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MHorokanajabHble HU(POBLIE CHCTEMBI Nepeayu

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT
Hampasnenue noaroroBku (cneruanbHocTh): 11.03.01 Paguorexnnka
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dopma oOyueHus: 3a04HasA
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Kadenpa: TOP, Kadenpa TejiekoMMyHUKAIUI ¥ OCHOB PAIHOTEXHUKHU
Kypc: 4,5

Cemectp: 8,9, 10

Y4eOnsb1ii man Habopa 2012 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

No Bupl yueOHO# nesTebHOCTH 8 cemectp | 9 cemectp | 10 cemectp | Beero | Enunuiis
1 |Jlexkuumn 6 2 8 4acoB
2 |IlpakTnueckue 3aHATHUS 2 6 6 14 4acoB
3 |JlaGopaTopHbie pabOTHI 4 12 JacoB
4 |Bcero aynuTOpHBIX 3aHATHM 8 12 14 34 4acoB
5 |CamocTtosiTenbHas paboTa 64 24 49 137 4acoB
6 |Bcero (6e3 ax3ameHa) 72 36 63 171 4acoB
7 |IloaroroBka M ciava SK3aMeHa 9 9 4acoB
8 | O0mas Tpy10eMKOCTh 72 36 72 180 JacoB

2.0 3.0 5.0 3.E
KontponsHusie padotsl: 10 cemectp - 1
Ox3amen: 10 cemectp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotoko Ne 8 oT« 2 » 3 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:
noueHt kag. TOP C. U. boromonos

3aBenyromuii odecrieunBaroien kag.
TOP A. A. T'enbuiep

Pabouas nporpamma corsnacoBana ¢ (pakynbTeToM, NpoQUINpPYyIOLIei U BhITycKatolen kadeapamu
HaIpaBJICHUs TOJITOTOBKH (CHEIMAIBLHOCTH).

Jexan 3uB® . B. Ocurmos
3aBeAyIOIHi BRITYCKAIOIICH Kad.

TOP A. A. T'enbuiep
OKCIIepTHI:

noreHtT kag. TOP C. U. boromosnos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

W3yueHue cTyneHTaMHu OOIIUX MPUHIMIIOB MOCTPOEHUS U (PYHKIIMOHUPOBAHUS MHOTOKaHAJIbHBIX
mdpoBsix cucteM nepeaaun (MLCID).

W3yueHune npuHIUIIOB OpraHu3auuu HUpoBbIX JUHEHHbIX TpakToB (LIJIT).

O3HakoMJIEHHE C TEXHUYECKHMMM XapaKTEPUCTUKAMU M NEPCIEKTUBAMHU Pa3BUTHsI COBPEMEHHBIX
CPEJICTB CBSI3H.

[TproOpereHne HEOOXOAUMBIX MPAKTUYECKUX HABBIKOB MOCTPOEHUS MPOBOIHBIX M OECIPOBOAHBIX
ceteit

1.2. 3amaum AMCHMIIIMHBI

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

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

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

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

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Jucuumuinaa « MHorokananbsHble 1udposbie cuctemsl nepenaun» (b1.B.O/1.11) otHocuTCs K 6110-
Ky 1 (BapuaTuBHas 4acTh).
[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBIISIOTCS CIEIYIO-
M€ TUCUUIUIMHBL: MozienupoBaHue yCTPONCTB paJuo3IeKTPOHHBIX cucTteM, O01as Teopust paiuocBsi3u,
PannoTeXHUYECKUE CUCTEMBIL.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIIMHBI

[pornecc n3ydeHus QUCIUTUTMHBI HATIpaBJieH Ha (GOPMHUPOBAHUE CIETYIOIINX KOMIETCHITHH:

— IIK-6 roTOBHOCTBIO BBIMOJNHATH pacueT U MPOEKTUPOBAHUE NETAJEH, y3JI0B U yCTPOHCTB pa-
TVMOTEXHHYECKUX CHCTEM B COOTBETCTBUH C TEXHWYESCKUM 33/IaHUEM C MCIIOJIF30BAaHUEM CPEICTB aBTOMA-
TU3AIUH TPOEKTUPOBAHHUS;

— TIK-7 cmocoO6HOCTBIO pa3pabaTbiBaTh MPOSKTHYIO M TEXHHUYECKYIO JOKYMEHTAIHio, o(opm-
JISITh 3aKOHYEHHBIEC MTPOEKTHO-KOHCTPYKTOPCKUE PabOTHI;

B pesynpTare u3ydeHus IUCIMILIMHBI CTYACHT JOJDKEH:

—  3HATh NPUHIUIBI IOCTPOCHHUS COBPEMEHHBIX CUCTEM IM(POBOI CBS3M; METOIBI pacyeTa TH-
MOBBIX AHAJIOTOBBIX U IU(POBBIX YCTPONCTB MHOTOKAHAJIBHBIX IU(POBBIX CUCTEM Iepenayn uHpopma-
M, COBPEMEHHBIE M TMIEPCIICKTUBHBIC HAIPABJICHUS PAa3BUTHUS TEICKOMMYHUKAIIMOHHBIX CETEH U CUCTEM;
NPUHIUIB CAHXPOHHU3AIUK B COBPEMEHHBIX CUCTeMax IM(POBOI CBSI3M; OCHOBHBIC IPUYHHBI BO3HUKHO-
BEHUsI OIIMOOK TpH Iepeaade MUPpoBoi HHGOPMAIMU TI0 JTUHEWHBIM TPAKTaM COBPEMEHHOE COCTOSHHE
UQPPOBBIX YCTPOHCTB 00paOOTKM CHTHAJIOB M MEPCHEKTHBHbIC HANPABICHUS €€ pa3BUTH; TPEOOBAHMUS
CTaHIAPTU3AIIH, METPOJIOTHYECKOTO 00ECIICUEHHS IIPH Pa3padOTKe U IKCILTyaTalluu YCTPONCTB U CHCTEM
AIIEKTPOCBS3H.

—  yMeThb (pOpMYyIHPOBaTh OCHOBHBIC TEXHHYECKUE TPEOOBAHHS K IIM(PPOBBIM CHCTEMaM; IPOBO-
JIUTh MaTeMaTHYECKUH aHAN3 (PU3HMYECKUX MPOILIECCOB B aHAJIOTOBBIX U HMU(PPOBBIX YCTPOHCTBAaX (Gop-
MUPOBaHUs, TPe0oOpa3oBaHus U 00PaOOTKU CUTHAJIOB, OIICHUBATh PealibHbIC U MPEIeIbHBIE BO3ZMOXHOCTH
MPOIYCKHOM CITOCOOHOCTH M TIOMEXOYCTOHYMBOCTH TEIEKOMMYHUKAITMOHHBIX CHCTEM, OLIECHHBATh OCHOB-
HbIE TIPOOJIEMBI, CBSI3aHHbIE C IKCILTyaTallMeil U BHEIPEHHEM HU(POBBIX CHCTEM IEpelauyll B COBPEMEH -
HBIC TEJICKOMMYHUKAIIHOHHBIE CETH; OOBSICHITh Ha3HAUYCHHUE W MPUHIUIIBI PA00OTHI OCHOBHBIX Y3JIOB ITU}-
POBBIX CHCTEM IMEpeIayH.

—  BJIAJIeTh HaBBIKAMU SKCIICPUMEHTAIBHOTO UCCIIEIOBAHUS paOOTHl YCTPOUCTB MU(POBOM CBSI-
34 B paMKax (PU3UYECKOT0 U MAaTEeMaTHYECKOrO MOACIHPOBAHUS; HABBIKAMHU OIICHKH BIUSHHS Pa3IHYHBIX
(GakTOpOB Ha OCHOBHBIC MMapaMETPhl KaHAJIOB M TPAKTOB IM(POBBIX CHCTEM Iepeaadr; HaBBIKAMHU
KOMIIBIOTEPHOTO NMPOEKTUPOBAHUS M pacueTa aHAJIOTOBBIX, IIU(PPOBBIX U MHUKPOIPOLECCOPHBIX TEIEKOM-
MYHUKAI[HOHHBIX YCTPOUCTB.
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4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0wast TpyI0EeMKOCTb JUCLHUILUINHBI cOCcTaBisIeT 5.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0IH -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bupl yueOHOM nesaTenbHOCTH Bcero yacos CemecTpsl
8 cemecTp 9 cemectp 10 cemecTp

AyrmuTopHsble 3aHATHS (BCETO) 34 8 12 14
Jlexumm 8 6
[IpakTueckue 3aHATHS 14 2 6 6
JlaGopaTtopHbIe pabOThI 12
CamocrosiTenpHas paboTa (Bcero) 137 64 24 49
OdopmieHre oT4eTOB 110 Ja00paTOPHBIM 12 4 8
pabotam
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 44 30 14
CamMoCTOsTEIbHOE U3YUYECHHUE TEM 43 32 11
(BOIIPOCOB) TEOPETUUECKOM YacTH Kypca
[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 14 2 6 6
ceMuHapaMm
BeInonHeHne KOHTPOJIbHBIX paboT 24 24
Bcero (0e3 ax3amena) 171 72 36 63
[ToaroroBka u ciava sK3aMeHa 9 9
OO01mas Tpy1I0eMKOCTh 4 180 72 36 72
3auetHbie EquHutb 5.0 2.0 3.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHSATUI NpUBEICHBI B Tabmwuie 5.1.
Tadommua 5.1 — Pa3mensl AUCHUIUINHBI U BUABI 3aHATHH
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5 g = ) 3=
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= 2 = Z g 2 S5
HazBanus pa3nenoB TuCHIUTIITHHBL ) % g 5 o © &5
o/ ) & h
= & e & o Q 2 5
= < o 28 )
g s 5 R & 2
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EE G
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8 cemecTtp
1 Metozp! M poBOIl MOAYISAIIUU B 3 2 0 44 49 I1K-6, ITK-7
MHOTOKAaHAJIbHBIX IU(PPOBBIX CUCTEMAX
CBS3U
2 Meronpl Opraiu3aluy KaHaJloOB MHOXe- 2 0 0 10 12 I1IK-6, ITK-7
CTBEHHOTO JIOCTYTIA.
3 IlceBnocny4aiiHble MOCIEI0BATEIHLHO- 1 0 0 10 11 [1K-6
CTH B MHOTOKAHAJILHBIX CUCTEMAX CBSI3M.
Hroro 3a cemectp 6 2 0 64 72
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9 cemecTtp
4 Metonp! MG POBOI MOAYIISIIUU B 0 2 4 6 12 I1K-6, 11K-7
MHOTOKAHAJIbHBIX [IU(PPOBBIX CUCTEMAX
CBSI3H.
5 Meronbl OpraHu3alyy KaHAJIOB MHOXeE- 0 2 0 2 4 ITK-6, IIK-7
CTBEHHOTO JIOCTYIIA.
6 IlceBnociy4aiinbie MOCIE10BaTENBHO- 0 2 0 2 4 I1K-6, ITK-7
CTH B MHOTOKaHAJIbHBIX CUCTEMAaX CBS3H
7 CucteMbl MOOMIIBHOH CBSI3U 2 0 0 14 16 |TIK-6
Hroro 3a cemectp 2 6 4 24 36
10 cemecTp
8 CucreMbl MOOMIBLHOM CBI3HU 0 6 0 17 23 I1K-6, ITK-7
9 MeTo/ibl OpraHu3alii KaHaJI0B MHOXKE- 0 0 8 32 40 [1IK-6
CTBEHHOTO JIOCTYTIA.
Hroro 3a cemectp 0 6 8 49 63
Hroro 8 14 12 137 171
5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (110 JEKIIASIM)
ConeprkaHue pa3aesioB TUCIUTIINH (TIO JIEKIUIM) PUBEIEHO B TabmuIie 5.2.
Tabmuua 5.2 - CogepkaHue pa3faesoB AUCIUIUIHH (TIO JISKIUSIM)
3 3E
s | 33
Conepxanue pasiesioB TUCIUIUIMHBI 110 = > O
Ha3sBanns pasnenos Aep pasA Anen zF =
JICKIIAAM 8 § o
S g8 =
a e g
~ S
8 cemecTp
1 Metozap! M poBoil MOAYIALIUYU B KBagparypHoe npecraBieHne y3Komno- 3 [1IK-6
MHOTOKaHAJbHBIX ITU(PPOBHIX JIOCHOTO CUTHaJia, KBaIpaTypHbIA MOAY-
CHUCTEMax CBSI3U naTop. MHOTONO3UITMOHHAS KBaIpaTyp-
Has aMIuuTyaHas moayasinus QAM-M.
YacToTHass MaHUTTYJIALHS C MUHUMATh-
HbIM caBuromM MSK. Moaymnsiiust
1/4DQPSK. OproroHaibHast MOTYJISITHSI.
OpTOroHagbHOE 4YaCTOTHOE MYJIBTUILIIEK-
cupoBanue naHHbix OFDM.
Hroro
2 MeTo/ibl OpraHuU3alii KaHaJloB Kiraccudukanust METOA0B YIIOTHEHUS 2 T1K-6
MHOKE€CTBEHHOTO JIOCTYTIA. KaHaJIOB. YacTOTHOE HE OPTOTOHAIBHOE
VIUIOTHEHHE KaHAJIOB, 3allUTHBIA UHTEP-
BaJl. BpeMeHHOEe CHHXPOHHOE U aCUH-
XPOHHOE YIJIOTHEHHE KaHAJIOB, 3alUT-
HBIN MHTEpBaJL. YacTOTHOE OPTOrOHAJb-
Hoe yrioTHeHue kaHaaoB OFDMA. Ko-
JI0BOE YIIJIOTHEHUE KaHAJIOB, 0000IICH-
Hasi CTPYKTYypa, OpTOTOHAJIbHbIE U KBa-
3MOPTOTOHAJIbHBIE aHCAMOJIMCUTHAJIOB.
CuHXpOHHOE KOJIOBOE YIIJIOTHEHHE KaHa-
J0B. ACHHXPOHHO€ KOJIOBOE YINIOTHEHUE
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KaHaJoB, cucteMHas nomexa. [llupoxomno-
JIOCHBIE KaHabI CBA3U. [lIupoxoro-
JIOCHBIE CHTHAJIBI, 0a3a curHaia, kodddu-
LMEHT pacimpenus crekrpa [Ipeobpaso-
BaHue (GOPMBI U CIIEKTPA CUTHAJIA B IIH-
POKOIIOJIOCHOM KaHaJIe C MPSIMBIM pacIlu-
pEHHUEM CIIEeKTpa.

HUroro

3 IlceBnociyualinble
MOCJIEI0BATEIIFHOCTH B

MHOT'OKaHaJIbHBIX CUCTEMAX CBA3H.

Anroput™ (GopMHpPOBAHUS JIMHEHHBIX
[ICII, cTtpykTypHas cxema remeparopa
ymueiinon I1CII. Hennnennsre T1CII,
CTPYKTYpHasi CXxeMa I'eHepaTopa HEJINHEeH-
Hoii [ICII ¢ BHemHeN 1 BHYTpEHHEHN J10-
rudeckoil pynkuuent. Jlnneitnsie [1CII
MaKCUMAaJIbHOU JUIMHBI, CTPYKTYpHAasi CXe-
Ma reHeparopa M-nocie1oBaTeIbHOCTH.

[1IK-6

Hroro

Hroro 3a CEMCECTP

9 cemectp

7 CucreMbl MOOWIILHOM CBSI3U

Anroput™ (GopMHPOBAHUS JIMHEHHBIX
[ICII, cTtpykTypHas cxema remeparopa
ymueiinon I1CII. Hennnennnre T1CII,
CTPYKTYpHasi CXxeMa I'eHepaTopa HEeJNHEeH-
Hoii [ICII ¢ BHemHeN 1 BHYTpEHHEHN J10-
rudeckoil pynkuuent. Jlnneitnsie [1CII
MaKCUMAaJIbHOM JJIMHBI, CTPYKTYpHasl CXe-
Ma reHeparopa M-nocienoBaTesIbHO-
ctu.CTpyKTypa (PU3NYECKOro KaHajia Mo-
ounpHOM ctaniuu UMTS, MHOTOCKO-
POCTHas cUCTEMA KOAUPOBAHUS JaHHbIX.
Opranu3zaiys KOJOBBIX KaHAJIOB MOOMIIb-
Holt ctaniuu UMTS.Cuctemsl paanoao-
ctyna WiMax u LTE. Pacnpenenenue ya-
CTOTHO-BPEMEHHOTO pecypca. Opranusza-
L. MHOXXECTBEHHOT'O 1I0CTYIA B JIOKAJIb-
Hble ceTd B cucteMeL TE.

[1IK-6

HUroro

Hroro 3a cemectp

2

Hrtoro

8

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U o0ecneynBaeMbIMU (NMOCJAEAYIOINIUMH) JUCHUTIIMHAMEA
Paznenbl qUCHUIIIMHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U

obecreunBaeMbIMH (ITOCICTYIOMMMUI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmuma 5.3 - Paznensl AMCIUIUIMHBI 1 MEXIUCITUIUIMHAPHBIC CBI3H

HanmmenoBanmne JUCIUITIIINH

Ne paznenoB qaHHOUW TUCIMIUIAHEL, 711 KOTOPBIX HEOOXOIUMO U3YUCHHE

O6€CH€‘-H/IBaIOHII/IX n o0ecreunBaeMbIX JAUCHUITIINH

1

2 3 4 5 6

7

8

[IpenmecTByronme quCUUILIHHBI
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1 MoaenupoBaHue yCTpOMCTB n n n n
PaIuOdIEKTPOHHBIX CUCTEM

2 OOmmas Teopus paguoCBsI3U + + + + +

3 PagnoTeXHUYECKUE CUCTE-

MBI a + + +

5.4. CooTBeTCcTBHE KOMIIETEHIMI, (POPMHUPYEMBIX NPU U3YYECHUH IMCUMILVINHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH HM3YyYECHUH AWCIUIUIMHBI, W BHJIOB 3aHATUN
MpeICTaBJICHO B Tabymiie 5.4
Tabmuna 5.4 — CooTBETCTBHE KOMITETEHITNI U BUJOB 3aHATUN, (HOPMUPYEMBIX MPU U3YUECHUU TUCIUTLIH -
HBbI

Bunwl 3austuit

DOpMBI KOHTPOJIA

Komnerenimmn
Jlexkun

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

KonTposnbHas pabota, Jk3a-
MeH, OTtyeT no JabopaTop-
HoW pabote, Onpoc Ha 3aHs-
THSIX

[1K-7 + + Ok3ameH, Ornpoc Ha 3aHATH-
X

6. UnTepakTHBHBIE MeTOAbI U (GOPMBI OPraHU3aALUH 00yYeHUs
He npenycmorpeno PYII

7. JlJaGopaTtopHbie padoThI
HanmenoBanue 1abopaTtopHbIX padoOT npuBeAeHo B Tadbmmue 7.1.
Tabmuma 7. 1 — HaumenoBanue 1abopaTopHbIX padoT

3 z§
3 =
g 25
HasBanus pa3nenoB HaumenoBanue nabopaTtopHbIX padboT zF &5
- 2 <
> a2z
Y <
~ S/
9 cemecTp
4 Metoapl upOBOM MOIYIISIINH B Hccnenosanue kanana cBA3M 1S niepeaa- 4 T1K-6
MHOTOKaHAJIbHBIX IU(POBBIX yu UKM-curnana.
CHCTEMAX CBSI3H.
Htoro
Hroro 3a cemectp
10 cemecTtp
9 MeTo/ibl OpraHu3alii KaHaJloB MeTtoa MHOKECTBEHHOTO JIOCTYyIIA C Ya- 4 T1K-6
MHO>KECTBEHHOTO JI0CTYTIa. CTOTHBIM pa3/ieJIieHHEM KaHAJIOB
OFDMA.
IIpouenypa skBanai3upoBaHus B 4
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OFDMA.

Hroro 8
Hroro 3a cemectp
Hroro 12
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe IpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpUBeIeHO B Tabnuie 8.1.
Tabmuma 8. 1 — HaumeHoBaHMe MPAKTUYECKHUX 3aHATHI (CEMUHApPOB)
3 =
i3
HanmeHnoBanune npakTHUYECKUX 3aHATHI =] )
HasBanus pa3nenos zF =
(cemuHapoB) g g 2
S g =
2 o 2
= S
8 cemecTp
1 Metoab! dpoBOii MOIYSINH B MHorono3unroHHas KBaJpaTypHas aM- 2 T1IK-6, ITK-
MHOTOKAaHAJIbHBIX IIU(PPOBBIX IUTUTYIHAsT MOZYJISALIUS. 7
CUCTEMaXx CBSI3U Wroro
Hroro 3a cemectp
9 cemectp
4 Metoznpl UGPOBON MOAYISALMH B OpTroroHaabHOE YaCTOTHOE MYJIbTUILIEK- 2 I1K-6, TIK-
MHOT'OKaHaJIbHBIX IU(PPOBBIX cupoBanue naHHeIx OFDM. 7
CUCTEMaXx CBSI3U. Wroro 2
5 Metoapl opraHu3anuy KaHajaoB [[IpoKOIIOIOCHBIE KaHAJIBI CBSI3HU. 2 T1IK-6, IIK-
MHO>KECTBEHHOTO JI0CTYIIA. Hroro 2 7
6 IlceBnocmydaiinbie Anroputmsl HOpMUPOBAHUS M-TIOCTIEA0- 2 [IK-6, I1K-
IIOCJIEI0BATENIBHOCTH B BaTEIbHOCTEN U KOJOB [onna 7
MHOTOKAHAJIbHBIX CHCTEMaX CBSI3U Wroro 2
Hroro 3a cemectp 6
10 cemectp
8 CucteMbl MOOWILHOH CBA3HU Cucrema ¢ KOIOBBIM pa3e/iCcHUEM KaHa- 2 T1IK-6, ITIK-
noB ctangapra [S-95. 7
Cucrema ¢ KOIOBBIM pa3ziefiecHUEM KaHa- 2
noB UMTS.
Cuctemsl paaunonoctyna WiMax, cucre- 2
™Mbl LTE.
Hroro
Hroro 3a cemectp
Hroro 14

9. CamocrosiTesqibHasi paboTa

Bunel camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETECHIIMH PEICTaBICHbI B

Tabmuue 9.1.
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Tabmuia 9.1 - Buasl caMoCTOSTETbHON paboThI, TPYIOEMKOCTh U (pOpMUpPYEMbIe KOMIIETCHLIUU

3 @]
2 z E
Q ==t
o Q O =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
= c, =
a o 2
~ S}
8 cemecTp
1 Metons! g poBoi [ToaroroBka k mpakTuue- 2 |IIK-6, Onpoc Ha 3aHATHAX, JK3a-
MOIYJISILIAU B CKHUM 3aHATHUAM, CEMUHA- [K-7 MEH
MHOT'OKaHAJIBHBIX pam
UHGPOBLIX CHCTEMAX CamocTosiTeNnbHOE U3yUe- 32
CBASH HHE TeM (BOIIPOCOB) TEOpE-
TUYECKOHM 4acTu Kypca
[IpopaboTka TeKIHOHHOTO 10
MaTepuana
Hroro 44
2 Meronp! opranuzanuu | [IpopaGoTka JICKITMOHHOTO 10 |IIK-6, DK3aMeH
KaHaJ10B MHOXXECTBEHHOTI'O | MaTepHala IK-7
foctyna. Hroro 10
3 IlceBaocmy4aiiHbie [TpopaboTka JIEKIIMOHHOTO 10 |TIK-6 DK3aMeH
MOCJIeI0BAaTEIbHOCTH B Marepuaa
MHOTOKaHaJIbHBIX Hroro 10
CUCTEMAax CBSI3H.
Hroro 3a cemectp 64
9 cemectp
4 Metonp! I poBoOit [ToaroroBka Kk npakTu4e- 2 |1IK-6, Ompoc Ha 3ansaTusax, OT-
MOJYJISILIUU B CKHM 3aHSTUSAM, CEMHHa- I1K-7 YeT 10 JIabopaTopHOil pa-
MHOTOKaHaJIbHBIX pam 6ote
UHGPOBLIX CHCTEMAX OdopmiieHre 0TYETOB T10 4
CBSI3U.
nabopaTtopHbeIM paboTam
Hroro
5 Merone! opranusanuu | Iloaroroska k mpakruye- [1K-6, Omnpoc Ha 3aHATHAX
KaHaJ0B MHOXXKECTBEHHOTO | CKHM 3aHSITHSIM, CEMHHA- T1IK-7
J0CTyTIA. pam
HUtoro 2
6 IlceBnocmyuaiinbie [ToaroroBka k mpakTuue- 2 |TIK-6, Ormpoc Ha 3aHATHAX
MOCJIeI0BAaTENIbHOCTH B CKHM 3aHSTUSAM, CEMHHA- [IK-7
MHOTOKaHaJIbHBIX pam
CUCTEMax CBSI3U Hroro
7 Cuctembl MmoOunsHOM | [IpopaboTka JIEKITMOHHOTO 14 |TIK-6 DK3aMeH
CBSI3U Marepuaia
Hroro 14
Hroro 3a cemectp 24
10 cemectp
8 Cuctembl MoOWIBHOU | [loaroToBka K mpakThude- 2 |IIK-6, Onpoc Ha 3aHATHAX, JK3a-
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CBSI3U CKHM 3aHSITHSIM, CEMHHA- TIK-7 MeEH
pam

[ToaroroBka k mpakTuye- 2
CKHM 3aHSTHSIM, CEMHHA-
pam

[ToaroroBka k mpakTuue- 2
CKHMM 3aHSITHSIM, CEMHUHA-
pam

CamocTosTenbHOE U3yye- 11
HHE TeM (BOIIPOCOB) TEOpE-
TUYECKOHM 4acTu Kypca

Uroro 17
9 Metozp! opranuzauuu | Beimonnenue kouTponbHbix | 24 |1IK-6 KonrposnsHnas padora, Ot-
KaHaJIOB MHOKECTBEHHOTO | padoT 4eT 10 JIabopaTopHOii pa-
Tyma. T
floctyna OdopmiteHre 0TIETOB TIO 8 Gote
nabopaTopHBIM paboTam
Uroro 32
Hroro 3a cemectp 49
IToaroroBka u caaya dK3a- 9 OK3aMeH
MeHa
Hroro 146
9.1. TeMbl KOHTPOJIBHBIX PadoT
1. MHuorono3uunoHHas M(poBast MOTYISALMSL.
2. ®opMHpOBaHHUE M-TIOCIIEIOBATEIBHOCTEN.
9.2. Tembl 1JI1 CAMOCTOSITEJILHOTO U3YYEHUS TEOPETHYECKOH YacTH Kypca
1. OcHOBHBbIE OHATHS U ONPEICICHUSI.
2. Knaccudukanus uudpossix cucreM nepenaur. PopMupoBaHue HUPPOBOro CUTHAA.

3. MHepapxus nudpoBHIX TEIEKOMMYHUKAITMOHHBIX cucTeM. O000ImEHHAsT CTPYKTYpa HU(pPOBOTO
KaHasa.

4. IIpuHUIKI TOBTOPHOTO UCIIOJIb30BAHUS YaCTOT B COTOBBIX

5. cucTtemax CBS3U.

6. JlymiekcHbI pexxuMm paboThl KaHajdoB CBsi3u. [IpMHIMI TOBTOPHOTO MCIMOJIB30BaHUS Ya-
cror.IloHATHE 0 MHOTO3JIEMEHTHOM KJIAaCTEPE.

10. KypcoBasi padota (mpoekr)
He npenycmorpeno PYII

11. PeiiTuHroBas cucremMa JJisi OHEHKH yCIIeBAeMOCTH CTYJICHTOB
He npenycmotpeno

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O00ecTiedeHue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTYypa
1. Tudposas moOmibHas paanocBs3b [ Tekct] : yueOHOe mocobue ams By3oB / B. A. TankuH. - 2-
€ 3., mepepad. u gom. - M. : Topsiuast muaus - Tenexom, 2012. - 592 c. (manmuue B 6ubaunoreke TYCYP
- 40 K3.)
2. Hudposas o6padoTka curHaion : YduebHoe nmocoodue mis By30B / A. b. Cepruenko. - 2-e u3. -
CIIG. : TTurep, 2007. - 750[2] c. (nammuue B 6ubmmotexke TYCYP - 70 9k3.)

12.2. lonotHUTEILHAS JIATEPATYpa
1. Bonxos JI.LH., u np. Cucremsl mudpoBoi pagnocBszu: Y4ebH. mocodue. - M.: Dko-Tpenns,
2005. — 392¢ (manmuuue B ouommoreke TYCVYP - 42 3k3.)
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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, mara obpamenus: 24.01.2017. [OnexTpoHHbIi pecypc]. -
http://edu.tusur.ru/publications/1609

2. MHuorokaHampHbIe IIU(PPOBBIE CUCTEMBI Mepenaun: MeTomuaeckoe mocoone K MpakTHIEeCKUM
3aHATUSAM TI0 CHEIUAIBHOCTSAM JUIS BCEX TEXHUUYECKHUX HAMpPaBICHUH paguoTeXHUYeCKoro (axymbreTa /
HemumoB A. . - 2014, 25 c¢. [DnextponHsld  pecypc] - Pexum  pmocrtyna:
http://edu.tusur.ru/publications/4185, nara oOpamenus: 24.01.2017. [OnexktpoHHbIi pecypc]. -
http://edu.tusur.ru/publications/4185

3. MHorokaHajgbHble CHUCTEMbI LU(POBOM paguocBs3u: Y4eOHO-METOAUUEcKoe IocolOue 1o
camocrosTenbHON padore/ emumo A. S. - 2012. 45 c. [DnexkrpoHHBIA pecypc| - Pexum mocryma:
http://edu.tusur.ru/publications/1598, nara oOpawmenus: 24.01.2017. [OnexktpoHHbIi pecypc]. -
http://edu.tusur.ru/publications/1598

4. OcHOBBI IOCTPOEHHSI CUCTEM OECIIPOBOIHOIO IHUPOKOMNOIOCHOTO A0CTyNa: Y4eOHO-MEeToIu -
yeckoe rmocobue st madboparopsix padbot / Kprokos f. B., Poroxxuukos E. B., [llubensryt A. A. - 2015.
49 c. [OnextponHsIil pecype] - Pexxum noctyna: https://edu.tusur.ru/publications/5107, nata oOpateHus:
23.03.2017.

12.3.2 YueOHO-MeTOAMYECKHE IOCOOUS ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTSAMM 3/10POBbSI

Y4eOHO-MEeTOqMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOM paboThl 00ydaromumxcs
U3 YHCJIa MHBAIMAOB MPEAOCTABISIOTCS B (opMax, aJlalTUPOBAHHBIX K OTPAaHHYCHUSAM UX 30POBBS U
BOCTIpUATHS WH(POPMALIUH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JIJ1s1 JIM1 ¢ HAPYIIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. Ba3bl 1aHHBIX, HH)OPMAIIMOHHO-CIIPABOYHbIE, MOMCKOBbIE CHCTEMBI i Tpedyemoe
NMporpaMMHoe odecrneyeHue

1. 1. O6pazoBarenpHbiii noptasn TYCVYP (http://edu.tusur/ru, http://lib.tusur/ru),

2. 2. Google, Annex

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUTINHBI
13.1. O61ue TpedOBaHNS K MATEPHATbHO-TEXHUYECKOMY 00ecreYeHUI0 TUCIUTITHHbI

13.1.1. MarepuajibHO-TeXHUYECKOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
Jl1g npoBeieHUs 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHAWBUYaJIbHBIX KOHCYAbTALIUH, TE-
KYILEro KOHTPOJISl M IPOMEXKYTOYHOM aTTecTalluy UCIOJIb3yeTCsl yueOHas ayIuToOpusi, C KOJIMYECTBOM I10-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
HaJIAHbIE TOCOOMS B BUJIE NTPE3CHTALIMI 110 JIEKIIMOHHBIM pa3/iesiaM JTUCIUILINHBI.

13.1.2. MaTepuajibHO-TeXHUYeCKOe obecrieyeHue I NPAKTHYEeCKUX 3aHATHI

Jliis mpoBeieHUs MPAaKTUYECKUX (CEMUHAPCKUX) 3aHATUN UCHIONb3YyeTcs yueOHast ayauTopHsl, pac-
noJiokeHHast 1o azgpecy 634034, Tomckast obmacts, T. Tomck, Bepmmnanna ymuia, 1. 47, 3 stax, aya. 309.
CoctaB oOopynoBanusi: YueOHas meOenb; Jlocka marHuTHo-mapkepHas -lmr.; Kommyrarop D-Link
Switch 24 port - 1mrt.; Komnstoteps! knacca ve ke [I9BM INTEL Celeron D336 2.81Tw. -10 mt. Uc-
HOJb3yeTCsl JUIEH3MOHHOE MPOorpaMMHOe o0ecreyeHre, nakeTsl Bepcueil He Hwke: Microsoft Windows
XP Professional with SP3/Microsoft Windows 7 Professional with SP. IMeeTtcst momerienus st XxpaHe-
HUS U IPOPHIAKTHUECKOr0 00CTyKMBaHUs y4eOHOro 000pyI0BaHusI.
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13.1.3. MaTtepuajibHO-TEXHHYECKOe o0ecnedyeHne 1 JadopaTopHbIX pador
Jlis mpoBezneHust 1abOpaToOpHBIX 3aHATUH HCHONb3YeTCs Y4eOHO-HCCIEeI0BATENIbCKAs BBIUMCIIN-
TeJIbHAs JIabopaTopus, pacnoioxeHHas 1o ajapecy 634034, Tomckas obnacts, T. Tomck, Beprmnuna ynu-
ua, a. 47, 3 staxk, aya. 309. CocraB obopynoBanus: YueOHas MeOenb; KoMmbroTepsl kitacca He Hike Intel
Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmpokononocHeIM gocTynoM B Internet, ¢ MOHUTO-
pamu tuna Samsung 18.5" SI9C200N- 18 mt.; Ucnonb3yercst TMIEH3NOHHOE MPOTpaMMHOE obecTieye-
HHe, nakeTbl Bepcue He Hmke: Microsoft Windows XP Professional with SP3; Matlab v6.5

13.1.4. MaTepuaJbHO-TEXHUYECKOE O0ecIedeHre I CAMOCTOATEIbHOH padoThl
st caMocTosSITeNIbHOM pabOThI UCIOJIB3YeTCs ydeOHasi ayauTopusi (KOMITBIOTEPHBIN Kilacc), pac-
nojoxeHHas 1o aapecy 634034, r. Tomck, yn. Bepummnauna, 47, 1 stax, aya. 126. CoctaB 000pyaoBaHuUs:
yueOHast Mmebeinb; komnbioTepsl kiacca He Hike [IDBM INTEL Celeron D336 2.81Tw. - 4 mt.; KOMITbIO -
tepol noakmtoueHbl k ceth MHTEPHET u o0ecreunBarOT AOCTYN B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUILTHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MO’KHOCTSIMH 3710POBbSI

OcBoenne nucuuruinHbl gunamMu ¢ OB3 ocylecTBiIseTcsl ¢ UCONb30BAHUEM CPEICTB 0O0yUeHUs
00II1ero U CIeNUaIbHOI0 Ha3HAYECHUS.

[Tpu oOy4eHUH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BAIOIICH amnmapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JPYTrUX TEXHUYECKUX CPENICTB IpHUEMa/TIepeaadn
y4eOHOI MHpOpMAIHK B TOCTYIMHBIX (popMax JUisi CTYACHTOB C HAPYIICHUSMHU CIyXa, MOOUIBHOU CHCTe-
MBI 00Y4eHHMsI JUIsl CTYACHTOB C MHBAJTUAHOCTHIO, MOPTATUBHOM MHAYKIITMOHHOW CHUCTEMBI. YueOHas ay/u-
TOpHS, B KOTOPOMl 00ydaroTCsl CTYACHTHI C HAPYIICHUEM CIyXa, 000pyI0oBaHa KOMITBIOTEPHON TEXHUKOM,
ayIMOTEXHUKOW, BUICOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 0O0ydeHUHU CTYACHTOB ¢ HAPYHIEHUSIMU 3PEHUSIMHU MTPEAYCMOTPEHO UCIIOIBL30BAHUE B JIEKIIH-
OHHBIX M y4EOHBIX AyIUTOPHUSAX BO3MOXXHOCTH MPOCMOTPA YAAJECHHBIX OOBEKTOB (HAIpUMEpP, TEKCTa HA
JIOCKE WJIM CJIaiiJla Ha HKpaHe) MpU MOMOILU BUICOYBEINYUTENEH 17151 yIaJIEeHHOTO TPOCMOTPa.

[Ipu oOydeHHH CTYIEHTOB ¢ HAPYIUIEHUSIMH ONOPHO-IABUIaTEJbLHOI0 ANMAPATA HCIOJB3YIOTCS
aJbTEpPHATUBHBIC YCTPONCTBA BBOJAA MH(GOpPMAIMU U JAPYTrUe TEXHUYECKUE CPEICTBa MpUeMa/mepenadn
yueOHOM mHbOpPMAIMK B HOCTYHNHBIX (OpMax I CTYACHTOB C HApYHIEHUSMH OMOPHO-IABUTATEIHLHOTO
amnmnapara, MOOMIIEHOM CUCTEMBI OOYUEHUS TS JIFOJIEH ¢ MHBAIHMIHOCTBIO.

14. ®oHa OLEHOYHBIX CPEACTB

14.1. OcHoBHBbIE TPeOOBaHMS K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PEKOMEHIAIUH
@DOHJ OIIEHOYHBIX CPEJCTB U THIIOBbIE KOHTPOJbHBIC 3a[aHMsI, UCTIOIb3yeMbIe I OLIEHKH ChOop-
MHPOBAHHOCTH M OCBOECHUS 3aKPEIJICHHBIX 32 JUCIUIUIMHOM KOMMETEHUIHN MpU MPOBEACHUU TEKYIIEH,
MIPOMEXKYTOYHOMN aTTeCTallMU MO JUCIUILTUHE MPUBEICH B MPUIIOKEHUH K paboueil mporpamme.

14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JIf JHUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbA
I[JISI CTYACHTOB C MHBAJIMJTHOCTBHIO IMTPEAYCMOTPCHBI JOIMMOJIHUTCIIBHBIC OCHOYHBIC CPECACTBA, ICpe-
YeHb KOTOPBIX YKa3aH B TaOJUIIE.

Tabauna 14 — lonoTHUTeIbHBIE CPeICTBA OLCHUBAHMS JISI CTYICHTOB C HHBAJTH/IHOCTBIO

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX @OopMBbI KOHTPOJIS ¥ OLIEHKH

Kareropuu ctynentoB
CPEICTB pe3yabTaToOB 00yUEHUS

TGCTBI, IIUCHbMCHHBIC CAMOCTOATCIBbHBIC

C napyumeHusMu
paloThl, BOIIPOCHI K 3a4eTy,

HpeI/IMyI_I_[eCTBeHHO INMCbMCHHAasA

ciryxa IIpOBEpKa
yx KOHTPOJIbHBIE PA0OTHI DOBEp
C napymenussimu | CobecesioBaHMe 10 BOIpocaM K 3a4eTy, | [IpenMyIiecTBeHHO yCTHas MpOBEpKa
3peHus ONpoC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIMOHHBIX TECTOB, | [IpenmyIecTBEHHO TMCTaHIIMOHHBIMU
OIOPHO- KOHTPOJIbHbIE Pa0OTHI, MUCbMEHHBIE METOJaMH
JBUTATEJILHOTO CaMOCTOsITeNIbHbIE PaOOTHI, BONPOCHI K
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arrapara 3aUCTy

C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpeumMy1iecTBEHHO IPOBEPKA
o01IeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOAAaMU, UCXOI U3 COCTOSHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT IPOBEPKU

14.3 MeTonuueckne peKOMeHAANMH N0 OLEHOYHBIM CPeACTBAM /IS JIMI ¢ OTPAHHYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

s crynerToB ¢ OB3 npenycMaTpuBaeTcs HOCTyIHAs GopMa IpeoCTaBICHUS 3aIlaHui OI[CHOY -
HBIX CPEJICTB, & UMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIONB30BaHUEM CYpPJIOTIEPEBO/IA.

CryneHTaM C MHBAJUAHOCTHIO YBEIMYMBAETCS BpeMsl Ha IMOJATOTOBKY OTBETOB HA KOHTPOJIbHBIE
BOMPOCHI. J{JIst TAKMX CTYAEHTOB IpeIyCMaTpUBaeTCsl JOCTyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-
JaHUsl, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa oleHHBaHUSI PE3yIbTATOB OOYYEHHUS MHBAJIUAOB 1O AMCIUIUIMHE TPEIyCMaTpUBAET
npenocTaBienrne nHbopMalu B hopMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSIM UX 37I0POBbS M BOCTIPUSTHUS
UH(pOpPMALIUH:

JIst iu1l ¢ HApYLIEeHUsSIMM 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYSHHBIM MIPUPTOM.

JIst M1 ¢ HAPYLIeHUsIMH cJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HAapyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

[Tpu HeoOxoaMMOCTH /17151 00YHAIOIIUXCS ¢ MHBAIUIHOCTBIO MPOLEIypa OLIEHUBAHUS PE3yIbTaTOB
00yYeHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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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 (npoduis): Pagnorexuuka

®opma 0OyueHus: 3a04Hast

®axkynbreT: 3uB®, 3a04Hblii U BeuepHuii paxkyabreT

Kadenpa: TOP, Kadenpa TejiekOMMYHUKAIUI ¥ OCHOB PaIHOTEXHUKHU
Kypc: 4,5

Cemectp: 8,9, 10

YueOnslii 1an Habopa 2012 roga

PazpaboTunku:
— gnoueHT kad. TOP C. 1. boromonos

Ok3ameH: 10 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

BAaHME JIETAJICH, Y3JI0B U YCTPOUCTB PaJUOTEX-
HUYECKUX CUCTEM B COOTBETCTBHHM C TEXHUYE-
CKMM 33J]aHUEM C UCIIOJIb30BAHUEM CPEICTB aB-
TOMAaTH3aL1HU IPOCKTUPOBAHU

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
[K-7 CIIOCOOHOCTHIO pa3pabaThiBaTh NPOEKTHYIO U | JloJDKeH 3HaTh MPUHIUIIBI TOCTPOCHUS
TEXHUYECKYIO JOKYMECHTAIHIO, O)OPMIISITh 3a- | COBPEMEHHBIX CUCTEM ITU(PPOBO CBSI3H;
KOHUYEHHbBIE ITPOEKTHO-KOHCTPYKTOPCKUE pabo- |METO/Ibl pacueTa TUIIOBBIX aHAJIOTOBBIX U
TBI U(PPOBBIX YCTPOUCTB MHOTOKaHAJIBHBIX
u(POBBIX CUCTEM Mepeaadn nHhopma-
[1K-6 TOTOBHOCTBIO BBITIOJIHATH PACUYET U MPOECKTUPO- upp pea (bop

II1H; COBPEMEHHBIE U IEPCIEKTUBHBIC
HaIpPaBICHUS Pa3BUTHS TEJIEKOMMYHHKa-
IIUOHHBIX CETEH U CHCTEM; IPUHIIUITBI CUH-
XPOHHU3AIMU B COBPEMEHHBIX CHCTEMaX
U(POBOH CBSI3U; OCHOBHBIE TPUYUHBI BO3-
HUKHOBEHUS OLIMOOK IpH nepeaade uud-
poBOI MHGOPMAITUH T10 JIMHEHHBIM TPaK-
TaM COBPEMEHHOE COCTOSIHHE IIU(POBBIX
YCTPOUCTB 00OpabOTKH CUTHAJIOB U TIEp-
CIIEKTUBHBIC HANIPABICHUS €€ Pa3BUTHUS;
TpeOOBaHUS CTaHJAPTH3AINN, METPOJIOTH-
YyecKoro odecnedeHus npu pazpadoTke u
HKCIUTyaTalliu YCTPOIMCTB U CHCTEM 3JIEK-
TPOCBSI3U. ;

JlomkeH ymeTs GOpMyIHpOBaTh OCHOBHBIE
TEXHUYECKHE TPeOOBaHUS K IIUPPOBBIM CH-
cTeMaMm; MPOBOINTh MaTEMAaTHYECKUI aHa-
7u3 (U3UYECKUX MPOIIECCOB B aHAJIOTOBBIX
U I(PPOBBIX yCTPOHCTBAX (POPMUPOBAHHMS,
npeoOpa3oBaHus U 00OpaOOTKU CUTHAJIOB,
OLICHUBATH PEAJIbHBIC U MPE/IEIbHbIE BO3-
MO>KHOCTH MPOITYCKHOM CIIOCOOHOCTH U
MIOMEXOYCTOWYMBOCTH TEJIEKOMMYyHHUKAIH-
OHHBIX CUCTEM, OLIEHUBATh OCHOBHbIE
po0JIeMBbl, CBI3aHHBIE C IKCIUTyaTalluen 1
BHEJpEeHUEM IIU(PPOBBIX CUCTEM IEepeIadn
B COBPEMEHHBIE TEIIEKOMMYHHKAIIHOHHbIE
CETH; OOBACHATH HA3HAUYCHUE U MPUHIIUIIBI
paboThl OCHOBHBIX Y3JI0B IU(PPOBBIX CH-
CTeM Iepe/iayn. ;

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

3HaeT (paKThl, MPUHITHIIHI,
MIPOLIECCHI, OOIIUE TIOHS-
THSI B TIpEJie/iaX U3ydvae-
MOi1 obnacTH

OO6nagaer AUana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul PeLIeHUs
OTpeieICHHBIX MPOOJeM B
00J1aCTH UCCIIeI0BaHUs

Bepet oTBeTCTBEHHOCTH 32
3aBepIICHNE 33134 B HC-
CIIeIOBaHHH, TIPHCIIOCA0-
JIMBAET CBOE TMOBEJCHUE K
00CTOSATENILCTBAM B pellie-
HUU NpobIeM

VYIOBIETBOPUTEITB-
HO (TIOPOTOBBIN
YPOBEHb)

O06namaer 0a30BBIMH 00-
MU 3HAHUSAMUA

OO0mazaeT OCHOBHBIMH
YMEHUSAMH, TPEOYEMBbIMHU
JUIS1 BBITTOJTHEHUSI IPOCTHIX
3a11a4

PaGoTaer mpu mpsmMoM Ha-
OJIFOACHU N

Tabmuna 3 — Drarnsl

2 Pean3zanus KoMIeTeHI i

2.1 Komnerennus IK-7

ITIK-7: crmocoOHOCTBIO pa3pabaThiBaTh MPOCKTHYIO M TEXHUYECKYIO JIOKYMEHTAINI0, O0GOPMIISATH
3aKOHUYEHHBIE MPOEKTHO-KOHCTPYKTOPCKHUE pabOTHI.

J{nst hopMUpOBaHUS KOMIIETCHITUN HEOOXOIUMO OCYIIECTBUTH PSII ATAIMOB. DTarbl (HOPMUPOBAHUS
KOMIETEHIIUH, MPUMEHSEMbIE JJII STOTO BHUJBI 3aHATUNA W MCIOJB3YEMBbIE CPEACTBA OLEHUBAHMS TIPE]I-
CTaBJICHBI B TAOJIHUIIE 3.
OpPMUPOBAHUSI KOMIETEHIIMH U UCTIOJIb3YEMbIE CPEICTBA OLICHUBAHUS

Cocras

3HaTh

YMmeTs

Baaners

CopepxaHnue sTa-
OB

IPUHLIUIIEI pa3paboTKu
IPOEKTHOM U TEXHUYECKOU
JOKYMEHTAIMH; paBuia u
OCHOBHBIE MTOJIOKEHUS
CTaH/IapTOB Ha pa3padOTKy
IPOEKTHOM U KOHCTPYK-
TOPCKOHM JTOKYMEHTAIIUH.

pa3pabaTsIBaTh MPOCKT-
HYIO ¥ TEXHHYECKYIO J10-
KYMEHTAIIHIO; 0(OPMIIST
3aKOHYEHHBIE IPOEKTHO-
KOHCTPYKTOPCKHE pabOTHI.

npueMamMu pa3pabdoTKu
MPOEKTHON M TEXHUYECKON
JOKYMEHTAIINH, HABBIKAMU
odopmIieHus 3aKOHYEH-
HBIX TIPOEKTHO-KOHCTPYK-
TOPCKHUX padoT.

Bunwl 3austuit

* [IpakTtudeckue 3aHsi-
THS;

o Jlexnuwm;

» CamocrosiTenbHas pa-
ooTa;

» JlabGopaTtopHsbie pabo-
TBI;

* [IpaxkTuueckue 3aHs-
THS;

* Jlekumu;

» CamocTosiTeNnbHas pa-
0oTa;

» JlabGopaTtopHbie pabo-
THI,

* CamocrosTenbHas pa-
ooTa;

» JlaGopaTtopHsbie pabo-
THI;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* Ompoc Ha 3aHATHSIX;
e JK3aMeH;

* Omnpoc Ha 3aHATHSIX;
* DK3aMeH;

e DK3aMeH;

CDOpMy'J'II/IpOBKa nokazarene u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETECHIIMU IpUBCJACHA B Ta-
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omune 4.

Tabmua 4 — [Tokazareau ¥ KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax

CocTtasn

3HaTh

VYMeTh

Bnanets

O1nununo
(BBICOKHMI YPOBEHB)

* ocobOeHHOCTH pa3pa-
OOTKHU POEKTHOM U TeX-
HUYECKON TOKYMEHTa-
LML,

* MyTH pPEIICHUS
po0seM, BO3HUKAIOIIHNX
pu 0OPMIIEHUN 3aKOH-
YCHHBIX ITPOCKTHO-
KOHCTPYKTOPCKHX padoT.;

* CaMOCTOSITENIBHO pa3-
pabaTbIBaTh MPOCKTHYIO
U TEXHUYECKYIO JOKY-
MEHTAIINIO;;

* pemath NpooIeMBbl,
BO3HHKAIOIIUX MIPU

o opMIICHNN 3aKOHYCH-
HBIX NMPOEKTHO-KOHCTPYK-
TOPCKHUX padoT.;

* IIpUEMAMHU PEILECHUs
po0seM, BOSHUKAIOLINX
npu 0(hOpMIIEHUH 3aKOH-
YEHHBIX IPOEKTHO-
KOHCTPYKTOPCKHX PaloT.;
* HaBBIKAMH CaMOCTOSI-
TEJILHOW pa3paboTKH
MPOEKTHOM U TEXHUYE-
CKOM JIOKyMEHTAaLlUU;;

Xoporto (06a30BbIH

¢ OCHOBHBIC ITPUHITUIIBI

* paspabarbIBaTh

* HaBBIKAMU pa3pabOTKH

CKOM JTJOKYMEHTAI1U;;

* OCHOBBI O(pOPMIICHUS
3aKOHYCHHBIX TPOCKTHO-
KOHCTPYKTOPCKUX paboT.;

KYMEHTAIIHIO;;
* 0hOPMIIATH MTPOCKTHO-
KOHCTPYKTOPCKHE pelie-
HHUSL.;

YPOBEHb) IIOCTPOCHUS MPOCKTHONW | IPOEKTHYIO M TEXHHUYE- IIPOEKTHOM U TEXHHUYE-
U TEXHUYECKOM JIOKYMEH- | CKYIO JOKYMEHTALMIO;; CKOH JOKYMEHTALUH;;
Taluu;; * o(opMIIATH 3aKOHYEH- | * IpHeMamu opopmiie-
* npaBuia OPOPMIIEHUS | HbIEe NPOEKTHO-KOHCTPYK- | HHS 3aKOHYEHHBIX
3aKOHYEHHBIX MIPOEKTHO- | TOPCKUE pabOTBhL.; IIPOEKTHO-KOHCTPYK-
KOHCTPYKTOPCKUX paboT.; TOPCKUX padorT.;
VYIOBNETBOPUTENIBH | * TpEeACTaBIEHUE 00 * paspalaTbIBaTh MOA * OTICIIBHBIMH HABBIKA-
0 (IIOpOroBBIi OCHOBax pa3paboTKu PYKOBOJCTBOM IIPOCKT- MU pa3pabOTKU IPOEKT-
YPOBEHB) MPOEKTHON U TEXHUYE- HYIO U TEXHUYECKYIO I0- | HOW M TEXHUYECKOU J10-

KyMEHTALIUH;;
* npueMamu ohopmIie-
HUS IIPOEKTHO-KOHCTPYK-
TOPCKHUX pELICHUM.;

2.2 Komnerennus I1K-6
[TIK-6: TOTOBHOCTBIO BBINOJIHATh pacyeT U MPOEKTUPOBAHUE JETAJICH, Y3JI0B U YCTPOUCTB pajihoO-
TCXHUYCCKUX CUCTCM B COOTBCTCTBHUU C TCXHUYCCKHUM 3aJaHUCM C UCITIOJIb30BAHUCM CPCACTB aBTOMATU3a -
[IUU TIPOEKTUPOBAHUSI.
Jist hopMHUPOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYILECTBUTH PSiJ ATAroB. DTarbl (OpMUPOBaHUS
KOMITETEHI[MH, IPUMEHSEMbIE ISl 3TOTO BUABI 3aHATHI U HCMOJIb3yeMble CPEJICTBA OLICHUBAHUS IpeN-

CTaBJIEHBI B TA0JIHLIE 5.
OPMHUPOBAHUs KOMIIETCHIIMH M UCIIOJIb3YEMbIE CPEICTBA OIICHUBAHHUS

Tabmuna 5 — Dramsl

CocTasn

3HaTh

VYMeTh

Bnanets

CopepxaHnue sTa-
OB

AJITOPUTMBI pacdyeTa u
NPOEKTUPOBAHUSA JeTalleH,
Y3JI0B U YCTPOMCTB PaIHO-
TEXHUYECKUX CHCTEM B CO-
OTBETCTBUHU C TECXHUYC-

CKHM 3aJaHHUEM, METOANKU

IIPOEKTUPOBAHUS PaJHO-
TEXHUYECKUX YCTPOUCTB U
CHCTEM C UCIIOIb30BaHHEM
CpEACTB aBTOMAaTH3alu1
IIPOEKTHPOBAHUS.

MIPOBOJIUTH PACUETHI U
MIPOEKTUPOBAHUE JeTalIeH,

Y3JIOB U YCTPOWCTB pauo-
TEXHUYECKHUX CHCTEM B CO-

OTBCTCTBUU C TCXHHNYC-
CKHM 3aJaHHUEM, HUCIIOJIb-
30BaThb CpCACTBA aBTOMaA-

THU3alUU IIPOCKTUPOBAHUSA

Ul pacyeTa v MPOEeKTUPO-
BaHUs JeTaliel, y3JI0B U

YCTPOUCTB pauOTEXHUYE-

CKHX CHCTCM.

METO/IMKaMH pacyeTa u
MIPOEKTUPOBAHUS JeTalIeH,
y3JI0B U YCTPOMCTB paiHO-
TEXHUYECKHUX CHCTEM; Ha-
BBIKAMU IIPOEKTUPOBAHUSA
y3JI0B U yCTPOMCTB paauo-
TCXHUYCCKHUX CUCTEM C UC-
MOJIb30BAaHUEM CPEICTB
aBTOMATU3aluu IIPOCKTH-
pOBaHUA.

Buner 3angaTuit

* IIpakTnueckue 3aHs-
TUS;
e Jleknuw;

* [IpakTnueckue 3aHs-

THUS;
o Jlexnmu;

* (CamocrodrenbHas pa-
0oTa;
 JlaGoparopHsie pabo-
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* CamocrosiTenbHas pa-
ooTa;

» JlaGopaTtopHsie pabo-
TBI;

» CamocrosiTenpHas pa-
oora;

» JlabopaTtopHbie pabo-
TBI;

THI;

Ucnons3yembie * KoutponwsHas pabora; | ¢ KonrposbHas pabota; | * Otuet no nmabopatop-
CpeICTBa OLEHUBAa- | ¢ OTuer no jgabopatop- | * Otuer no naboparop- | HOM padore;
HUA HOH pa0ore; HOH pa0ore; ¢ DK3aMeH;
* Omnpoc Ha 3aHATHSIX; * Omnpoc Ha 3aHATHUSIX;
* DK3aMeH; * DK3aMEH;
®opMynUpoBKa MOKa3aTeNlell U KPUTEPUEB OLEHUBAHUS JaHHOW KOMIIETEHLMU MpUBEACHA B Ta-
omutie 6.
Tabmua 6 — [Tokazarenau M KpUTEPHUH OIEHUBAHMSI KOMIIETEHIIMY Ha dTamax
CocTasn 3HaTh VYMeTh Bnanets
OTnnyHO * 000CHOBBIBAET AJITO- * TPaMOTHO MPOBOJUT * YBEpPEHHO BIIAJICET Me-

(BBICOKUIT YPOBEHbD)

PUTMBI pacyeTa 1 MpoeK-
TUPOBAHUS JETaJICH,
y3JI0B ¥ YCTPOICTB pa-
JUOTECXHUYCCKUX CUCTEM
B COOTBETCTBUU C TEXHHU-
YECKUM 3aJaHUEM;;

* 000CHOBBIBAET AJITO-
PHUTMBI pacyeTa U IIpOeK-
TUPOBAHUS JEeTale,
Y3JIOB M YCTPOMCTB pa-
JTUOTEXHUYECKUX CUCTEM
B COOTBCTCTBHU C TCXHU-
YECKHUM 3aJJaHUEM;;

pacyeThl ¥ IPOECKTUPOBA-
HUE JIETAJIEH, Y3JI0B U
YCTPOMCTB paIMOTEXHU-
YECKHX CHCTEM B COOT-
BETCTBUHU C TEXHUYECCKUM
3aJlaHUEM;;

* YBEPEHHO MPUMEHSET
CpEeACTBA aBTOMATU3aluU
MPOEKTUPOBAHUS TS
pacdeTa v MpoeKTUPOBa-
HUS IeTajieH, y3J10B U
YCTPOMCTB paIMOTEXHU-
YECKHX CHUCTEM.;

TOAMKAMU pacyeTa U
IPOEKTUPOBAHHUSA JETa-
JIeH, y3JI0B U YCTPOMCTB
PaAMOTEXHUYECKUX CU-
CTEM;;

* CBOOOIHO UCIIOJIB3YET
IpUEeMbl IPOEKTUPOBA-
HUS y3JI0B U YCTPOMCTB
pazuOTEXHUYECKHUX CH-
CTEM C UCII0JIb30BAHUEM
CpEeCTB aBTOMAaTH3alUU
IIPOEKTUPOBAHUA. ;

Xoporo (6a30BbIi

¢ IOHHUMACT AJIrOPUTMBI

¢ CaMOCTOATEIIBHO IIp-

* BJIaJIEET METOAUKAMHU

JIeH, Y3JI0B U yCTPOMCTB
PaguoO-TEXHUYECKHUX CH-
CTEM;;

* HMeEET NPEJCTABICHUE
0 METOJUKaX MPOEKTUPO-
BaHUS y3JI0B U YCTPOMCTB
pagMOTEXHUYECKUX CU-

YPOBEHB) pacdeTra ¥ IPOECKTHUPOBa- | BOJUT pacyeThl U IPOCK- | pacyeTa U IMPOEKTUPOBa-
HUs JIeTajieH, y3JI0B U TUPOBAHUE JACTANICH, HUs JIeTajeH, y3JI0B U
YCTPOMCTB paIuO-TEXHU- | Y3JI0B U YCTPOMCTB pa- YCTPOMCTB paINOTEXHU-
YECKUX CHUCTEM B COOT- JUOTEXHUYECKUX CUCTEM | YECKHX CHCTEM;;
BETCTBUHU C TEXHUYECKHUM | B COOTBETCTBUHU C TEXHU- | * HCIIOJIb3YET IIPUEMBI
3aJaHHUEM;; YECKUM 3aJaHUEM;; MPOEKTUPOBAHUS Y3JI0B U
¢ APrymcHTHUPYECT IMOpPs- ® KOPPEKTHO HUCIIOJIB3YET yCTpOﬁCTB pPanTuoOTECXHHU-
JIOK IIPOEKTUPOBAHUS pa- | CPEACTBA aBTOMATU3AllMN | YECKHUX CUCTEM C UCIIOJIb-
JUOTEXHUYECKUX MPOEKTUPOBAHUS ISt 30BaHHUEM CPEICTB aBTO-
YCTPOUCTB U CHCTEM C pacyera ¥ MPOEKTUPOBa- | MaTU3alUU IIPOEKTUPOBa-
UCIIOJIB30BAaHUEM CPEJICTB | HMS JIe-TajleH, y3JI0B U HUSL;
ABTOMATU3AIMU IPOEKTH- | YCTPOMCTB PAIUOTEXHHU-
poBaHuA.; YECKUX CUCTEM.;

VYIOBIETBOPUTEIBH | * BOCIPOU3BOAMUT OCHOB-| * YMEET IPEICTaBIATh * BIAJEET TEPMHUHOJIOTH-

0 (IOpPOroBBbIi HBIC IIPUHIIUIIEL pacycTa pe3yNbTaThl PACUETOB Xa- | €i B 001aCTH MPOEKTUPO-

YPOBEHb) U IIPOEKTUPOBAHUS J€Ta- | PAKTEPUCTHUK Y3JIOB U BaHHUs y3JI0B U YCTPOICTB

YCTPOUCTB paguOTEXHU-
YECKUX CHCTEM;;

* ymMmeer paboTaThb CO
CIIPABOYHOM JIUTEPATY-
poit.;

PAAUOTCXHUYCCKUX CU-
CTEM;;

* crnoco0eH KOPPEKTHO
NPEICTaBUTh PE3YJIbTATHI
pacuera XapaKTepHCTUK
y3JIOB U YCTPOMCTB
CPEICTB paguOTeXHHYE-
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CTCM., CKHX CHCTCM. ,

3 TunoBble KOHTPOJIbHbIE 3aJaHUSA
Jist peanuzanuy BBIMIEIEPEUUCICHHBIX 3a/1a4 00y4eHUS] MCIONB3YIOTCS THIIOBbIE KOHTPOJbHBIC
3aJIaHUs WIIM WHBIC MaTepHabl, HEOOXOAMMBIC JIJIsl OIEHKH 3HAHWW, YMEHUH, HABBIKOB U (MJIH) OTIBITA JIe-
ATEIHHOCTH, XapaKTePU3YIOMIUX dTambl (GOpMHUPOBAHHUS KOMIIETEHIIM B MPOIIECCe OCBOCHHUS 00pa3oBa-
TEJIbHOU MPOrpamMMBbl, B CIEAYIOIIEM COCTAaBE.

3.1 TeMbI OIPOCOB HA 3AHSATHAX
— Merozap! nnppoBoil MOAYISAINHA B MHOTOKAHAIBHBIX HU(POBBIX CUCTEMAaxX CBA3U. MeTOMbI Op-
raHu3aluy KaHaJlOB MHOXKECTBEHHOTo joctyma. IlceBpocmyuaiiHble MOCIeI0BaTEIbHOCTH B MHOTOKA-
HAJBHBIX cucTeMax cBs3H. CHcTeMbl MOOMIIBHOM CBSI3U.

3.2 JKk3aMeHalIOHHbIE BONPOCHI

— KBagparypHoe npeacTtaBieHue y3KONOJIOCHOTO CUTHala, KBaJpaTypHas MOAyisinus. MHoromno-
3UIIMOHHAS KBaapaTrypHas amiuntyaHas Moayisinus QAM-M. YacToTHas MaHUITYIALMS C MUHUMAJIbHBIM
caeurom MSK. Monynmsmus nw/4DQPSK. Oproronanpaast momymsinus. OpTOroHalIbHOE YacTOTHOE
MyJnbTHILIEKCHpoBanue naHHbIX OFDM. OFDM monymnsius - nukindeckuid npeduxc MeToapl opranusa-
111 KaHAJI0B MHO>KECTBEHHOT'O J10CTyIa. YacTOTHOE HE OPTOTOHAJIBLHOE YIUIOTHEHUE KaHAJIOB, 3aIlIUTHBII
UHTEepBaJl. BpeMeHHOe yIUIOTHEHHE KaHAJIOB, 3alIUTHBIN HHTepBajl/ YacTOTHOE OPTOrOHAIBHOE YILIOTHE-
nue kanatoB OFDMA. KonoBoe yrioTHeHHe KaHAOB, 0000meHHas cTpykrypa. [llupokornonocHsie ka-
Haibl cBs3u. lllupokononocHble curHaibl, 6a3a curuaia, kodphuueHT pacumpenus cnekrpa. [lcesmno-
CIIydaifHbIE MTOCIIEI0BATEIbHOCTH, anropuT™ GopmupoBanus auneiHbIX TICI, cTpykTypHas cxema rese-
paropa suHerHo# [ICII. Henuneitnsie IICII, ctpyktypHas cxema reneparopa Henuneiinoi [1CII ¢ BHem-
Hell 1 BHyTpeHHel nornyeckoil ¢pynkuueil. Jluneitnpie IICII MmakcuManbHOM AJMHBI, CTPYKTYypHAst cXeMa
reHeparopa M-nocienoBarenbHOCTH. [[pUHIIMI TOBTOPHOTO UCIIOJIB30BAHMS YACTOT B COTOBBIX CHCTEMAX
cBs3u. JlymnekcHbiil pesxxuM paboTel. Cuctema TpankoBoit cBsisn TETRA. BpemenHas cTpykTypa rpymnmno-
BOro noroka. O6o0mieHHas cTpykTypa kanana. CrucreMa MOOWIBHOM CBSI3U C KOJAOBBIM pa3zelieHueM Ka-
HasoB. Crannapt 1S-95 OOmas xapakTepuCTHKa CUCTEMbI, TexHHUeckue napamerpbl. Cranmapt 1S-95.
bazoBas cranuusa. Aucam6au komupyromux [ICIT u ux HasHauenue. Cranmapt 1S-95. CocTaB, Ha3Haue-
HUE W OpraHu3alusl KOIOBBIX KaHajoB 0a3oBoi cranimu. LTE — Meron opraHu3anuy KaHajIoB MHOXeE-
CTBEHHOTO JIOCTyMa, CTPyKTypa kaapa tumna 2 (TDD), cmotsl, cyodpeiimbl. LTE — Hucxonsauuii kaHan
(Downlink), ¢usnyeckue xanamwl, pecypcHas ceTka, pecypcHbsle O6moku. LTE — Hucxopsmmii kanain |,
dbopmupoBanne OFDMA cuMBo1a, OCHOBHBIE TIPOLICTYPHI.

3.3 Tembl KOHTPOJIBLHBIX padoT
— MHoromno3unuoHHas UPPOBAsT MOTYIISIIHS.
— @®opMupOBaHHE M-TIOCIIEA0BATEIBHOCTEM.

3.4 Tembl 12060paTOPHBIX PadoT
— MHccnenoBanue kanana cBsa3u ais nepeaaun MKM-curnana.
— Merox MHOXXECTBEHHOTO JIOCTYTA C YaCTOTHBIM paszzeiienneM kaHaioB OFDMA.
— IIpouenypa skBanaiizupoBanusi B OFDMA.

4 MeToanuecKkue MaTepHuaJlbl
s obecnieueHust mporecca 0OydeHHs M pelIeHus 3ajad o0y4eHHUs! UCHOJIb3YIOTCS CIEAYIOIINe
MaTepHabl:
— METOJUYECKHE MaTepuabl, ONPENSISIONINE TPOLEAYPhl OLICHUBAHUS 3HAaHUM, YMEHUI, HaBbI-
KOB U (WJIM) ONBITA JESATENbHOCTH, XapaKTEPU3YIOIIUX 3Tallbl (OP-MUPOBAHMS KOMIIETEHIIUN, COTJIACHO II.
12 paboueii mporpamMmsl.

4.1. OcHOoBHas1 JIMTEpaTypa
1. Tludposas moOwIbHAsS pagrocBs3h [ Tekct] : yueOHOe mocobue mist By3oB / B. A. TankuH. - 2-
e u3a., nepepad. u gom. - M. : 'opsiuas nunaus - Tenekom, 2012. - 592 c. (nanuuue B 6ubnuorexe TYCYP
- 40 7K3.)
2. Hudposas o6paboTka curHanos : YueOHoe mocobue as By30B / A. b. Cepruenko. - 2-e u3g. -
CIIG. : TTutep, 2007. - 750[2] c. (mammune B oubmmoteke TYCYP - 70 9k3.)
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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. MHorokaHaibHble cucTeMbl HUGPOBON paarocBs3u: Meroauueckoe nocodue K Jiaboparop-
HeIM pabotam / JlemumoB A. . - 2012. 24 c. [DOnektpoHHbli pecypc] - Pexum moctyna:
http://edu.tusur.ru/publications/1609, mara obpamenus: 24.01.2017. [OnexTpoHHbIi pecypc]. -
http://edu.tusur.ru/publications/1609

2. MHuorokaHaipHbIe ITU(PPOBBIE CUCTEMBI Nepenaun: MeTomudeckoe mocoone K MpakTHIEeCKUM
3aHATHAM 10 CHELUATBHOCTSM JUISl BCEX TEXHMUYECKUX HANpPABICHUH PaJUOTEXHUUYECKOTro (axynpTera /
HemumoB A. . - 2014, 25 c¢. [DnextponHsld  pecypc] - Pexum  pmocrtyna:
http://edu.tusur.ru/publications/4185, nara oOpawmenus: 24.01.2017. [OnexktpoHHbIi pecypc]. -
http://edu.tusur.ru/publications/4185

3. MHorokaHajgbHble CHUCTEMbI LU(POBOM paguocBs3u: YueOHO-METOAUUecKoe mocolbue 1o
camocrosTenbHOr padore/ emumo A. S. - 2012. 45 c. [DnexkrpoHHBIA pecypc| - Pexum mocryma:
http://edu.tusur.ru/publications/1598, nara oOpawmenus: 24.01.2017. [OnexktpoHHbIi pecypc]. -
http://edu.tusur.ru/publications/1598

4. OcHOBBI OCTPOEHHSI CUCTEM OECIIPOBOIHOIO IIHUPOKOMNOIOCHOTO A0CTyNa: Y4eOHO-MEeTOIu -
yeckoe rmocobue st madboparopasix padbot / Kprokos f. B., Poroxxaukos E. B., [llubensryt A. A. - 2015.
49 c. [DnextpoHHsIit pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/5107, cBoOOAHBIIA.

4.4. Ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIE U MOUCKOBbIE CHCTEMBI
1. 1. O6pazoBarenpubiii moptan TYCYP,(http://edu.tusur/ru, http://lib.tusur/ru),
2. 2. Google, SAunex
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