MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
TeopeTnyeckne 0CHOBBI COBPEMEHHBIX TEXHOJIOTHI1 0eCIIPOBOIHOM CBS3H

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenne moaroroBku /  cnenuanbHOCTh:  10.05.02 HWudopmanuonHas  06e30MacHOCTb
TeJIeKOMMYHMKAUMOHHBIX CHCTEM

Hampasnennocts (mpoduns) / cnenuanuzanus: be30macHOCTh TeJIeKOMMYHMKAIMOHHBIX CHCTEM
HHG(pOPMALMOHHOI0 B3aUMOJCHCTBHSA

dopma oOyueHUs: OUHASA

®QakynereT: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: PCC, Kajdenpa paanodieKTpOHUKH U CHCTEM CBSI3H

Kypc: 3

Cemectp: 6

Y4eOusiii mnan Habopa 2012 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 6 cemectp Bcero Ennanner
1 Jlexnn 20 20 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 54 54 4acoB
5 CamocTosiTenbHas paboTa 54 54 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 OO0m1as Tpy10EMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auet: 6 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokot Ne 10 ot « 18 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnernuanbHoctu) 10.05.02 MuapopMmanmonHas 0€30MacHOCTh TEICKOMMYHUKAIIMOHHBIX CHCTEM,
yrBepxkaeHHoro 16.11.2016 roma, paccmoTpeHa u onoOpeHa Ha 3acemanuu kKadeapsr PTC «  »
20 ropma, mpotokos Ne

PazpaboTuuk:
noueHt kag. PTC B. A. Konorpusos

3aBenyronmii o0ecnieunBaromeii kad.
PTC C. B. MenuxoB

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PCC A. B. ®artees
OKCIIepTHI:

JoneHT Kadeapbl paTuoTeXHUIECKUX
cucteMm (PTC) B. A. I'pomoB

Crapuuii npernonaBateib Kadeapbl
PazaMOIEKTPOHUKH U CUCTEM CBSI3U
(PCC) 1O. B. 3enenenxkas
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

O3HaKOMUTH CTYJICHTOB C TEXHOJOTUSIMH OECIIPOBOIHOM CBS3H, @ UMEHHO C: CYIIECTBYIOIIUMH CH-
cTeMaM# OeCIPOBOAHOTO JOCTYMA, MPUHIUNAMHU (YHKIHOHHUPOBAHHS, OCOOCHHOCTSIMH pPacHpOCTpaHe-
HUS PaIUOBOIH HUCIIOIB3YEMbIX JUAMa30HOB YacTOT, BAUSHUEM MHOTOTYYE€BOCTH KaHAJIOB PacIpOCTpaHe-
HUSl, IPOMYCKHON CITOCOOHOCTHIO OECTIPOBOHBIX KAHAJIOB, UCIIOIB3YEMbIMU METOAAMU MOAYISINH U TIO-
MEXO0YCTOMYMBOTO KOJUPOBAHUS, HCIOJIB30BAHMEM IPOCTPAHCTBEHHO-BPEMEHHBIX METOJOB IEepeayH,
croco0amMy BBIPABHUBAHUSI XapaKTEPUCTUK KaHalla, TEXHOJIOTUEH MOIYIAINYA HAa HECKONbKUX HECYIIUX,
IIUPOKONOJIOCHBIMH CHUCTEMaMHU TI€PEIadur, TEXHOJIOTHUIMU MYJIbTHILUIEKCUPOBAHUS KaHAJIOB, COTOBOU Op-
raHm3alyei ceTe CBs3H.

CdopmupoBaTh CIOCOOHOCTH BBHITIONHATH YCTAHOBKY, HACTPOWKY, OOCTy>KUBAaHHE, TUArHOCTHUKY,
HKCIUTyaTalldi0 ¥ BOCCTAHOBIEHUE PAOOTOCIIOCOOHOCTH TEIEKOMMYHHUKAITMOHHOTO 000pYIOBaHUS U TIPH-
OO0pOB, TEXHUYECKUX U MPOTPAMMHO-ANINIAPATHBIX CPEJCTB 3aIIUTHI TEJICKOMMYHUKAIIMOHHBIX CETEH U CH -
ctem (I1IK-14).

1.2. 3agaun IMCHMIIINHBI
— Ha xoHKpeTHBIX mpUMEpPAX pazo0opaTbcs C BOMPOCAMHU MOIYJSIIUU, TOMEXOYCTOMYHUBOIO KO-
JTUPOBAHMS, MHOKECTBEHHOTO JIOCTYIIA, Pa3/elICHUs] KaHAIOB, CHHXPOHH3AIHEH.

2. Mecto mucuunimebl B ctpykrype OIIOII
Hucummuimaa «TeopeTHdeckne OCHOBBI COBPEMEHHBIX TEXHOJIOTHH OECIpOBOJHON CBSI3U»
(b1.B.O/1.6) otHOCHUTCS K O5OKY | (BapuaTHBHAS 4acTh).
[TpenmecTBYIOMMUMI AUCHUILTNHAMY, (POPMUPYIOIIMMHU HavdalbHbIC 3HAHUA, SBIAIOTCA: Marema-
TUYECKUH aHaln3, Teopus paIuOTEXHUYECKUX CUTHAJIOB.
[Tocnenyromumu TUCIAILTHHAME SBISIOTCs: CeTn U cucTeMbl niepeaadn nHpopmanuu, Lndposas
00paboTKa CUTHAJOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS AHCHUTINHBI

[Tponecc n3yueHus QUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— TIK-14 criocoOHOCTBIO BBITIOIHSTH YCTAHOBKY, HACTPOWKY, 00CTY)KMBaHUE, TUATHOCTUKY, IKC-
IUTyaTallli0 U BOCCTAHOBJIEHHWE PA0OTOCIIOCOOHOCTH TEIEKOMMYHHUKALMOHHOIO 000pyI0BaHus U Ipubo-
POB, TEXHUUYECKUX U NPOTrPaMMHO-ANIAPATHBIX CPEACTB 3aIIUTHI TEJIEKOMMYHHUKAL[MOHHBIX CETEH U CHU-
CTEM;

B pesynpTare u3ydeHus: IMCLUIIIMHBI 00YJatOIUNACS TO0JIKEH:

— 3HaTh * (QU3HYECKHE OCHOBBI U TEXHHUUYECKHE BO3MOXKHOCTH COBPEMEHHBIX TEXHOJIOTMH Oec-
IPOBOJHOM CBSI3M; * 00IACTH MPUMEHEHHSI, TUIBI KOHTEHTA ¥ TPpeOOBaHUs K KaUeCTBY yCIyT, o0ecreurBa-
€MBIX Pa3JInYHBIMU COBPEMEHHBIMU TEXHOJIOTUSMH OECIIPOBOIHON CBA3H.

—  YMeTb * BHIOMpATh Ha NMPAKTHUKE TUII COBPEMEHHOM TEXHOJIOIMHU JJIsl OpraHu3auu 6ecrpoBoI-
HOW CBSI3M KOHKPETHOTO MPOEKTa; * pa3padaTbiBaTh U 00OCHOBBIBATH COOTBETCTBYIOIINE TEXHUYECKOMY
3aJJaHUI0 U COBPEMEHHOMY YPOBHIO Pa3BUTHS TEOPUU U TEXHHUKH CTPYKTYPHBIE CXEMBbI CHCTEM CBSI3M U
ApXUTEKTYpPy COOTBETCTBYIOIIMX OECIIPOBOJIHBIX CETEH C yYETOM YCIOBHUN MX SKCIUTyaTallMd, BKIIIOYAs
TpeOOBaHUS YKOHOMHKH, KaueCTBa MPEIOCTaBISIEMbIX YCIIYT, OXpaHbl TPY/Aa U OKpYXKarollel cpeapl; * 00-
OCHOBaHHO BBIOMpATh (YHKIMOHAIbHBIE OJOKH CHCTEM M CETeW CBA3M C Y4eTOM TPeOOBaHUIl 3IEKTPO-
MarHUTHOM COBMECTUMOCTH, TEXHOJIOTUYHOCTH, YA0OCTBA U HAJEKHOCTH IKCILTyaTal[il, SKOHOMUYECKON
U CHEKTpalbHOM 3(h(HEeKTUBHOCTH; * OCYIIECTBIATh pacyeT UM OOOCHOBAHHBIA BBHIOOpP 3HAYEHUH mMapa-
MeTpOB (YHKITMOHATHHBIX OJIOKOB CHCTEM CBSI3M Ha OCHOBE PE3YJILTATOB aHAN3a TPEOOBaHUH K KAUYECTBY
IIPEIOCTABIIAEMBIX YCIIYT, CTPEMACH K UX TEXHUKO-IKOHOMHUYECKOM ONTUMHU3ALUH; * IPOBOJUTH UIMHUTALIU -
OHHBIN WJIM HaTYPHBIN SKCIIEPUMEHT 10 U3MEPEHUI0 OCHOBHBIX MOKa3aTele U XapaKTepUCTUK CUCTEM U
uX (PyHKIMOHAJIBHBIX OJIOKOB.

— BJaJeTh * IEPBUYHBIMU HaBBIKAMH BbIOOpa (DYHKIMOHAJIBHBIX OJOKOB CHUCTEM CBSI3UM M UX
00BEJMHEHUS /111 COBMECTHOM pabOTHI PU COCTABICHUH MPOEKTA CUCTEMBI, €r0 pealn3aluu U TEXHUYE -
CKOM 3KCILTyaTalliy; ® HaBbIKaMU IJIAHUPOBAHUS UMUTAIIMOHHOTO U allllapaTHOTO 3KCIIEPUMEHTa, MPOBO-
JUMOTO C IIeTbI0 3KCIIEPUMEHTAILHON OLEHKH OCHOBHBIX XapaKTEPUCTHK KayecTBa (PYHKIIMOHUPOBAHMS
YCTPOICTB U CUCTEM, IIOCTPOECHHBIX HA OCHOBE OECTIPOBOAHBIX TEXHOJIOTHH.
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4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0mast TpyI0EMKOCTb JUCHHUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHUILIBI U IIPECcTaBIeHa B Ta0Iu -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

6 cemectp
AyrmuTopHsble 3aHATHS (BCETO) 54 54
Jlexuun 20 20
[IpakTueckue 3aHATHS 18 18
JlaGopaTtopHbIe pabOThI 16 16
CamocrosiTenpHas paboTa (Bcero) 54 54
[ToaroroBka k 1abopaTopHBIM paboTam 10 10
[TpopaboTka JIEKITMOHHOTO MaTepuaia 26 26
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 18 18
Bcero (6e3 ax3amena) 108 108
OO61was Tpy1I0eMKOCTb, 4 108 108
3auetHbie EquHutb 3.0 3.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Paziensl TUCIUIUTMHEI ¥ BUBI 3aHATUN PUBEICHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pa3gensl AUCIHUIUIMHEL U BUABI 3aHSITHH

= | = | = 28] 1:
: o ° 3 9 = =
? S s s S 20
HazBanus pa3aenoB 1UCHUIUIMHBI i ® =Y o, o 2 &5
= 5 = s & 0 ==
. < < o e =
= = ) 2t S g
6 cemecTp
1 Beenenne. CoBpeMEHHbIE HAIIPABJICHUS 2 2 2 6 12 |1IK-14
Pa3BUTHUS TEXHOJIOTUN OECIIPOBOTHOM
CBSI3U
2 TeopeTnueckrne OCHOBBI COBPEMEHHOM 4 6 10 16 36 |IIK-14
TEXHUKHU OECIPOBOAHOM CBSA3U
3 IIIupokonosocHas CBA3b 4 4 0 8 16 |IIK-14
4 TexHONOTUU C OpraHU3aIMel Po- 2 0 0 6 8 [1K-14
CTPaHCTBEHHBIX KaHAJIOB
5 TlomexoycTOMYMBOE KOAUPOBAHUE. 4 2 4 8 18 |IIK-14
AJanTUBHBIE CUCTEMBI NIEpEAUN
6 CBepXIIUPOKONOJIOCHAS CBSI3b 2 4 0 8 14 | TIK-14
7 OCHOBHBIE TEH/JACHLIUU PA3BUTHUS TEXHO- 2 0 0 2 4 I1K-14
JIOTHi 0ECTIPOBOIHOM CBSI3U
Hroro 3a cemectp 20 18 16 54 108
Hroro 20 18 16 54 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

o Y =
= 2 =
3 s 5
Z = 5
HasBanus paznenos Coneprkanue pas3enoB JUCLUILINHEI 110 JIEKIHUAM 7 &5
o S g
= o, =
a o 2
= S
6 cemecTp
1 Beenenue. [enun, 3anaun 1 coaepxanue TUCHUIUIMHBL. McTopust 2 I1IK-14
CoBpemeHHbIE 6ecripoBOHOM CBsI3U. OCHOBBI (PYHKIIMOHHUPOBAHUSI.
HanpasieHus pa3Butus | CoBpeMeHHbIE OECIIPOBOHBIE CUCTEMBI U IEPCIEKTH-
TEXHOJIOTUI BbI UX PAa3BUTHSL.
OeCIpOBOHOM CBSI3U Wroro
2 Teopernueckne 0ocHOBBI | COBpeMEHHBIE METO/IBI II(PPOBOH MOTYJISIINH. 4 [IK-14
COBpeMeHHOU TeXHUKH | COBpeMEHHBIE METObI KOAUPOBAHUS HCTOUYHUKOB CO-
0ecrpoBOHOM CBS3U OOLIEHUH ¥ TOMEXO0YCTOMYHMBOIO KoJupoBaHus. MaTte-
MaTH4YECKHE MOJIEIN MHOTOJIy4€BbIX KAHAJIOB CBSI3H.
OnTuMabHble METOJIBI JIEMOIYIISLIUN CUTHAJIOB B
MHOTOJTy4€BbIX KaHanax. CUrHaJIbHO-KOZIOBBIE
KOHCTPYKIMH U TypOO-KOZBI.
Hroro
3 lIupokonosiocHas [[IupoxoronocHas CBsA3b C MPOCTHIMH M IIITYMOIIO00- [IK-14
CBSI3b HbIMH curHasiaMu. OCHOBBI TEXHOJIOTMH KOIOBOTO U
KOJIOBO-BPEMEHHOTI'0 pa3JesIeHNs KaHanoB. OCHOBBI
TEXHOJIOTUH KOJJOBOT'O pa3/eJIeHNsl KaHaJIOB CO MHO-
I'MMH HeCyIIMMHU. OCHOBBI TEXHOJIOTUH OPTOTOHAJIb-
HOT'O YaCTOTHOI'O pa3/IeIeHNs KaHaJIOB.
Hroro
4 TexHonoruu ¢ OcHOBBI (hOpMUPOBAHUS TIPOCTPAHCTBEHHBIX KaHA- [IK-14
OpraHusanuen 710B. CHCTEMBI CO MHOTMMH BBIXOAAMH U MHOTUMU
MIPOCTPAHCTBEHHBIX BxoaaMu. IIpocTpaHCTBEHHO-BPEMEHHOE KOAUPOBA-
KaHaJIOB Hue. [IpocTpaHCTBEHHOE MYJIBTUILIEKCUPOBAHUE.
Hroro
5 IlomexoycroiunBoe DkBanaiizepsl U TypOO-BeIpaBHUBaHUE. CHCTEMBI Oec- [IK-14
KOIMPOBAHUE. IIPOBOJIHOM CBSI3U C MIEPEMEHHON CKOPOCTBIO Iepea-
AJlanTUBHBIE CUCTEMBbI 9YH. AJJaNTHBHBIC aHTEHHBI B CUCTEMaxX OecTpOBOIHON
nepenadu CBSI3H.
Hroro 4
6 CeepxumpokornosiocHas | O61acTu IPUMEHEHHUS U CYLTHOCTh CBEPXLIMPOKOIO- [IK-14
CBA3b nocuHo#t (CLUIT) Texnonmoruu. Metoas! hopMupoBaHus
n nznydyenus CIUII curnanos. Mogenu pacnpoctpa-
HeHus u Metoabl Aemonyssiiuu CIUIT curnanos.
CBepXxObICTpOAEHCTBYIOIINE IEPCOHATBHBIE CETH.
Hroro
7 OcHoBHBbIE TeHAeHIIMKA | COTOBBIE CHCTEMBI M OECTIPOBO/IHBIE CETH ¢ 0a30BOM [IK-14

pa3BUTHS TEXHOJIOTUI
0eCTpOBOTHOM CBSI3H

uHppactpykrypoii. [loBTopHOE HCIIONB30BaHNE KaHA-
710B. EMKOCTEL COTBHI M OTHOIIIEHHUE CUTHAJI-IIOMEXA.
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JluHamuueckoe pactpe/iesieHue pPecypcoB.

HUroro 2

Hroro 3a cemectp 20

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (MIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmua 5.3 — Pa3aens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zenoB naHHON TUCHUIIIMHBI, A1 KOTOPBIX HEOOXOIUMO
HayMeHOBaHME TUCLUTLIHH U3y4yeHue 00eCIeunBaOIINX U 00ECIICUNBAEMbBIX AUCIUILINH

1 2 3 4 5 6 7

[IpenmecTByronme qUCUUILIMHBI

1 MareMaTruecKuii aHaIN3 + + + + +

2 Teopus paguOTEXHUYECKUX CHUT-
HaJoB

+ + + + +

[Tocnenyrouiye TUCHUTIITUHBI

1 CeTH 1 cucTembl epesadu UH-

- - + - +
¢bopmanuu

2 Iludposast 06pabOTKa CUTHAIOB + + +

5.4. CooTBeTCTBHE KOMIIETEHIUIi, POPMHUPYeMBbIX TPU U3YYeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX MPH W3yYEHUU IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCTaBIeHO B Tabnuie 5.4.
Tabmuna 5.4 — CooTBEeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYSHUH JAWUCIMIUIMHBI, ¥ BUJIOB 3aH-

TUN
§ Bunnl zanstuin
= : ~
© o
) <
5 y & 8 S DopMBI KOHTPOJIS
S = = g 3
g & = <
. = ©
IIK-14 + + + + 3amura otyera, OTYET 11O
nabopaTopHOU pabore,
Omnpoc Ha 3aHsaTHAX, Tect
6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYII.

7. JlJaGopaTtopHbie padoThI
HanmenoBanue n1abopaTtopHbIX padoOT npuBeieHo B Tadbmmue 7.1.
Tabmuma 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

HasBanwus pa3nenoB HaumenoBanue 1abopaTtopHbIX padoT

q
dopmupyembie
KOMIIETEHIIUU

TpynoeMKocCTsb,

6 cemecTp

[\

1 Beenenue. O3HakoMJIEHUE CO Cpefiol (PYHKIIMOHAILHOTO MOJIe- I1IK-14
CoBpeMeHHbIE nmupoBaHusi. DyHKIIMOHATBEHBIC OJIOKH OMOIMOTEUHBIX

HaMpaBJICHUs Pa3BUTUS | MOAYJCH.
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TEXHOJIOTUH Uroro 2
0OeCcpOBOHOM CBSI3U
2 Teopernueckue ocHoBbl | MccnenoBanne BPSK 1 QPSK monemoB (kimaccude- 4 I1IK-14
COBPEMEHHOU TEXHUKH CKHUl BAPHAHT U C (ha30BBIM KOJIEPOM).
GecrpoBoHoi cBs3H Uccnenosanue Pi/4 QPSK u MSK monemMoB (kiaccu- 4
YecKUH BapUaHT U C (Pa30BBIM KOAECPOM).
Uccnenoanne BFSK u 4 FSK monemos. 2
Uroro 10
5 TlomexoycToitunBoe HccnenoBanne anreOpandeckoro u MUKIMIECKOro 4 [IK-14
KOJMPOBAHHUE. OJIOYHBIX KOJICKOB.
AJlanTUBHBIE CUCTEMBbI Wroro 4
nepenayu
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHnoBaHue nMpakTHUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Ta6muia 8.1 — HaumeHoBaHUe MPaKTUYECKUX 3aHATHH (CEMHUHAPOB)
2 Y 5
= 2 E
3 =
Z > 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
S 2, 5
= g 2
Y 9 2
= S
6 cemecTp
1 Beenenue. CursHaibl ¥ MIOMEXH B aHAJIOTOBOW U IIU(PPOBOI pa- 2 [IK-14
CoBpemeHHbIE JUOCBSI3U — CTAaTUCTUYECKOE OMMCAHKE NTaPaMETPOB.
HaIpaBJICHUS Pa3BUTHUS
ANpaBJICHITA pa3 Hroro 2
TEXHOJIOTUH
OeCTIpOBOHOMN CBSI3U
2 TeopeTtnueckue ocHOBBI | [lapaMeTpbl M XapaKTEpUCTUKU aHAJIOTOBBIX U LU(ppo- 2 [IK-14
COBPEMEHHOM TEXHUKH | BbIX CUCTEM PAJAHOCBS3H — YCTAHOBIIEHUE UX B3aUMO-
0OeCTIpOBOJHOMN CBSI3U CBSI3H.
OO6HapyXeHHe U OIIEHKa MapaMeTPOB CUTHAJIOB B 2
COBPEMEHHBIX CUCTEMAaX MOABMKHOM paguoCBsI3U.
XapakTepuCTUKH COBPEMEHHBIX BUOB MOYJISIIIUU 2
CUTHAJIOB UCIIOJIb3YEMBIX B COBPEMEHHBIX CUCTEMAX
CBSI3H.
Hroro 6
3 [upokomnosocHas Ananm3 kaHana mudpoBoOH CBA3M. 2 [1K-14
CBASH AHanu3 KaHaia HIHPOKOMOIOCHOTO OECTIPOBOIHOTO 2
J0CTyTA.
Hroro 4
5 IlomexoycToiunBoe [TomexoycTolunBOE KOIMPOBAaHUE [IUPPOBBIX CUCTEM [IK-14
KOJIMPOBAHHE. paauoCBA3H.
ATanTUBHBIE CUCTEMBI
Aa ¢ cncre Htoro 2
neperaqn
6 CeepxumpokonosiocHast | CHHXpOHH3aLus B HU(POBBIX CHCTEMaX PaJUOCBS3H. 2 [IK-14
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CBSI3b VYIIOTHEHHE U AOCTYI B COBPEMEHHBIX CUCTEMAaX CBSI- 2
3H.
Hroro 4
Hroro 3a cemectp 18

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMIIETEHITMH TPECTaBICHbI B

tabmmue 9.1.
Tabmuua 9.1 — Buabsl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIINN
3 z g
3 > 5
v O =
Bunel camocTosTeInHON & )
Ha3Banus paznenos z = @DopMBbI KOHTPOJISA
paboThI 3 g 2
X g =
a B
= S
6 cemecTp
1 BBenenue. [ToaroroBka k mpakTuue- 2 TIK-14 3ammra otdyera, Onpoc Ha
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[ToaroroBka k 1aboparop- 2
HBIM paboTam
Hroro
6 CeepxmmpoxomnonocHas |IloaroroBka k npakruue- 4 |IIK-14 Ompoc Ha 3ansaTHAX, Tect
CBSI3b CKHM 3aHATHUSM, CEMUHA-
pam
[IpopaboTKa JIEKIIUOHHOTO 4
Matepuaina
Hroro
7 OcHoBHbIe TeHaeHIMU | [IpopaboTKa JICKIIMOHHOTO 2 T1IK-14 Tect
Pa3BUTHUSA TEXHOJIOTUI Marepualia
0ecrpoBOHOMN CBS3U Hroro 2
Hroro 3a cemectp 54
Hroro 54
10. KypcoBasi paGora (mpoexr)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcsl

11.1. banjbHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
3amuTa oT4eTa 10 10 10 30
Omnpoc Ha 3aHATHAX 5 5 5 15
Otuer no n1aboparopHoit 5 5 5 15
pabote
Tect 10 15 15 40
Wroro makcumymM 3a nepu- 30 35 35 100
on
Hapacraromum ntorom 30 65 100 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU
basnel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOI cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT 2

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY
[TepecueT cymMmmBbl OAJIIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTABICH B TaOJIHUIIS

11.3.
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Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Tankun B. A. lludposas moOunsHas paguocssi3b: YueOHoe mocobue st By30B. ['pud YMO /
B. A. T'anikuH.- 2-e u3a. nepepad. u gomn. - M.: I'opsiuas nunus-Tenexkom, 2012. - 592 c.: (YyeGHOoe noco-
oue) (CnenuanbHOCTh 7S BBICIIUX YueOHBIX 3aBefeHUi). (Hanuuue B oubmotexke TYCYP - 40 5k3.)
2. Bonkos JI. H. Cucremsl uugpoBoii paauocssa3u. bazoBeie MeTOIbI U XapaKTepUCTUKU: YueOl-
Hoe nocobwue mis By3oB / JI. H. Bonkos, M. C. Hemupogckuit, 1O. C. lllunakos. - M.: Dxo-tpenas, 2005.
-390 c.: (bubmuorexka MTC & GSM). (manuune B 6ubmnorexke TYCVYP - 42 3k3.)

12.2. lonostHUTEILHAS JIATEPATYpa
1. Mopenoc-Caparoca P. ckyccTBO MOMEXOyCTOMYHUBOTO KOAMPOBAHUS. METO/IbI, arOPUTMBI,
npuMeHeHue: YueoHoe mocoobue st By30B: Ilep. ¢ anrn. / P. Mopenoc-Caparoca; niep.: B. b. Adanacnes.
(Mup cBsi3u; IX, 05). - M.: Texnocdepa, 2006. - 319 c. (manuune B Oudmorexke TYCYP - 40 3k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. MopnenbHOE WCCIEIOBAaHUE CHUTHAIBHO-KOJAOBBIX KOHCTPYKIHN IU(PPOBOH pajHOCBI3M Ha
ocHoBe BPSK u 8-PSK monymnsiuit: YuebHo-MeTommueckoe mocodue mo 1adbopaTtopHON U CaMOCTOSTENb -
HOW pabote u npakTuaeckuM 3ausatusM / Konorpusos B. A., Tokb6aeBa A. A. - 2017. 41 c. [DneKTpoHHBIH
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/7000, nara obpamenus: 22.05.2018.

2. MopnenbHOE WCCIEAOBAaHUE CHTHAIBHO-KOJOBBIX KOHCTPYKIHN IM(GPOBON pajHOCBI3M Ha
ocHoBe BPSK n QPSK momymnsiuii: YueOHO-MeTonuecKoe mocodue mo 1adopaTopHO U CAMOCTOSTEIb -
HOW pabote u npakTuaeckuM 3ausatusM / Konorpusos B. A., Tokb6aeBa A. A. - 2017. 42 c¢. [DneKTpOoHHBIH
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/6999, nara obpamenus: 22.05.2018.

3. MHccnenoBanue CBEpXIIMPOKOIMOIOCHONH MHOTOKaHAIBHON CHCTEMBI HAa OCHOBE TMPOM3BOIHBIX
["ayccoBa umnynbca: YueOHO-MeTOaMUECKOe MocoOue Mo JabopaTopHOM M CaMOCTOSTENbHON paboTe u
npakTruecknm 3aHsaTusiM / Komorpusos B. A., bazapcanyeBa A. b. - 2017. 30 c. [DnekrpoHHsIii pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/6991, nara oo6pamenus: 22.05.2018.

4. HWccrenoBaHue CBEPXIIMPOKONOIOCHONW MHOTOKAHATBLHOW CHCTEMBI HA OCHOBE MPOW3BOIHBIX
umnysbca Panes: YueOHo-MeTommueckoe mocodue 1o 1adopaTopHOi U CaMOCTOSTENEHOM paboTe U Mmpak-
tudeckuM 3arstusM / Konorpusos B. A., bazapcanyesa A. b. - 2017. 30 c. [DnekrponHsIit pecypc] - Pe-
kuM foctyna: https://edu.tusur.ru/publications/6992, nara oopamenus: 22.05.2018.

5. MHccnenoBanne MSK Monmema (peanuzanus ¢ ¢pa30BbIM KOAEPOM): YUeOHO-METOINICCKOE T10-
cobue o madbopartopHoit padore / Konorpusor B. A. - 2012. 39 c. [DnekTponHsIil pecypc] - Pexxum no -
cryna: https://edu.tusur.ru/publications/1525, nata oopamenwus: 22.05.2018.

6. HWccnemoBanne QPSK momema (peanmuzarust ¢ (a3oBbIM KOJAEpOM): YUeOHO-METOAMUYECKOE
noco6ue 1o abopatopHoit padore / Konorpusos B. A. - 2012. 35 c. [DnexTpoHHBIH pecypc] - Pexxum mo-
cryma: https://edu.tusur.ru/publications/1532, nata o6pamenus: 22.05.2018.

7. HccnenoBanue Pi/4 QPSK monmema (peanmzanusi ¢ pa3oBeM KozmepoMm): YdeOHO-MeTonu4e-

CornacoeaHa Ha noprane Ne 27006 10



ckoe mocobue 1o maboparopHoii padore / Komorpusos B. A. - 2012. 38 c¢. [DnekrpoHHsIii pecypc] - Pe-
xuM gocrtyna: https://edu.tusur.ru/publications/1527, nara oopamenus: 22.05.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALTIH.

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccnonabHbIe 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. eLIBRARY.RU Kpynueiimmii poccuiickuii ”HpOpMalrOHHBINA OPTaJl B 00JaCTH HAyKH, TeX-
2. HOJOTHM, METUIMHBI U o0pa3oBaHust. www.elibrary.ru Jloctyn cBoGOaHbIIH

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
o0ecrneyeHnue

13.1. O6mue TpeGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne JJIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOM aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTUTOPHUS ¢ KOJTMYECTBOM TIO-
CaZI0YHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepua/IibHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl
Jlaboparopus crienuanTu3upoBaHHAs
yueOHas ayuTopus Ui IPOBEACHUS 3aHATHI 1abOpaTopHOTO THUTIA
634034, Tomckast o6macts, 1. Tomck, Bepmmnuna ynmuna, a. 47, 427a ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:
- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBaress.
[TporpamMHOe obecnieueHre He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1adopaToOpHbIX padoT

Criennanu3upoBaHHas yueOHas ayAuTOpHs

yueOHasi ayIuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH Ja0OpaTOpHOro THUMA, yyeOHas ayIuTOpus AJIs NPOBENEHHs 3aHATUH CEMHHAPCKOIo
THUIIA, IOMEIIEHUE JJIs1 KypCOBOTO MIPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT)

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 427 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Jlocka MarHuTo-mMapKepHasi;

- Komnerorep;

- [Ina3menHas naxesns;

- Cepsep (2 mt.);

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
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- PaGouee mecto mpenogaBarens.
[IporpammuoOe obecrieueHue:

— Microsoft Windows XP

— Scilab

13.1.4. MaTrepuajbHO-TEXHMYECKOE U IPOTPaMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexkr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHasi MmeOerb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B DIIEKTPOHHYIO HH-
(dhopManmoOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[TepeyeHb MPOrpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MatepuaibHO-TeXHHYECKOe o0ecriedyeHre JUCIUIITHHBI /ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJINU/0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMM 3/10pPOBbS U HWHBaJIUIaMHU
OCYUIECTBIISIETCA C UCIIOIb30BAaHUEM CPEJICTB 00yUEHHs OOILIEro M ClelnaaIbHOTr0 Ha3HAYEHUSI.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLEH anmapaTypbl, MyJIbTUMEAUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yy yuyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (PopMax, MOOMIIBHOM CHCTEMBI MTpenoiaBaHus il 00YJaroIHXC s
C WHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasl ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyarolyecsi ¢ HapyllIeHHEeM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MTPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) MPHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS € HAPYLIEHUSIMH OIOPHO-ABUIaTeIbHOIO annapara HCIoJb-
3YIOTCS aJbTepPHATUBHBIE YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUYECKUE CPENICTBA ITpreMa/mepe-
nauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs ISl JIHo/Iel ¢ WHBa-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB U METOAUYECKHE PEKOMEHIAIUN
Jlnst onieHKH cTenieHH C(HOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIUVICHHBIX 3a JUCIUTIIMHOM
KOMHeTeHLII/If/'I I/ICHOJIB3yIOTC$I OILICHOYHEBIC MaTepI/IaJII:I B COCTaBC:

14.1.1. TecToBBI€ 3a7aHUA
1. HazHaueHue onepaiuu cKpeMOJIMpOBaHUs IOTOKA TaHHBIX:
1 [l cHUKEHUS M0JIOCHI IIPOITYCKaHUSI CHCTEMBI CBSI3H;
2 J1nst OBBILLIEHUS] DHEPTETUYECKON Y3PPEKTUBHOCTH CUCTEMBI IIEPEIauu;
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3 Jlns ynydieHusl CTaTUCTUYECKUX CBOWCTB MOTOKA (BbIpaBHUBAHUE BEPOSATHOCTEN mosBIeHUS 0
u 1) u oGecrieueHns1 yCTOWYMBOCTH CUCTEMbI CHHXPOHU3ALNH;
4 ]J1ns yBeIMUEHUs1 CKOPOCTH NEPEJauu JaHHBIX.

2. Hanbonee moMexoycTOWYMBBIN BUI IM(DPOBOI (pa30BOM MaHUITYIISINN:
1 Pi/4 PSK;

2 BPSK;

3 QPSK;

416 QAM.

3. HauBbIcIIy10 CKOPOCTH MEpelaul U3 MEePEUUCICHHBIX MOAY/SIUNA 00eCcTIeYnBaeT:
1 BPSK;

2 BFSK;

3 8 PSK;

416 PSK.

4. KananbHO€ KOAMPOBAHUE UCIIONB3YETCS JUIS:

1 OGHapy>keHUs U UCTIPABJICHUS OIMOOK Mepeaayn;

2 CokpartnieHusi o0beMa nepeaBacMbIX JaHHBIX;

3 B ocHOBHOM /7151 IPEOTBPAIIEHUS] HECAHKIIMOHUPOBAHHOTO JOCTYIIA;
4 VckmoueHust MeXCUMBOIBHOM nHTepdepenunu (MSI).

5. CoBpeMeHHast TEXHOJIOTHsSI OCHOBAHHAs Ha MCIIOJIb30BaHUU aJITOPUTMa OBICTPOTO Mpeodpa3oBa-
Hus Oypee (FFT):

1 CDMA;

2 TDMA;

3 OFDM;

4 MIMO.

6. CoBpeMeHHas1 TEXHOJIOTHS, TIO3BOJISIFOIIAS W/WJIH: CHU3UTh BEPOSTHOCTh OMIMOOYHOTO MpHEMa,
MOBBICUTH CKOPOCTH Tepeiavur JaHHBIX, CHU3UTh TpeOyeMoe OTHOILIIEHUE CUTHAN/IIIYM, OOPOTHCS C MHOTO-
Ty4EBOCTHIO M (DEAMHTOM KaHAJIOB:

1 OFDM;

2 MHoroanTeHHas TexXHOJIOTH niepenaun qaaaex (MIMO);

3 CaepxuupoxornonocHas cBsi3b (UWB);

4 CDMA.

7. OTIMUUTETHLHON 0COOCHHOCTHIO TEXHOJIOTHU KOJI0BOTO pazzaeneHus kaHaioB (CDMA) sBiser-
csl:

1 BBenenue 3aliMTHOTO MHTEPBAJIA;

2 [IpumeHeHHE TOMEXOYCTONYUBBIX KOOB;

3 IlpumeHeHre BEICOKOYPOBHEBOW MOTYJISILINM;

4 KoppensironHasi o00paboTka CUTHAA.

8. [Ipu nexoarpoBaHUU CBEPTOUYHBIX KOJOB UCIIOJB3YETCS:
1 BBenenue 3aliMTHOTO MHTEPBAJIA;

2 [IpumeHeHHE TOMEXOYCTONYMBBIX KOIOB;

3 IlpumeHeHre BEICOKOYPOBHEBOW MOTYJISILINM;

4 KoppensironHasi o00paboTka CUTHAA.

8. Ilpu gexoaupOBaHUU CBEPTOUYHBIX KOJAOB UCTIOIB3YETCS:
1 Anroputm ObIcTporo npeodpazoBanust Dypwe (FFT);

2 Anroputm Butepbu;

3 Omnepanus cKpeMOIUPOBaHUS TIOTOKA TAHHBIX;
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4 MHoOroaHTeHHasi TEXHOJIOT .

9. VBenuueHue M30BITOUHOCTH IS TTOBBIIICHUS IOMEXOYCTOWYMBOCTH KOJIa B CHCTEMAax PeajbHO-
r0 BpEMEHH CIEP>KUBACTCS:

1 YpoBHEM HCIIONIB3YEMON MOIYIISALINY;

2 CHIKEHUEM pealIbHOM CKOPOCTH MepeIay JaHHBIX;

3 CHmXeHueM SHepruu nepeiaBacMbIX CUMBOJIOB (OUTOB);

4 MeXCUMBOJILHOM MHTEp(EPEHITUCH.

10. B cBO€ BpeMs IUKIMYECKHE KOMIbI TIOTYUYHIIN IIIMPOKOE pacipocTpaHeHue Oaaromapsi:

1 IIpocToTe TeXHUYECKOW pear3aluy PErUCTPOB CABUra ¢ OOPATHBIMU CBSA3SIMU;

2 B03MOXXHOCTH HCTIOIH30BAHUS TTOJIMHOMHUATIBLHOM alreOphI;

3 Bo3MOXXHOCTH OpraHU3allMKi KaK CHCTEMATUYECKOr0, TAK U HECUCTEMAaTUYECKOr0 KOAUPOBAHUS;
4 biio4yHOI NMpUPOAE UKINYECKUX KOIOB.

11. DddexTuBHBIM croco6oM O0OpbOBI ¢ MeKCUMBOIBHOW WHTepdepeniueir (MSI) B y3komo-
JIOCHBIX CUCTEMaXx Iepeaayul SBIseTC:

1 YBennuenue otHomeHus: curHan/mym (SNR);

2 [IpumeHeHHe alanTUBHON pUIbTpaLny;

3 IlpumeHeHre NoOMeX0yCTOMYMBOTO KOAUPOBAHUS;

4 lIuppoBanue JaHHBIX.

12. MexxcumBonbHas uaTepdepenuus (MSI) sBnsiercs daie BCero cieiCTBUEM:
1 Masnoro otHommenus curaan/mym (SNR);

2 Vcnonb30BaHMs TOMEXOYCTOMYUBBIX KOJIOB;

3 MHOroiy4€eBOoro pacnpoCTpaHeHUs paJuOCUTHAIIA;

4 Tlepemexenus nanubix (Interliving).

13. DddexTuBHBIM CIOCOOOM CHIKEHHSI KPATHOCTH OLIMOOK Iepeiauul sIBISETCS:
1 AnantuBHas GUIBTPAIINS,

2 CkpeMOIMpOBaHUE TAaHHBIX;

3 MacmtabupoBaHue TaHHBIX;

4 KackamHoe KoaupoBaHue U nepeMexenne qaHHbix (Interliving).

14. ®equHr kaHana pacpOCTPAHEHUS PalOCUTHAJIA IPOSIBIIIETCS B BUJE!

1 MenieHHBIX TPOBAJIOB YPOBHS CHUTHAJIA BCIEACTBHE MHOTOIYYEBOTO PacIpOCTpaHEHHs] U HMH-
Tepdepenuny;

2 UckaxeHnus: GopMbl TPUHUMAEMBIX CUTHAJIOB;

3 M3MeHeHus1 OTHOLICHUSI MAKCHUMAJIBHOTO YPOBHSA K CpeHEMY (ITUK-(paKTopa);

4 TlosiBJIEHHS! BBICOKOTO YPOBHSI HEJTMHEUHBIX UCKAKEHUM.

15. 3amutHerit uaTepBaN B TexHosmorn OFDM npennasHadeH 1t 00pbOBbI:
1 C ObICTpBIMU 3aMUPAHUSIMH;

2 C mexcumBosbHOU nHTEephepenimeid (MSI);

3 C MeaJIeHHBIMU 3aMHUPAHUSIMU;

4 ®eauHroM KaHaja paclpOCTPaHEHUS paAuOCUTHAA.

16. TecTupoBaHre 1 BbhIpaBHUBaHME KaHAJIA Nepenayn JaHHbIX B TexHonorun OFDM 3akmimtouaet-
s B:

1 Mcnonbk30BaHUM KacKaaHOTO KOAUPOBAHUS U TiepeMekeHus JaHHbIx (Interliving);

2 Vcnonp30BaHUM aJTalITUBHON MOJYJISILIUY;

3 Mcnonbs30BaHNY MUAJIOT-CUTHAJIOB, alIIPOKCUMAIMU U BBIPABHUBAHNH MTPUHATHIX CUTHAJIOB;

4 VIcrionp30BaHUU ANTUBHON (UIIBTPALINU.
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17. Texnonorust kogoBoro paszzaenenus kanainoB (CDMA) siBnsieTcs:

1 OHUM 13 CIOCOOOB TOBBIMICHUS CTIEKTPAIbHON 3 (DEKTUBHOCTH;

2 OpHUM U3 CTIOCOOOB OMEXOYCTOWYMBOTO KOJUPOBAHUS;

3 OnmHuM U3 c1oco00B OOPHOBI ¢ KPATHBIMH OITMOKAMU,

4 OgauM U3 cnoco0oB GOPHOBI ¢ MHOTOTYYEBOCTBIO PACIIPOCTPAHEHHSI paliOCUTHATIA.

18. OcnoBHbIM HepocTaTkoM TexHosoru OFDM siBnsiercs:

1 Hanmuuume nuk-gakTopa UCIONIb3yeMbIX CUTHAJIOB;

2 Vcnonp30BaHKE 3alIUTHBIX NHTEPBAJIOB;

3 Ncrnonb30BaHKME MHUIOT-CUTHAIIOB;

4 TIpumenenue anropurMa OsicTporo npeodpazosanus Oypee (FFT).

19. TexHonorus nepenavu JaHHBIX 0€3 UCIIOIB30BAHUS HECYILETO KONeOaHus:
1 CDMA;

2 UWB;

3 TDMA;

4 FDMA.

20. HenocraTkoM (0COOEHHOCTBHIO) HECHCTEMATHYECKUX KOJOB IO CPABHEHUIO C CHCTEMAaTHYECKH -
MH SIBJISCTCSL:

1 Beicokyto criekTpaibHyto 3(p(QEeKTUBHOCTS;

2 Heo0xoanMoCTh MPUMEHEHUS CKPEMOJIMPOBAHUS TaHHBIX;

3 Heo6XxomuMoCTh TOBTOPHOTO JCKOIUPOBAHNUS;

4 Hu3zkast uctpasJisitonias CiocOOHOCTb.

21. CnexrpasbHast 3HEeKTUBHOCTH OMPEACISICTCS KakK:

1 [Tonoca gacToT, mpu KOTOPOI HAOII0JAeTC MUHUMYM OIIMOOK TIepeaayn;

2 Tlonmoca 49acToT, Mpu KOTOPOM HAOMI0IaeTCI MUHIMYM OTHoIIeHus curHaj/myMm (SNR);
3 [Tomoca gacToT HEOOXOAMMAsT JUISI TOCTHXKEHUSI MAKCUMATTbHOM CKOPOCTH MepeIaun;

4 OTHOLIEHHE CKOPOCTH Mepenayn JaHHbIX Ha | 'l ncnonb3yeMoid moaockl 4acToT.

22. DHeprerudeckas 3 (HEKTUBHOCTH OIICHUBAETCS KaK:

1 OTtHomieHue 3HEPrus OWTA K CIEKTPAIBHON TUIOTHOCTH IIyMa HEOOXOAUMOE I Tiepeaadu Of-
HOTO OWTAa TAHHBIX C 3aIaHHOW BEPOSTHOCTHIO OIIMOKH;

2 MoIHOCTh cUTHAJIa He0OX0auMast ISl IIepeadn OTHOTO OUTa;

3 OTHOIIEHUE CUTHA/IIIYM HEO0OX0IMMOe IS TIepeiadyd OJTHOTO OUTa;

4 DHeprus 6uta HeoOXoaUMast sl TIepeIadu OHOTO OUTa.

23. OtHocuTenbHbIe (AuddepeHnnanbabie) BUIbI (Ha30BOi MOAYISIIUN MPEAMOYTUTEIBHEI B CBS-
3U:

1 C Tem, 4TO OTHOCHUTEIbHAS MOIYIISIMS TapaHTHPYET BHICOKYIO CIIEKTPAIbHYIO 3P PEKTUBHOCTD;

2 C npUMEHEHHEM MPEABAPUTEIIBHOIO OTHOCUTEIBHOTO KOAUPOBAHUS JAaHHBIX, TAPAHTUPYIOIIETO
NpaBUIbHBIN 3axBar ¢a3el cucteMoit @AITY B npueMHuke;

3 C Tem, 4TO OTHOCHUTEIbHAsI MOIYIALMS TapaHTUPYET BBICOKYIO SHEPreTHYecKyro 3(pQexTHB-
HOCTb;

4 C TeM, 4TO OTHOCHUTEbHAS MOAYISILMS O3BOJIAET YBEIUYUTh CKOPOCTh MEPEaun JaHHBIX.

24. Mopnynsuua OQPSK npeanoururenbHo no cpaBHeHuo ¢ QPSK, Tak kak:

1 Monynsiuus OQPSK Gonee cnektpanbHo — 3 dexTruBHa;

2 Monymsuust OQPSK Gosee sneprernyecku 3G heKkTuBHA;

3 CHmwkaeT MakCUMAJIbHBINA CKa4doK (as3bl ¢ pi paauaH 10 pi/2 paauaH, 4YTO CHOCOOCTBYET CHHIXKE -
HUIO YPOBHS HEJTMHEHHBIX UCKAXEHUH B YCHIIUTEINE MOILHOCTH;

4 Monynsaust OQPSK 6onee momexoycroiumnBa.
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25. CuApOM OMIMOKH 3aBUCHTOT:

1 MecTa BO3HMKHOBEHHS OIIMOKH B CHMBOJIEC U OT CHMBOJIA;

2 CuMBoOIa U HE 3aBHUCHT OT MECTa;

3 Tonpko OT CUMBOIIA;

4 MecTta BOBHMKHOBEHUS OIINOKH B CUMBOJIC U HE 3aBHCUT OT CUMBOJIA.

26. CuHIpPOM OLIMOKH 3TO:

1 JIBOMYHBII BEKTOP XapaKTEPU3YIOMIUNA MECTO BOZHUKHOBEHUS OIMMOOYHOTO OMTa B CUMBOJIC;
2 Koa¢pummeHnt xapakTepu3yromuid ypoBeHb OIIHOO0K;

3 KoaddunmeHT XxapakTepu3yroniuil oOTIMIUe KOJIOBOTO CUMBOJIa OT HH(POPMAIMOHHOTO;

4 Marpuiia XxapakTepHu3ykomias CBsSI3b CHMBOJIA U BEKTOPA OIIHOKH.

14.1.2. Tembl 1a00paTOpHBIX padoT
O3HakoMJIEHHE CO Cpeloi HYHKITMOHATBHOTO MOJCIUpOBaHusl. DyHKIIMOHATBHBIE OJIOKH OO0~
TEYHBIX MOJTYJICH.
Uccnenosanne BPSK u QPSK mozneMoB (kinaccuyeckuii BapuaHT U ¢ (pa3oBbIM KOIEPOM).
Uccnenosanue Pi/4 QPSK u MSK MonemoB (kiaccuueckuil BapuaHT U ¢ (ha30BBIM KOAEPOM).
Hccnenosanne BFSK 1 4 FSK mozemoB.
HccnenoBanue anredpandeckoro ¥ HUKIMUECKOro OJIOUHBIX KOJIEKOB.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
[TonsiTe 1MpoBOI MOTYIISIITHY.
Mertozbl AeMOIYIALUHT HH(POBBIX PaAHMOCUTHAIOB.
Meto/p! KaHAJIBHOTO IOMEX0YCTOMYMBOIO KOIUPOBAHHUS.
[TpuHIMIIBI pacIIUPEHUs CIIEKTPa CUTHAJIOB.
OcHOBHBIE CIOCOOBI ITPEOIOTIEHUE BPEAHOTO BIMSHUA MHOIOJIy4€BOIO PACIPOCTPAHEHHUS.
Wpes npoCTpaHCTBEHHOTO Pa3HECEHUS KaHAJIOB.
Bugpl cuaxpoHu3anuu 0eCpoOBOJHBIX CHCTEM Mepe/lauu JaHHbIX.

14.1.4. 3auér
1. IonsTre nuppoBONH MOIYISALMH.

2. MeTtoap!l neMoay sy nu(pOBBIX paTuOCUTHAIOB.

3. MeTonbl KaHATEHOTO MTOMEXOYCTOWYMBOTO KOTUPOBAHUS.

4. TTpuHIUIIBI paCUTUPEHUs CIIEKTPA CUTHAIIOB.

5. OcHOBHBIE CTIOCOOBI PEOIONICHUE BPEIHOTO BIUSHHUS MHOTOy4€BOTO PACIIPOCTPAHEHUS.
6. Maest mpocTpaHCTBEHHOTO Pa3HECEHUS KaHAJIOB.

7. Buapl CHHXpOHH3AIMH OECIIPOBOIHBIX CUCTEM Tepelauy JaHHBIX.
8. Meronsl PSK-Monymnsium.

9. Metoasl FSK-monynsuuu.

10. Texnomorus FDMA.

11. Texnonorus TDMA.

12. Texnomorus CDMA.

13. CurnansHo-konoBbie koHCTpyKInu (CKK) (TCM).
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14. bno4yHoe-anredpanyeckoe KOAUPOBaHHE.

15. bnoyHoe HUKINYECKOEe KOAUPOBAHUE.

16. CBepTOUHOE KOMPOBAHUE.

17. Anroputm Butepou.

18. MexcumBonbHas uatepdepennus (MCH) (ISI).

19. IlpoGnema cOOCTBEHHBIX 3HAUCHUN U BEKTOPOB JIMHEHHOM CHCTEMBbl YpaBHEHHUH M aHATUTHYE-
cKast QyHKIMSI MAaTPUYHOTO apryMEHTA.

20. DkBanaizep GSM.

21. OtHocuTensHOE (nudPepeHranIbHOe) KOTUPOBaHHE.

22. Cxembl OAITY.

23. Cea3p Ha mymonoAo0Heix curHanax (LIIIC).

24. Texnonoruss OFDMA.

25. MHoroiy4eBoe pacrnpoCTpaHEeHUE.

26. Texnonorus MIMO.

27. Konet Puna-Comomona (PC).

28. AHanu3 OroDKeTa KaHaila CBSI3U.

29. DHepreTuyeckas u crnekTpaibHas 3(h(HEKTUBHOCTH KaHAJIOB CBS3H.
30. CunxpoHu3anus B mUPpoBOH pauOCBI3H.

31. Kommpomuccel ipu UCHOIb30BaHUU MOAYJISIIAA U KOTUPOBAHUS.

32. KoppesimoHHbIN TTPUEM.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

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

C napyueHusmMu
ciyxa

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C mapymenussmu | CobeceroBaHue 10 BOIIPOCaM K 3a4eTy, | [IpenMyInecTBeHHO yCTHas MpoBEpKa
3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)

C HapylmcHHUAMHA Pemenne JAUCTAHIITMOHHBIX TECTOB, HpeI/IMyme(:TBeHHO JUCTaHIITMOHHBIMU

CornacoeaHa Ha noprane Ne 27006 17



OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCHMEHHBIE
JIBUTATEIIBHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJIaMH
amnrapara 3a4eTy
C orpanuueHusiMu 1o | TecTbl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpeuMy1ieCcTBEHHO IPOBEPKA
o0IIeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeTtoau4yeckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHuaiaM JJIsl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jiis M1 ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

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

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 111 Takux 00ydaromuxcs mpearycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHNs, 2 IMEHHO:

- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHpopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

JI1s1 1ML ¢ HApyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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