIOB, 0000IICH-
Hasi CTPYKTYpa, OPTOrOHAJIbHBIE U KBa-
3MOPTOTOHAJIbHBIE aHCAMOJI CUTHAJIOB.
CuHXpOHHOE KOJI0BOE YIJIOTHEHHUE KaHa-
JI0B. ACHHXPOHHOE KOJIOBOE YIUIOTHEHHE
KaHaJIOB, cucTeMHas nomexa. [llupokono-
JocHbIe KaHaub! cBs3u. [lupokorio-
JIOCHBIE CUTHAJIBI, Oa3a curHaia, kodppu-
IIMEHT pacimmpenus criekrpa [Ipeodpaso-
BaHHUE (DOPMBI U CIIEKTpa CUTHANA B IIU-
POKOMOJIOCHOM KaHaJle C MPSMbIM pacIiu-
PEHHEM CIIEKTpa.

HUroro

[1IK-6

4 TlceBnociyvaitHbie
TIOCJIEIOBATEILHOCTH B
MHOTOKAHAJILHBIX CHCTEMaX CBSI3U

Anroput™m GOpMHUPOBAHUS TUHEHHBIX
IICII, ctpykTypHas cxema reHepartopa
mmaerHou I1CII. Hemunetinsie T1CII,
CTPYKTYpHasi cCXxeMa IreHepaTopa HeJINHEeH-
Hoii IICII ¢ BHewIHel 1 BHYTpEHHEN J10-
rudeckoit pynkmueit. Jluneiinsie [1CIT
MaKCUMaJIbHOM JJIMHBI, CTPYKTYpHasl cXe-
Ma reHeparopa M-nocie1oBaTeIbHOCTH.

HUroro

[1IK-6

5 IIpuHIHUI IOBTOPHOTO
HCIIOJIB30BaHUS YaCTOT B COTOBBIX
CUCTEMAX CBSI3H

JIyTuieKCHBIN peXuM paboThl KaHAIOB
cBsA3U. [[pyHIMI MOBTOPHOIO UCITOJIB30-
BaHMs 4acTOT.IIoHATHE O MHOTO3JIEMEHT-
HOM KJIacTepe

Hroro

[1IK-6

6 CucreMbl MOOWIILHOMN CBSI3U
BTOPOTO MOKOJICHUS

Cucrema tpankoBoii cBsizu TETRA. Bpe-
MEHHAas CTPYKTypa rPyMHIIOBOTO MOTOKA.
O06o0meHHas CTpyKTypa KaHaia. Kanais-
HBIN YpOBEHb. JIornuecKue nakersl,
CTPYKTYpa MMaKeToB, Ha3HAYCHHE TOJIEH.
Moysiusi. CucteMa MOOMIIBHOM CBSI3U C
KOJIOBBIM pazjiesieHreM kananoB. CTaH-
napt [S-95 O6mias xapakTepucTUKa Ch-
CTeMBbl, TeXHIUUeckHe nmapameTpsl. Co-
CTaB, HA3HAUCHHE U OpraHU3aIus KOJo-
BBIX KaHaJIoB 0a30Boii ctaniuu. Opranu-
3anus kaHana tpaduka BC, cTpykTypa Ka-
Hajia MoOwiipHasg cTaHiusa. AHcaMOIn
komupytomux I1CII n ux naznagenue Co-
CTaB, HaA3HAUCHHE U OpTaHHU3aIlHs KO/I0-

I1IK-6
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BBIX KaHAJIOB MOOMJILHOM CTaHIINH.

HUroro

7 CucteMbl MOOUIBHOU CBSIDU
TPETHETO MTOKOJICHHUS

CrpykTypa pU3HIECKOro KaHaaa MOOHIIb-
Hol ctaniuu UMTS, MHOrOCKOpOCTHAs
cucTeMa KOIMpOoBaHMs JaHHbIX. OpraHu-
3aIis KOOOBBIX KaHAJI0B MOOUILHOM
craniun UMTS.

[1IK-6

HUroro

& CucreMbl MOOWIILHOM CBSI3U
YETBEPTOrO TOKOJICHUS

Cuctems! pagunogoctyna WiMax u LTE.
Pacnipenenenne 4acTOTHO-BPEMEHHOTO
pecypca. Opranusanusi MHOXXECTBEHHOTO
JOCTYIIa B JIOKAJIBbHBIE CETH B CUCTEME
LTE.

[1IK-6

Hroro 4
Hroro 3a cemectp 32
Hroro 32

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (TPeAblyIIUMHU)

U oOecneynBaeMbIMU (MOCJAEAYIONIUMH) JUCHTUTIIMHAMU

Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABICHBI B TabmuIe 5.3.

Tabmuna 5.3 - Paznenpl AMCIUIUIMHBI 1 MEXIUCITUIUTMHAPHBIC CBS3H

Ne paznienoB qaHHON AMCHUTUIMHBL, 711 KOTOPBIX HEOOXOAUMO H3ydeHHE
Hanmenopanue 00€eCIIeuNBAIONINX U 00ECTICYNBAEMBIX AUCIHTUIAH
TUCIIATLTAH
1 2 3 4 5 6 7 8 9 10 11 12
[IpenmecTByroUe AUCHUTUTHHBI

1 Pagnorexuuueckue n
CUCTEMBbI
2 YcrpoiicTBa reHepH-
poBanus u HOpMUPOBA- + +
HUS CUTHAJIOB
3 YerpoiicTBa npuema u N N
00pabOTKM CUTHAJIOB

5.4. CooTBeTcTBHE KOMIIETEHIMH, (POPMHUPYEMBbIX IPH U3YYeHHUH JMCIUIIIMHDbI, H BU10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX NpPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

NpeCTaBICHO B Tabmuie 5.4

Tabmuna 5.4 — CooTBeTCTBHE KOMIIETCHIIMI U BUJIOB 3aHATUH, (POPMHUPYEMBIX TPU U3YYEHUH TUCLMUILIM -

HBI

Bunnl zagsatuii

@DOpMBI KOHTPOJIA
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[1K-6 + + + + + Jlomamnee 3aganue, OT-
9eT [0 WHIUBUYaTbHO-
My 3a1anuto, KoHcmekt
caMonoaroroBku, OTyer
o naboparopHoii pabo-
te, Onpoc Ha 3aHATHUSX,
3ammuTa KypCcoBBIX
POEKTOB (padoT), BoI-
CTyIUIeHHE (JIOKIaMd) Ha
3aHgTUH, OTYET IO
MPAKTHUECKOMY 3aHs-
THIO
[TK-7 + + + + Jomarmuee 3aganue, OT-
YeT MO UHIUBHUIYAIbHO-
My 3a1aHut0, KoHciekT
caMomnoroToBku, OT4yeT
o nmaboparopHoii pabo-
te, Onpoc Ha 3aHATHUSAX,
3amuTa KypcoBBIX
poekToB (pador), BeI-
CTyIJieHue (A0KJIaa) Ha
3aHATUU

6. UaTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUeHHS

He npenycmorpeno PYII

7. JIaGopaTtopHbie padoThI
HaumenoBanue nabopaTopHbix padboT npuBeaeHo B Tabauue 7.1.
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Tabmuua 7. 1 — HanmeHoBaHue 1a0OpaTOpHBIX padoT

3 z§
Q = =
Qo O T
= >~ O
HasBanus pasnenos HaunmeHnoBaHue 1a00paTopHBIX padoT zF &5
o) S B
= o, =
a o 2
~ S}
7 cemecTp
3 MeTo/ibl OpraHu3aluyi KaHaJlOB HccnenoBanue kanana cBA3M IS iepeaa- 4 TIK-6, IIK-
MHO>XECTBEHHOI'O JOCTYyIIa g UKM-curnana 7
Hroro
8 CucrtemMbl MOOMIIBHOM CBS3U Hucxopsmmii kanan LTE IIK-6, IIK-
HETBCPTOTO HOKOICHHA CHUHXpOHM3aLIKs B B HUCXOAIIEM KaHAJIe 7
LTE
Bocxomsmmit kanan LTE 4
Hroro 12
Hroro 3a cemectp 16
Hroro 16
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanMeHoBaH#e MPakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8.1.
Tabmuna 8. 1 — HauMeHoBaHME MPaKTUUECKUX 3aHATUH (CEMHUHAPOB)
3 z £
i3
HanmeHnoBaHMe NpaKTUUECKUX 3aHATUN =] > O
Hassanus paznenon 5 = &5
(cemuHapoB) 8 g 2
S 8 =
> &3
— =
~ S
7 cemecTp
1 Beenenue Knaccudukanus muppoBeIX CUCTEM 2 [1K-6
nepeaaun. O600mEHHas CTPYKTypa mud-
POBOTro KaHaia. JHEpPreTUKa KaHaia CBsi-
3H.
Hroro 2
2 Metozbl UG POBON MOAYISALMH B MHoOrono3unroHHas KBaJparypHas aM- [1IK-6
MHOTOKAaHAJIBHBIX IIU(POBBIX IUTYAHASE MOyt .OpTOroHaIbHOE
CUCTEMax CBSI3U YaCTOTHOE MYJbTUILIEKCUPOBAHUE JaH-
veIXx OFDM
Hroro
3 MeTo/ibl OpraHu3alui KaHaJloB [[InpokoronocHble KaHaAIbI CBsI3H. Ya- 4 T1IK-6, IIK-
MHOKECTBEHHOTO J1I0CTyNa CTOTHOE OPTOTOHAJIBHOE YIUIOTHEHHUE Ka- 7
HasioB OFDMA.
Hroro
4 IlceBnociy4aiiHbIe Anroput™Msl HOpMUPOBaHUS M-TIOCIIEN0- [1IK-6
MOCJIEIOBATEIbHOCTH B BaTeJIbHOCTEN 1 KoAoB [ onma
MHOT'OKAHAJIBHBIX CHCTEMaX CBSI3U Hroro 4
5 IlpuH1UIT TOBTOPHOTO 30Ha MOKPBITUSA, MHOTO 3JIEMEHTHBIC KJla- [1K-6
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HCITIOJIb30BaHUS 4aCTOT B COTOBBIX CTEPBI.
CUCTEMAX CBSI3U Vroro 5
6 CucremMbl MOOMIILHOM CBSI3U Cucrema c KOOBBIM pa3ieJIeHUEM KaHa- [1IK-6
BTOPOT'O MOKOJICHUSI J0B ctanaapra [S-95.

Hroro 2
7 CucreMsl MOOWIIBHOI CBSIDU CucreMa ¢ KOJIOBBIM pa3/ielIeHUEM KaHa- 2 T1K-6
TPETHETO MOKOIECHUS 1o UMTS.

Hroro 2
8 CucreMbl MOOMITEHOM CBSI3U Cucremsl paauonoctyna WiMax, cucre- 8 [IK-6, IIK-
YETBEPTOrO ITOKOJIEHUS ™Mbl LTE. 7

Hroro 8
Hroro 3a cemectp 32

8 cemectp

12 PapnoperneiiHble TMHUN TPSIMOU OHnepretnueckuii pacuet PPJI 7 [IK-6, IIK-
BUIUMOCTH Pacuer tpaccel PPJI u BbIcOTHI OZ1BECA 7 7

aHTEHH

Hroro 14
Hroro 3a cemectp 14
Hroro 46

9. CamocrosiTesqibHasi pabora
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMIIETEHITMH TPEICTaBIECHbI B

Tabmme 9.1.
Tabmuma 9.1 - Buasl caMoCTOSTENHHOM Pad0ThI, TPYIOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH
3 =
3 > 5
o O =
Bunel camocTosTeIbHON & )
HasBanus paznenos 2 = DopMbI KOHTPOJIS
paboThI 2 g 2
X S
Y <
~ S/
7 cemecTp
1 Beenenue IIpopaboTka JIEKIIUOHHOTO 1 I1IK-6 KoHcnekt camonoaroros-
Marepuaa KA
Hroro
2 Metonb! ¢ poBoi [ToaroroBka k mpakTuue- 4 T1IK-6, JloMamHee 3aganue,
MOIYJIALIMA B CKHUM 3aHSTHUSIM, CCMHHa- TIK-7 KoHcnexT camonoaroros-
MHOTOKaHAJILHBIX pam ku, OTueT no JabopaTop-
it BBIX CHCTEMAaX HOH T TYET I
m(po cactemMa [TpopaboTka JIEKITMOHHOTO 2 ofi pabore, Or4er 110
CBSI3H MaTepuana MPAKTUYECKOMY 3aHSITHIO
BrimmostHEeHME TOMAIITHAX 10
3aJaHuN
Htoro 16
3 Meronb! opranuzanuu | [IpopaboTka JIEKIIMOHHOTO 2 |IIK-6 Koncnekr camonoaroros-
KaHAJIOB MHOKECTBEHHOTO | MaTepHaia ku, OTueT no Jadboparop-
T HOU T
floctyna OdopmiieHre 0TIETOB TIO 4 ofi pabote
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JabopaTOpHBIM paboTam

Uroro 6
4 IlceBnociyyvaitHbie Brinonnenune goMamHux 5 TIK-6, KoHcmiexT caMoImoaroros-
IIOCJIEAOBAaTEIbHOCTH B 3aJaHuN TIK-7 kH, OnpocC Ha 3aHATUSIX
MHOTOKaHaIbHBIX Vroro 5
CHCTEMAaX CBSI3H
Hroro 3a cemectp 28

TloaroroBka u caada dK3a- 36 DK3aMeH

MeHa

8 cemectp

9 Cucrema coToBOM CBSA3M | BhinonHeHne HHANBUY- 8 |IIK-6, BricTynienue (1oknan) Ha
GSM aJbHBIX 3aJaHui TIK-7 3aHIATHHA

Htoro
10 Cucrema TpaHKOBOM Brinosnnenne nHAMBUIY- 6 11K-6, OT4eT 1Mo UHANBUYAITb-
ces3u TETRA aJbHBIX 3adaHui TIK-7 HOMY 33JIaHUIO

Hroro
11 Cuctema coroBoii Brinonuenue noManiHux 6 |IIK-6, Omnpoc Ha 3aHATHAX
ces3u UMTS 3aJaHuH TIK-7

Uroro 6
12 Pagnopeneiinbie tuanu | [loaroroBka K npakTuye- 14 |IIK-6, JloMamHee 3aganue,
IPSIMOM BUIUMOCTH CKHUM 3aHATUSAM, CEMHUHA- IIK-7 Omnpoc Ha 3aHATUAX

pam

Brinosnnenne nHaUMBHUIY- 14

ATLHBIX 3aJaHUH

Htoro 28
Hroro 3a cemectp 48
Htoro 112

9.1. TeMbI TOMALIHUX 3aAAHUI

1. Metoap! nudpoBoit MOTYIAIIMH B MHOTOKAaHAJIBHBIX IIU(PPOBBIX CHCTEMaX CBS3U

10. KypcoBasi padota (mpoekT)

TpyaoeMKOCTb ayTUTOPHBIX 3aHATUN U (HOpMUpPYEMble KOMIIETEHIIMH B paMKaX BBIMIOJIHEHUS Kyp-

COBOI1 paboTHI (IpoekTa) npeacTanieHs! Tadmuie 10.1.

Tabmuma 10. 1 — TpynoeMKoCTh ayIUuTOPHBIX 3aHATUNA U (POPMHUPYEMBbIE KOMIIETEHITUN B paMKax BBITIOJHE -

HUSI KypcOBOH paboTHI (IPOeKTa)

HanmenoBanve ayqMTOPHBIX 3aHIATHI

TpynoeMKocCTb,

q
dopmupyembie
KOMIIETEHIIUU

8 cemecTp

[IpumepHas TeMaTHKa KypCOBBIX pabOT (MMPOEKTOR):IIPOJIET paIno-
pENEUHON JIMHUU TPSIMOM BUAUMOCTH

10 I1K-6, IIK-7

Hroro 3a CEMCECTP

10
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10.1 TembI KypcoBBIX padoT
[TpumepHas TemaTHKa KypCOBBIX paboT (ITPOEKTOB):

— IlpumepHas TeMaTuKa KypcOBbIX pabOT (IIPOEKTOB):

— Ilponer paguopeneiiHoN JIMHUN NPAMON BUIUMOCTH

— Cucrema MOOUIIBHOM CBSI3M C KOZOBBIM Pa3/IClIEHUEM KaHAJIOB.
—  Hucxomsmuit kanan (Downlink) LTE — PDSCH
—  Hucxomsmuit kanan (Uplink) LTE — PUSCH

11. PeliTuHrOoBasi cucremMa AJISl OHEHKH yCIIEBA€CMOCTHU CTYACHTOB

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

N . MaxkcuManbHbIN
N MaxkcuManbHBII MaxkcuManbHBII
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay KT u 2KT
KOHEI] ceMecTpa
7 cemecTp
JoMarraee 3aganue 8 8 4 20
Koncnekt camonoaroron- 5 5 15
KH
Ormpoc Ha 3aHATHAX 4 4 2 10
Ot4er o naboparopHoii 10 10 25
pabote
Hroro makcumyM 3a nepu- 27 27 16 70
on
DK3aMeH 30
Hapacratomum urorom 27 54 70 100
8 cemectp
Brictynenne (noknan) Ha 5 5 5 15
3aHATUU
Homaninee 3aganue 5 10 15 30
3amuTa KypcoBbIX ITPOEK- 5 10 15 30
TOB (pabor)
Ormpoc Ha 3aHATHUAX 5 15
OTyer no MHIUBUAYATb- 2 4 4 10
HOMY 3aIaHUIO0
Hroro makcumym 3a nepu- 22 34 44 100
on
Hapacratomum urorom 22 56 100 100
11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a/IOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11. 2 — [TepecueT 6AJIJIOB B OIICHKH 32 KOHTPOJIbHBIE TOUKH
bannel Ha 1aTy KOHTPOIBHOM TOUKHU Ouenka
> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
13
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< 60% oT MakcuMaIbHOU cCyMMBbI OaioB Ha naty KT 2

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

[TepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaOiuIe
11.3.

Tabmuma 11. 3 — [lepecueT cyMMbl 0JIJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUMTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

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

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeanHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YyeOHO-MeTOAMYeCKOEe M HH(OPMALIMOHHOE 0OOecnedeHne TUCHMIIMHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Iudposas mobmibHas pagnocss3s [Tekcr] : yaeOHoe mocobue st By30B / B. A. [NankuH. - 2-
e u3M., nepepad. u gom. - M. : ['opsiuas nunus - Tenekom, 2012. - 592 c. (Hanuuue B 6ubnuoreke TYCYP
- 40 5K3.)
2. Hudposas o6paboTka curHaios : YueOHoe mocodbue ais By30B / A. b. Cepruenko. - 2-e u3. -
CIIb. : ITurep, 2007. - 750[2] c. (namuune B Oubnaroreke TYCVYP - 70 5k3.)

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

12.3 YueOHO-MeTOAHIECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOO U

1. MHorokaHajgpHble CUCTEMbI LU(GPOBON paarocBsa3u: MeToaudyeckoe rmocodbue K jraboparop-
HbeIM pabotam / J[emmmoB A. . - 2012. 24 c. [DOnektpoHHbI pecypc] - Pexum npocryma:
http://edu.tusur.ru/publications/1609, nata obpamenus: 14.03.2017.

2. MHuorokaHaipHbIEe ITU(PPOBBIE CUCTEMBI Mepenaun: MeTomuaeckoe mocoone K MpakTHIEeCKUM
3aHATHAM 10 CHELUATBHOCTIM JUISl BCEX TEXHMUYECKUX HANpPABICHUH PaJUOTEXHUUYECKOro (axynpTera /
HemumoB A. . - 2014, 25 c¢. [DnextponHsld  pecypc] - Pexum  pmocrtyna:
http://edu.tusur.ru/publications/4185, nata oopamenus: 14.03.2017.

3. MHorokaHajibHble cucTeMbl LU(POBONH paguOCBsA3U: YUeOHO-METOIMYECKOe MOocoOHue Mo
camocrosTensHol padote / Jlemunos A. 5. - 2012. 45 c. [DnexktpoHHbIN pecypc] - Pexxum nocryma:
http://edu.tusur.ru/publications/1598, nara obpamenus: 14.03.2017.

4. Kocmuueckue ¥ Ha3eMHbIE CUCTEMBI PaJIMOCBS3U M TeleBellaHus: MeTonuueckue yKa3aHus
0 BBIMOJIHEHUIO KypcoBoil pabotel / Bepuunun A. C., DOpasinees XK. T. - 2012. 62 c. [OneKTpoHHBIH pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1694, nara obpamenus: 14.03.2017.

12.3.2 YuyeOHO-MeTOIMYecKHe TOCOOMS JIs1 JIML ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
YueOHO-MEeTOANYEeCKHE MaTepHaiIbl JUI CAMOCTOSTENBHON M ayTUTOPHOI paboThl 00YyJaroIUXCs
U3 YMCJIa MHBAIMJOB MPEAOCTABIAIOTCS B (hopMax, adanTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(OpMALIUHL.
JL1s1 JIMI ¢ HApYIIEHUSIMM 3PeHust:
- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;
— B TIEYaTHOH (hopMe YBEIIMYEHHBIM MIPH(TOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. Pecypcnl cetu UHTEpHET

12.4. ba3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI U TpedyeMoe
NporpamMMHoe odecreyeHne

1. O6pazoBarenbublii nopran TYCVYP,(http://edu.tusur/ru, http://lib.tusur/ru),

2. Google, SAunex

13. MarepuajibHO-TEXHMYECKOE O0ecniedeHue TUCIHIINHBI
13.1. O0mue TpedGoBaHNsA K MATEPHAJBHO-TEXHHYECKOMY 00eCIe4eHUI0 THCIUTINHBI

13.1.1. MarepuajibHO-TeXHUYECKOE o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIWBUYaJIbHBIX KOHCYIbTALIUH, TE-
KYILEro KOHTPOJIS M MPOMEXYTOUYHOM aTTecTallui UCIIOIb3yeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opy0oBaHHAs JOCKOM M CTaHJAApTHOH yueOHo#l meOenbto. MMeroTes
HaIJIAHbIE TOCOOMS B BUJIE MTPE3CHTALIMI 110 JIEKIIMOHHBIM pa3/iesiaM JTUCIUITIIHHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOe o0ecnedyeHne I NPAKTHYEeCKUX 3aHATHI

st mpoBeieHHs TPaKTUYECKUX (CEMUHAPCKUX) 3aHATHIN UCIIONIb3YeTCs ydeOHast ayuTOpHs, pac-
noyioxkeHHast 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 cucrema: Microsoft
Windows 7. Ilporpammuoe obGecneuenue: 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). meeTcst moMenieHus 171st XpaHEHUsT ¥ TPODUITIAKTHUECKOTO 00CITY)KUBaHUS y4ueO -
HOTO 000pY/IOBaHUS.

13.1.3. MaTepuaJibHO-TeXHHYECKOe o0ecnedeHue s 1a00paTopHbIX padoT

JIist ipoBeICHHST IPAKTHYECKUX JTAaOOPATOPHBIX PabOT UCIIONB3YeTCs yueOHasl ayTUTOPHsI, PACIIO-
noxeHHas 1o anapecy 634034, Tomckas obnacte, T. Tomck, Bepmmnuna ynmuna, a. 47, 3 stax, aya. 309.
CocraB obopymoBanus: 10 pabounx cranmii Ha 6a3e mporeccopoB Intel Core 15; TuaroHansh MOHUTOPOB
23"-24". OmnepanuonHas cuctema: Microsoft Windows 7. Ilporpammuoe oOecneuenue: 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. MaTrepuaJibHO-TeXHUYECKOe o0ecrnevyeHne 1JIsl CAMOCTOSITeJIbHOH PadoThI
Jlist mpoBeieHNS IPAKTUYECKUX TaOOPATOPHBIX PaObOT UCIIONB3YeTCs yueOHasi ayTUTOPHs, PACIo-
noxxkeHHas 1o aapecy 634034, Tomckas o6macte, T. Tomck, Bepmmnauna ynuna, a. 47, 3 stax, ayn. 313.
CoctaB obopynoBanusi: 5 pabounx ctanuuii Ha 6ase mporeccopoB Core 2 Duo; nuaroHanb MOHHTOPOB
19" Omnepammonnas cucrema: Microsoft Windows XP IlporpammHoe oGecrieuenue: Microsoft Office;
Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab; Mathcad
13; Mathworks Matlab 7.3

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSA
OcBoenue nucuuruivHbl guramMu ¢ OB3 ocymecTBIseTcst ¢ UCMOJIb30BAaHUEM CPEACTB 00ydeHHUS
00IIIEro U CIIEIUAIbHOIO Ha3HAYCHUS.
[Ipu 00y4eHUH CTYICHTOB ¢ HAPYLWIEHUAMH CJIyXa MMPEAYCMOTPEHO UCIOJIb30BAaHUE 3BYKOYCHIIU-
BaIOIICH anmapaTypbl, MYIbTUMEAUUHBIX CPEIACTB M JIPYrUX TEXHHUYECKUX CPEACTB IpUeMa/Tiepenayun
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yueOHOI HHpOpPMAaIUK B JOCTYMHBIX (hopMax JUIsl CTYJEHTOB C HAPYIICHUSMH CIIyXa, MOOMIIBHOW CHUCTE-
MBI 00y4YEHMs ISl CTYJEHTOB C MHBAJIMIHOCTBIO, IOPTATUBHON MHAYKIIMOHHONW CUCTEMBI. YueOHas ayJiu-
TOpHsI, B KOTOPOH OOY4YalOTCsl CTYJCHTHI C HApYIICHUEM Cllyxa, 000py/lI0BaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOW, FJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 00y4yeHnH CTYJCHTOB ¢ HAPYWIEHUSIMH 3PeHUsIMHM TIPEAYCMOTPEHO UCIIOIb30BAHUE B JICKIIU-
OHHBIX U Yy4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpPA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIYU Cllaiifia Ha SKpaHe) IIPU TOMOLIY BUIECOYBEINMUUTENEH 1)1 yAAJIEHHOTO IPOCMOTpA.

ITpn oOy4eHHHU CTYIEHTOB ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTEeJBLHOIO ANNAPATA HCIOJIb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHHUUYECKUE CPEACTBA MpUeMa/Tiepenayunt
yueOHOIl MH(pOopMaLUu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLIECHUSIMH ONOPHO-ABUIaTEIbHOIO
anmapara, MOOMJIBHOM 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 3aAaHWA, UCIIOJIB3YCMbBIC JIs1 OLICHKU C(l)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKpPEIUICHHBIX 32 TUCIHUIUIMHON KOMIIETEHIIMI NMpU MPOBENCHUU TEKYIIEH,
MIPOMEKYTOYHOM aTTeCTaIlMU IO JUCIHUILINHE MPUBEACH B MPUIOKEHUH K paboyeil mporpamme.

14.2 Tpe6oBanusi K GOHIY OIEHOUYHBIX CPEIACTB IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBSA
I[J'ISI CTy,Z[eHTOB C UHBAJIMJIHOCTBIO HpeIIYCMOTpeHI)I JOITOJIHUTCIIBbHBIC 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

C napymeHusMu
ciyxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C HapylieHUs MU
3peHHS

CobecenoBanue 1o BOIPOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napyueHusMu
OIOPHO-
JBUTATEILHOTO
anmapara

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

[IpenmMyIIeCTBEHHO AUCTAHITMOHHBIMH
MeTOoIaMu

C orpaHMyYeHUSIMH TIO
o0IIeMeTUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSATEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE Pa0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH, UCXO/S U3 COCTOSHUS
o0yyJaromierocst Ha MOMEHT ITPOBEPKU

14.3 MeTroauveckne peKOMeHIAMHU 10 OLEHOYHBIM CPeICTBaM JJisl JIMI C OTPAHMYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHas Gopma IpeoCcTaBIeHUs 3aIaHui OI[CHOY -
HBIX CPEJICTB, @ UMEHHO:

- B Ie4aTHOU (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTE€HHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- IIPEI0OCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpJIOTIEPEBOIA.

CrygeHTaM C MHBATUAHOCTHIO YBEIMYMBAETCS BpEMsl Ha MOATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHIL. J[JIs1 TaKUX CTYIACHTOB MPEIyCMaTPUBACTCS JOCTYITHAS hopMa MPEIOCTABICHUS OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;
- HabOp OTBETOB Ha KOMIIBIOTEPE;
- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;
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— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa OneHMBAaHUS PE3yJAbTATOB OOYUEHHS] MHBAIHJIOB IO JUCIHUILIMHE MPEIyCMaTpHBaeT
npepocTaBieHne nHpopManuu B popMax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM UX 37I0POBbS U BOCIIPUSTHS
UH(pOPMALIUH:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpu HeoOxoauMOCTH 17151 00YHAIOIIUXCS ¢ MHBAIUIHOCTBIO MPOLEIypa OLICHUBAHUS PE3yIbTaTOB
00y4eHHUsT MOXKET MIPOBOIUTHCS B HECKOIBKO ITAIOB.
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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)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
MHorokaHajabHble HU(POBBIE CHCTEMBI Nepeayu

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

Hampanenue noaroroBku (cnernuanbHocTh): 11.03.01 Paguorexnnka

Hanpasnennocts (nmpoduins): PaguorexHmyeckue cpeacTBa mnepegadd, NpueMa Hu o0padoTKH
CHUTHAJIOB

®opma 00yueHUs: OUHASA

®akynbreT: PT®, Pannorexuuveckuii paxkyabrer

Kadenpa: TOP, Kadgenpa TeiekoOMMYHHKAIUI U OCHOB PAaTHOTEXHUKH

Kypc: 4

Cemectp: 7, 8

YueOHs1ii man #Habopa 2016 rona
Pa3zpaborunku:
— nomneHT kad. TOP A. 5. lemunoB
— nouenT kad.TOP K. 1O. I[Tonosa
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KypcoBas pabota (mpoekr): 8 cemectp

Tomck 2017
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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

TEXHUYECKYIO JOKYMEHTALNI0, 0pOPMIISITH 3a-
KOHUEHHBIC MTPOEKTHO-KOHCTPYKTOPCKUE pado-
THI

Kon DopMyaHpOBKa KOMIIETEHLIUU Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

[1K-6 TOTOBHOCTBIO BBIIOJHATH PACUET U MPOEKTHPO- | J{OJDKeH 3HATh MPUHIUIIBI TOCTPOCHUS
BaHUE JICTAJICH, y3JI0B U YCTPONCTB PaiuOTeX- | COBPEMEHHBIX CUCTEM IM(PPOBOIL CBA3H; -
HUYECKUX CHCTEM B COOTBETCTBHHU C TEXHHYE- | METO/BI PACUETA THIIOBBIX aHAJIOTOBBIX
CKHUM 3aJIaHUeM C HCIIOJIb30BAaHUEM CPE/ICTB aB- | IU(PPOBBIX YCTPONCTB MHOTOKAHABHBIX
TOMAaTH3aLUH ITPOSKTUPOBAHUS 1 pOBBIX cuCTEM nepeaadn nHpopma-

W1, COBPEMEHHBIC U MEPCICKTUBHBI
IK-7 CIOCOBHOCTBIO Pa3paGaThIBaTh IPOEKTHYIO 1 | 11> COBPCMCHHBIC 1 TICpCIIC N

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

CornacoeaHa Ha noptane Ne 17048

19



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

* [lpaktuueckue 3aHs-
THS;

» JlabGopaTtopHsie pabo-
THI;

e Jlexnum;

* CamocrosTenbHas pa-
ooTa;

* KonTpoas camocTos-
TeTbHOU pabOTHI (Kypco-
BOM MIPOEKT / KypcoBas
paboTa);

* IlpakTHueckue 3aHs-
THS;

» JlabGopaTtopHbie pabo-
TBI;

o Jlexnnu;

» CamocrosiTenpHas pa-
oora;

* KonTpoas camocTos-
TeNbHON paboTHI (Kypco-
BOM MPOEKT / KypcoBast
paboTa);

» JlaGopaTtopHsbie pabo-
TBI;

* CamocrosTenbHas pa-
6oTa;

* Kontpoas camocTos-
TEILHOU paboTHI (Kypco-
BOI MIPOEKT / KypcoBast
pabora);

Hcnonb3yembie
CpeICTBa OllEHUBA-
HUS

* Oruer 1o 1aboparop-
HOM paborTe;

* JlomaliHee 3aJjaHueE;
* OTuer o UHIAUBUIY-
aTbHOMY 3a/1aHUIO;

* Omnpoc Ha 3aHATHSIX;
* Brictynuienue
(oxman) Ha 3aHATHH;

* KOHCHEKT caMOnoAro-
TOBKH;

* OT4er o mpakTude-
CKOMY 3aHSTHIO;

e DK3aMeEH;

e 3auer;

* Kypcosas pabora
(mpoexkT);

* Ortuert no nabopatop-
HO¥ paboTe;

* JlomamHee 3a7aHue;
e OTueT o UHJIUBHUIY-
AIIbHOMY 33JIaHHMIO;

* Omnpoc Ha 3aHATHSIX;
* 3amuTa KypcoBBIX
MPOEKTOB (pabdoT);

* BeicTymuienue
(moksa) Ha 3aHATUM,

» Koncnekr camonofro-
TOBKU;

e Ot4er 1o MpaKTHye-
CKOMY 3aHSTHIO;

* DK3aMeEH;

* 3auer;

» Kypcosas pabora
(mpoexkT);

* Oruer no aboparop-
HOM pabore;

* JlomaliHee 3aaHue;
* OTuer no UHIUBHUIY-
aTbHOMY 3a/1aHUIO;

* 3ammuTa KypcoBBIX
pOoeKTOB (paboT);

* Brictymuienue
(mokiian) Ha 3aHATUM;

* Ort4er o mpakTuie-
CKOMY 3aHSTHIO;

e DK3aMeH;

* 3auer;

* Kypcosas pabora
(poexkr);

CDOpMy'J'II/IpOBKa nokazareyie u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETECHIIMU MpUBCJACHA B Ta-

ommre 4.
Tabmauua 4 — IToka3areau U KpUTEpUH OLCHUBAaHHS KOMIIETEHIIMY Ha JTanax

Coctasn 3HaTH YMmeTh Bnanets
OTtnuHO * OOnanaer (pakTuye- e OOnagaer nuanasonoM | ¢ Kontponupyer padory,

(BBICOKUI YPOBEHbD)

CKMMHU U TEOPETHUUYECKHU-
MU 3HAHUSMU B TIpefiesiax
u3y4yaeMoil 061acTu ¢ mo-
HUMaHUEM TPAHUI] IIPH-
MEHUMOCTH;

IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui pa3BUTHUS
TBOPYECKUX PEIICHUH. ;

IIPOBOJUT OLICHKY, COBEP-
LIEHCTBYET ACHCTBUSA pa-
OOTEHI;
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Xoporo (6a3oBeiii | * 3HaeT ¢akThl, npuHIK- | * OOnamaer quana3oHoM | * bepeT oTBeTCTBEH-
YPOBEHb) TIBI, TIPOIIECCHI, O0IITHE MPAKTHYECKUX YMEHUH, HOCTb 3a 3aBepIICHHE 3a-
MOHSTHS B Ipesienax u3y- | TpeOyeMbIX AJis pEeleHus | Jay B UCCIIEI0BaHUH,
yaeMoi 00sacTy OTpeeTICHHBIX MPOOIeM | MPHUCIIOCAOIUBAET CBOE
B O0JIACTH MCCIICIOBAHUS; | TOBEIEHUE K 00CTOATEIh-
CTBaM B pEIICHUU
npo0iem;
VYnosnerBoputenbH | * O6nagaet 6a30BBIMU * OOmagaer ocHOBHBIMH | * PaGoraer mpu npsMom
0 (OpPOroBbIi O0LIMMU 3HAHUSIMU; YMEHUSMH, TpeOyeMbIMH | HaOII0JICHNY;
YPOBEHD) JUTSI BBITIOJTHE-HUSA TIPO-
CTBIX 33/1a4;

Tabmuna 5 — Drarnsl

2.2 Komnerennus IK-7

I1IK-7: crmocoOHOCTBIO pa3pabaThiBaTh MPOCKTHYIO M TEXHUYECKYIO JOKYMEHTAIHI0, 0GOPMIISATH
3aKOHUYEHHBIE MPOEKTHO-KOHCTPYKTOPCKHUE PaOOTHI.

st hopMuUpOBaHUS KOMIIETECHIIMN HEOOXOAUMO OCYIIECTBUTH PsII ATAINOB. DTarbl (HOPMUPOBAHUS
KOMIIETCHIIUH, MPUMEHSEMbIE JJII 3TOTO BHUJbI 3aHATUNA W UCIOJB3YEMbI€ CPEACTBA OLIEHUBAHMS TPE-
CTaBJICHBI B TAOJIHUIIE 5.
OpPMUPOBAHUSI KOMIIETEHIIMH U UCIOJIb3YEMbI€ CPEACTBA OLICHUBAHUS

Cocras

3HaTh

YMeTs

Braanern

ConepxaHue 31a-
II0B

METO/Ibl pacyeTa THUIIOBBIX
U(PPOBBIX YCTPOMUCTB
MHOT'OKaHaJbHBIX LU PO-
BBIX CHCTEM Iepeaun WH-
(opmannu; COBpeMEHHbIE
¥ TIEPCTIEKTUBHBIC HAIIPaB-
JIEHUs Pa3BUTHUS TEIEKOM-
MYHUKAI[HOHHBIX CETEeH 1
CHCTEM; OCHOBHBIE IIPHYU-
HBl BOSHUKHOBEHHSI OIIIHU-
00K mpu nepeaaye udpo-
BOW MH(OPMAITUH T10 JTH-
HEeMHBIM TPaKTaM, COBpe-
MEHHOE COCTOSTHHE (-
POBBIX YCTPOMCTB 00pa-
OOTKM CUTHAJIOB U TIEp-
CIIEKTHBHBIE HalpaBJICHUS
e€ pa3BUTHs; TpeOOBaHUSA
CTaHJapTH3ALUH..

dbopMynrpoBaTh TEXHUYE-
ckue TpeOoBaHus K mud-
POBBIM CHUCTEMAaM; MPOBO-
IUTH MaTeMaTHYECKUUN
aHau3 PU3NIECKUX MPO-
I[ECCOB B AHAJIOTOBBIX U
1M pPOBBIX YCTPOIHCTBAX
¢dbopmupoBaHus, Mpeod-
pazoBaHUs U 00PaOOTKH
CUTHAJIOB, YMETh HUCIOJb-
30BaTh COBPEMEHHbIE MPO-
rpaMMHO-aIMapaTHbIe
w1atopMsl [Tl paspa-
OOTKH CHCTEM CBSI3H, OIlE-
HUBAaTh IOMEXOYCTONYH-
BOCTh TEJIEKOMMYHHUKAITH-
OHHBIX CUCTEM; OLIEHUBATh
OCHOBHBIE MPOOJIEMBI, CBSI-
3aHHBIE C IKCIUTyaTanuen
Y BHEAPEHUEM IH(PPOBBIX
CHCTEM Iepe/iaur B COBpe-
MEHHBIC TEJICKOMMYHHUKA-
[IMOHHBIE CETH; OOBICHUTH
HA3HAYCHUE U TIPUHITUTIBI
paboThl OCHOBHBIX Y3JI0B
U(PPOBBIX CUCTEM TIEpe-
Jaum.

HaBBIKAMU paOOTHI HA
COBPEMEHHBIX MPOrPaMM-
HO ammaparHbIX miarhop-
Max B o0nacTu pa3paboTok
CHCTEM CBSI3M, HAaBBIKAMHU
pa3paboTKu yCTPONUCTB
UQPPOBOH CBSI3U B paMKax
(U3HYECKOro U MaTeMaTH-
YECKOTO MOJICITUPOBAHHS; -
HaBBIKAMHU KOMITbIOTEPHO-
T'O MMPOSKTUPOBAHUS U Pac-
4eTa,(PPOBBIX U MUKPO-
MIPOIECCOPHBIX TEICKOM-
MYHUKAITHOHHBIX
YCTPOMCTB.

Bunnl 3agstuit

* [IpakTuueckue 3aHs-
THS;

» JlabopartopHbie pabo-
TBI;

e Jleknum;

* IlpakTruueckue 3aHs-
THUS;

 JlaGopatopHbie pabo-
THI,

o Jlexnmuy;

» JlabGopatopHsbie pabo-
THI;
* CamocTrodTenbHas pa-

0oTa;
* Kontpons camocTos-
TeNbHON paboThI (Kypco-
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* CamocrosiTensHas pa-
ooTa;

* KonTpoas camocTos-
TeIbHOU pabOTHI (Kypco-
BOM MIPOEKT / KypcoBas
pabota);

» CamocrosiTenbHAs pa-
oora;

* KonTpoas camocTos-
TeNbHON paboTHI (Kypco-
BOU MPOEKT / KypcoBast
paboTa);

BOW TIPOCKT / KypcoBast
pabora);

* OTuer no UHIAUBUIY-
aTbHOMY 3a/1aHUIO;

* Omnpoc Ha 3aHATHSIX;

* Brictymuienue
(oxman) Ha 3aHATHH;

* KoOHCHEKT caMOnoAro-

e OTueT o UHJIUBHUITY-
aIIbHOMY 33JIaHUIO;

* Omnpoc Ha 3aHATHSIX;
* 3amuTa KypcoBBIX
MPOEKTOB (pabdoT);

* BelcTymuieHue

Ucnons3yembie * Oruer no naboparop- | ¢ Otuer no maboparop- | * Otyet no aadbopaTop-
CpeACTBA OLICHUBA- | HOM paboTe; HOM pabore; HOIi paborTe;
HUSI * JlomaliHee 3aJjaHueE; » JlomarnHee 3ajlaHue; * JlomaliHee 3aaHue;

* OTuer no UHIUBHUIY-
aJIbHOMY 3a/1aHUIO;

* 3ammuTa KypcoBBIX
poeKToB (pabdoT);

* Brictymuienue
(mokiian) Ha 3aHATUM;

TOBKH, (Toxam) Ha 3aHATHH, * DK3aMeH;
e DK3aMe€H; * KoHcrexT camormnonro- | * 3adyer;
* 3aver; TOBKU; * Kypcosas pabota

* Kypcosas pabora
(npoekr);

* DK3aMeEH;

* 3auer;

* Kypcosas pabota
(mpoexkT);

(mpoexkr);

CDOpMy'J'II/IpOBKa nokazareyie u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETECHIIMHU IpUBCJCHA B Ta-

omuie 6.
Ta6muna 6 — [TokazaTenau ¥ KpUTEPUU OLIEHUBAHUS KOMIETEHIIMH Ha 3Tanax

Coctasn 3HaTH YMmeTh Bnanets
OtimynHO * OO6nanaer ¢akTuye- * OOmagaer auanasonoM | ¢ Kontpoaupyert padorty,

(BBICOKUI YPOBEHbD)

CKMMHU U TEOPETHUUYECKHU-
MU 3HAHUSMU B TIpefiesiax
u3y4yaeMoil 061acTu ¢ mo-
HUMaHUEM TPAaHUI] IPH-
MEHUMOCTH ;

IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui pa3BUTHUS
TBOPYECKUX PEIICHUH. ;

IIPOBOJUT OLICHKY, COBEP-
LIEHCTBYET ACHCTBUSA pa-
OOTHI ;

Xoporto (6a30BbIH

e (OOnagaeT AUANa3’oHOM

e (QOOmagaer gUana3oHoOM

® BepeT OTBCTCTBCH-

CTBHIX 3374 ;

YPOBEHB) HPAKTUYECKUX YMCHUH, | MPaKTHYECKUX YMEHHH, | HOCTb 3a 3aBEpILICHHUE 3a-
TpeOyeMBbIX ISl pa3BUTHUS | TPEOYSMBIX JUIS PEIICHHS | Ja4 B HCCIICAOBAHUM,
TBOPYECKHUX PELICHHI. ; OIPENIeNICHHBIX MPOOJIEM | MPUCIOCAOINBACT CBOEC
B 00JIaCTH MUCCIICIOBAHHUS; | TTOBEJCHUE K OOCTOSITEIb-
CTBaM B pELICHHH
npoOJeM ;
VYnosnerBoputenbH | * O6nagaet 6a30BBIMU * OOmagaer ocHOBHBIMH | * PaGoraer mpu npsMom
0 (OpPOroBeIi OOIIMMH 3HAHUSMH ; YMEHHSMH, TPeOYeMbIMU | HAOJIOJICHUM ;
YPOBEHB) JUUIs BBITIOJTHE-HUS TIPO-

3 TunoBbie KOHTPOJIbHBIC 3a/IaHUS

Jlis peanu3anuy BbILICIEPEUUCIICHHBIX 3a7jad 00y4eHHUsI MCIIOIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHalibl, HEOOXOAMMBIE JIJIsl OLIEHKH 3HAHUI, YMEHUH, HABBIKOB U (UJIM) OIbITA JIe-
ATEJIbHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpOIECCe OCBOEHHs 00pa3oBa-
TENBHOU IIPOTPaMMBL, B CIEIYIOIIEM COCTABE.

3.1 Bonnpochl Ha caMONIOATOTOBKY
— KBgagpatypHoe npencraBieHe y3KOIOJIOCHOTO CUTHAA.
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MHorono3unnoHHas KBajpaTypHas aMIUIMTyaHast Moaysiaus QAM-M.

OFDM wmonymsnus, TUKINYeCKui npedukc

Knaccugukanus MeTo10B YyIUIOTHEHUS KaHAJIOB.

[TupokononocHble CUTHAIBL, 6a3a CUrHaNA, KOAQGUIUEHT pacIIUPEHUs CIIEKTPa
[IceBnocmyuaitHple MOCIENOBATEIBLHOCTH, anropuT™ (popmupoBanus auHeHHBIX [ICII, cTpyk-

TypHas cxema reHeparopa auHeitHoi [1CII

HOCTH.

JIuneiinbie IICII makcumalbHOM IJIMHBL, CTPYKTYpHas cXema reHeparopa M-mocienoBaTesns-

Crannapr IS-95. Opranuszanus kanana tpapuka bC, ctpykrypa kaHana

LTE — meron opranu3any KaHaJ0B MHO>KECTBEHHOTO JJOCTYyIIa.

LTE — Hucxopsimmii kaHan, pu3ndeckue KaHalbl, peCypcHas CeTKa, peCypCHbIE OJIOKH.
LTE — Hucxoasauwuii kanan , popmupoBanre OFDM cumBoia, OCHOBHBIE ITPOLIEAYPHI.
LTE — ctpykrypa kanpa tuna 2 (TDD), cnotsl, cyOhpeimMsl.

3.2 TeMbI TOMAIITHAX 3aJaAHHUI
[[IupoxononocHble KaHabl cBsI3U. YacTOTHOE OpTOroHajibHOE yIioTHeHHE kaHaioB OFDMA.

3.3 TeMbl HHAMBUAYAJIbHbBIX 32JAHU I
KBaaparypHoe mpencTaBieHHe Y3KOMOJIOCHOTO CHTHaja. MHOTOMO3UIIMOHHAS KBaApaTypHas

aMmruutTyaHas moxayssiius QAM-M.

HOCTH.

MHoromno3unmoHHas KBajpaTrypHas aMIUIMTyaHast Moayasinus QAM-M.
OFDM wmopymsimus
JIuneiinbie IICII makcumalbHOM IJIMHBL, CTPYKTYpHas cXema reHeparopa M-mocienoBaTesns-

3.4 TeMbl OIPOCOB HA 3AHATHAX
JlytuiekcHBI pekuM pabOThl KaHAJIOB CBs3U. [IPpHHIMIT MOBTOPHOTO MCIOJIB30BAHUS YaCTOT.

IToHsTHE O MHOTO3JIEMEHTHOM KJIaCTepe

OJIOKH.

3.5 TemMbI 1O0KJIA10B
MeTobl opranu3anys KaHaJoB MHOKECTBEHHOTO JIOCTYIIA.

Cucrema tpankoBoii cBsi3u TETRA. BpemeHHas cTpykTypa rpynnoBoro noroka.

YacroTHOE OpTOroHaIbHOE YIIoTHEHHE KaHaioB OFDMA

CucteMa MOOMIIBHOM CBSI3U C KOJOBBIM Pa3/IeJIEHUEM KaHAIOB

LTE — Hucxomsammuii kanan (Downlink), ¢usznueckue xaHampl, pecypcHas CETKa, peCypCHbBIC

LTE — Hucxopnsimumii kanain , popmupoBanue OFDMA cuMBoj1a, OCHOBHBIE TTPOLIETYPHI.

3.6 Dx3aMeHallHOHHbIE BONIPOCHI
KBanparypHoe npencraBieHue y3KONOJI0CHOTO CUTHaIa, KBaApaTypHas MOLYJISALIUS.
MHorono3unnoHHas KBajpaTypHas aMIUIMTyaHast Moaysiaus QAM-M.
YacToTHass MAaHUMIYJSIIKS C MUHUMAabHBIM caBurom MSK.
Monynsus 1/4DQPSK.
OproroHanpHasi MOIYJIALIUS.
OpToroHajabHOE YaCTOTHOE MYJIbTUIUIEKCHpOBaHue naHHbIXx OFDM.
OFDM moaynsmus - TUKIAYEeCKU TpedrKC
Mertonpl opranuzanys KaHaja0B MHO>KECTBEHHOT'O JOCTYyIa.
YacTtoTHOE HE OPTOTOHAJIBLHOE YINIOTHEHNE KaHAJIOB, 3alIUTHBIN HHTEPBA.
BpemenHoe ymiioTHeHrEe KaHaIOB, 3alUTHBINA HHTEpBa/
YacroTHOE OpTOrOoHaJIbHOE yIUIoTHEHUE KaHaioB OFDMA
KoznoBoe yninoTHeHne KaHaoB, 0000IIeHHAs CTPYKTYpa.
[upoxononocHble kaHalbl cBsA3U. [IlnpokononocHble curHanbl, 6a3a curHan€a, Ko3QQUIEeHT

pacIIpeHust CreKTpa.

[IceBnocmyuaiiHple MOCIENOBATEILHOCTH, aNroput™ (popmupoBanus auHerHbIX [ICII, cTpyk-
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TypHas cxema reHepartopa auHeinon 11CII.

— Henuneitnsie 1ICI1, ctpykTypHas cxema reneparopa HenuHerHoi [ICII ¢ BHelHel u BHYTpeH-
HEeH JIOTUYECKON (PYHKITHEH.

— Jluneiinbie I1CII makcumanbHOM AJUHBI, CTPYKTYypHasi cxema reHeparopa M-mocienoBareib-
HOCTH.

— IlpuHUMI TOBTOPHOTO MCIOJIb30BAHUSI YAaCTOT B COTOBBIX CHCTeMaXx CBs3H. JlyIieKCHbIN pe-
UM PaOOTHI.

— Cucrema tpankoBoit cBss3u TETRA. BpemenHnast ctpykTypa rpymnmnoBoro nmotoka. O6o06meHHas
CTPYKTypa KaHaJa.

— CucreMa MOOWIBHOM CBSI3M C KOJOBBIM pazneieHueM kaHaioB. Ctanaapt [S-95 Obmas xapax-
TEPHUCTHUKA CUCTEMBI, TEXHUUECKUE TTapaMeTPBhI.

— Crangapr [S-95. bazoas cranmus. AucamOnu kogupyronux [ICII n ux HazHadeHwue.

— Crangapr I[S-95. CocraB, Ha3HaUYeHUE U OPraHU3alKs KOJOBBIX KaHAIOB 6a30BOI CTAHIINU.

— LTE — mMeron opraHu3alvy KaHaJIOB MHOXECTBEHHOI'O JOCTyNa, CTPYKTypa Kajpa Tuma 2
(TDD), cnotsl, cyodhpeitmMbI.

— LTE — Hucxomsamuii xanan (Downlink), dbusnueckue kaHamibl, pecypcHasl C€TKa, peCypcHBIC
OJI0KH.

— LTE — Hucxoasmuii kanan , popmupoBanue OFDMA cumBosia, OCHOBHbIE TPOLIEAYPHI.

3.7 Bonipochl AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMUHApPaM
— MHorono3uunoHHasi KBaApaTypHas aMIUINTyAHas Moayiasiuus . OpTOroHaJbHOE YacTOTHOE
MyJabTUILIEKCHpoBaHue JaHHbix OFDM

3.8 Tembl 1a00paTOpHBIX padoT
— HccnenoBanue kaHana cBsizu s nepenayn MKM-curnana
— Hucxomgamuii kagan LTE
— CusxpoHu3zauus B B Hucxoasauem kanaine LTE
— Bocxomsmmii kanan LTE

3.9 3auér
— MHorono3unnoHHasl KBajpaTypHas aMIuIMTyaHas moayisanus QAM-M. .
— YacroTHas MaHUMYJIALKSA ¢ MUHUMaJIbHBIM ciBUroM MSK.
— Monymsuus n/4DQPSK.
— Mertoap! oprann3anys KaHaJ0B MHO>KECTBEHHOT'O JOCTYyIIa.
— YacToTHOE YIIIOTHEHUE KAHAJIOB, 3aIIUTHBIA HHTEPBAJ
— BpemeHnHoe yIIoTHEHNE KaHAJIOB, 3alllUTHBIN

3.10 Tembl KypcOBBIX IPOEKTOB (Pador)
— Tloctpoenue mpoduist mposieta U BBICOTHI MoaBeca anTeHH PPJI mpsmoit BuaumMocTH.
— Dueprerudeckuil pacuer PPJI npsimoii BugumocTu.

4 MeToanuyecKkue MaTepuaibl
Jns obGecnieueHus mpoiiecca OOy4eHHs] U pelIeHus 3a1a4 O0ydeHHs] UCTIOIBb3YIOTCS CIEIYIoIIne
MaTepHaIbl:
— METOJMYECKHe MaTepuabl, ONpeIesIonIie MPoLueaypbl OLICHUBAHUS 3HAHUH, YMEHUI, HaBbI-
KOB M (WJIM) OTBbITA JEeSITENbHOCTH, XapaKTePU3YIOIIUX 3TaIbl (OP-MUPOBAHMS KOMIIETSHIIUN, COTJIACHO 1.
12 paboueit mporpaMmel.

4.1. OcHoBHasl U TEpPATypa
1. Iludposas moOmnbHas paanocBs3b [ Tekct] : yuebHOe mocobue ams By3oB / B. A. TankuH. - 2-
€ 3., mepepad. u gom. - M. : Topsiuast muams - Tenexom, 2012. - 592 c. (Hanmuune B 6ubamnoreke TYCYP
- 40 K3.)
2. Hudposas o6padoTka curHaios : YduebHoe nmocoodue mis By30B / A. b. Cepruenko. - 2-e u3. -
CIIG. : TTurep, 2007. - 750[2] c. (nanmuue B 6ubmmotexke TYCYP - 70 5k3.)
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4.2. lonotHUTEIbLHAS JTATEPaTypa
1. Bonxos JI.LH., u np. Cucremsl mudpoBoi pagnocBs3u: Y4ebH. mocodue. - M.: Dko-TpeHns,
2005. — 392c¢ (nannuue B 6ubmmotexke TYCYP - 42 5k3.)

4.3. O0s13aTesbHbIC Y4eOHO-METOAUYECKHE M0COo0us

1. MmuorokanajgpHble CHUCTeMBbl ITU(GPOBON paauocBs3u: Meroauueckoe mocodue K ipadoparop-
HeIM pabotam / JlemumoB A. . - 2012. 24 c. [DOnektpoHHbli pecypc] - Pexum moctyna:
http://edu.tusur.ru/publications/1609, cBOOOAHBI.

2. MHorokaHainbHble IIM(PPOBBIE CUCTEMBI Nepenaun: MeTtonuueckoe nocodre K MpakTHUEeCKUM
3aHATHSM 110 CICHUATBHOCTSIM JUISI BCEX TEXHHMUYECKUX HANpPaBICHUH PagOTEeXHHUYECKOTO (axynbTera /
HemumoB A. . - 2014, 25 c¢. [DnexrtponHsldi pecypc] - Pexum  pocryna:
http://edu.tusur.ru/publications/4185, cBOOOAHBI.

3. MHorokaHajgbHble CHUCTEMbI LU(POBOM paguocBs3u: Y4eOHO-METOAUUEcKoe IocolOue 1o
camocrosTennbHOU padote / JemumoB A. 5. - 2012. 45 c. [DnexkrpoHHbIA pecypc] - Pexxum moctyma:
http://edu.tusur.ru/publications/1598, cBoOoHBII.

4. Kocmuueckue ¥ Ha3eMHBIE CUCTEMBI PAJIMOCBS3U M TeIeBeUlaHus: MeTonuueckne yKa3aHus
IO BBIMOJIHEHHUIO KypcoBoii pabotel / Bepmnuun A. C., Opasinees XK. T. - 2012. 62 c. [DnekTpoHHBIN pe -
cypce] - Pexxum noctyma: https://edu.tusur.ru/publications/1694, cBoGoAHBI.

4.4. Pecypcnl cetu UnTepHeT

4.4. ba3bl JaHHbIX, THPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. O6pa3zoBarensnbiit moptan TYCVYP,(http://edu.tusur/ru, http://lib.tusur/ru),
2. Google, SAunex
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