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 A [TPOI'PAMMA JJTUCTIUTIJIMHBI
BecnipoBoanbie TexHonorun nepeaayu nagopmanuu (I'1IO-2)

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: CucreMbl MOOUIbHOM CBS3H

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Pagnorexuuveckuii paxkyabrer

Kagenpa: PTC, Kajdeapa paguorexHu4ecKux cucTemMm

Kypc: 3

Cemectp: 5

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 5 cemectp Bcero Ennauner
1 Jleknuu 24 24 4acoB
2 [IpakTyeckue 3aHATUA 18 18 4acoB
3 JlabopaTtopHbie pabOThI 18 18 4acoB
4 Bcero aynuTopHbIX 3aHATHN 60 60 4acoB
5 CamocTosiTenpHas paboTa 48 48 4acoB
6 Bcero (0e3 ax3ameHa) 108 108 JacoB
7 OO0m1as Tpy10eMKOCTh 108 108 JacoB
3.0 3.0 3.E.

JuddeperurpoBaHHbIi 3a4eT: 5 cemecTp

Tomck 2018
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokot Ne 10 ot « 18 » 5 2018 1
JINCT COT'JTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmoTpena u omoOpeHa Ha 3acemanuu kadenpel PTC «  »

20 roma, mpotokois Ne

Pa3zpaboTunku:

Houent xag. PTC B. A. I'pomoB
3aenyromuii kapeapoit PTC kad.

PTC C. B. MenuxoB
Houent kad. PTC B. A. Konorpusos

3aBeayrommii obecreunBaroniei kad.
PTC C. B. Menuxos

Pabouas mporpamma TUCIUIUIMHBI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBenyromnuii BeImycKaroIen kag.

PTC C. B. Menuxos
OKCIEPTHI:

JoueHT kadeapsl paAuOTeXHUIECKUX
cucteMm (PTC) B. A. I'pomoB

Crapmmmit npernogaBaTesib Kapeapbl
pagnorexuudeckux cucteM (PTC) . O. Hoznpesatbix
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
VYry0iaeHHoe paccMOTpeHHE OECIIPOBOIHBIX TEXHOJIOTUH TTepeaaun HHPOPMaIIUH;
OCHOBHBIX MPUHIMIOB ()YHKIIHOHUPOBAHUS aHAIOTOBOM U IU(GPOBOI CBS3U U BEIAHUS;
0COOCHHOCTEH TTOCTPOCHHUS YCTPOHCTB M CHCTEM CBSI3H U BEIIIAHHS.

1.2. 3amaum AMCHUIIIMHBI
— 00ydyeHHE CTYJICHTOB KOMIUICKCHOMY TEXHHYSCKOMY MBIIIICHUIO HA IpUMepax pa3doopa MpuH-
IIUTIOB Pa0OTHI U MMOCTPOSHUSI COBPEMEHHBIX aHAJIOTOBBIX U IU(PPOBBIX IEKTPOHHBIX CHCTEM Mepeaadn
UHGOPMAITUH C UCIIOJIb30BAHUEM JICKTPOMArHUTHBIX JIMHUHN CBS3H;
—  paccMOTpPEHHE BOIMPOCOB, CBA3AHHBIX C Mepeaadeid, mpueMoM, o0paboTKoOH, KOMUPOBAHUEM H
BOCIIPOU3BEICHUEM PA3IIUIHOTO BUIa HH(DOPMAITHH.

2. Mecto mucunnimnebl B ctpykrype OIIOII

Hucnmmuinaa «becripoBombie TexHonornu nepenaun uapopmarmu (I'TI0-2)» (b1.B.[IB.3.2) ot-
HOCHTCS K 070Ky | (BapuaTHUBHAs 4acTh).

[IpenmecTBYIOMMUMI JUCIUTUIMHAME, (OPMUPYIOIIMMHU HadallbHBIC 3HAHWS, SBISIOTCSA: becmpo-
BOJHbIE TexHosoruu nepenaun napopmauuu (I'TIO-1), luckpernas matemaTrka, MaremMaTnueckue MeTo-
JIbl OTTMCAHMSI CUTHAIOB, TeopHs BEpOSTHOCTEH U MaTeMaTHYECKasi CTaTHCTUKA.

[Tocnenyromumu JUCUUIUIMHAMU SBJSIIOTCA: becnpoBoHbIe TEXHOJIOIMH Tepeaaun UH(opMauu
(TTIO-3), O0mmas TeopHst CBS3H.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tpouiecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMIIETCHIIN:

— TIK-7 roTOBHOCTBIO K U3YUYCHHIO HAYYHO-TEXHUYECKOWU MH(OpPMAIINHU, OTEYECTBEHHOTO U 3apy-
OEXHOTO OTBITA IO TEMATHUKE IPOEKTA;

— TIK-16 roTOBHOCTHIO M3y4aTh HAYYHO-TEXHHUYECKYI0 MH(OpPMAIMIO0, OTEYECTBEHHBIN U 3apy-
OEKHBIN OIBIT IO TEMATHUKE UCCIIEOBAHMS;

B pesynbrare u3ydeHus: IUCIUIUIMHBI 00YJarOIIUNACS JOKEH:

—  3HATh NPUHIHUIIBI PAOOTHI U 0COOCHHOCTH OPTaHMU3AIIMN COBPEMEHHBIX OECITPOBOTHBIX TEXHO-
Joruil nepenadyn nHGOPMaIMU; 0COOEHHOCTH UX YaCTOTHOTO TUIAHUPOBAHUS; CIIOCOOBI pacyeTa AJIEeKTPo-
MarHUTHOW COBMECTUMOCTH M OLICHKHU TpadukKa.

— yMeThb MPHUMEHSTHh Ha MPAKTHUKE METO/bl aHallM3a U pacyeTa OCHOBHBIX XapaKTEPUCTUK Oec-
MIPOBOJIHBIX CETeH mepemaayun nH(HOpPMaIIMK; Ha OCHOBE TEXHUYECKUX XapaKTEPUCTHK UMEIOIIICHCS armapa-
TypHl pa3padaTbIBaTh U BHEIPSITh COOTBETCTBYIOLIYIO TEXHUYECKOMY 3aJJaHUIO CTPYKTYpPY OECIPOBOIHOM
CeTH mepenadyd MH(PpOpPMAIUU C YY4ETOM SKOJIOTUYECKONW 0€30MacHOCTH; MPOBOJUTH HATYPHBIN JKCIEpHU-
MEHT 110 U3MEPEHUIO OCHOBHBIX XapaKTEPUCTHK OECIIPOBOHBIX TEXHOIOTHI Nepeaun HHPOpMAIIHH.

— BJaJeTh HAaBHIKAMU HACTPOWKH W PETYIMPOBKH ammaparypbl OSCIPOBOJIHBIX CETEH MpH
IIPOU3BOJICTBE, YCTAHOBKE M TEXHUUYECKON HKCILTyaTalllu.

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 3.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
5 cemecTp
AynuaTopHbIe 3aHATHS (BCETO) 60 60
Jlexknuu 24 24
[IpakTuueckue 3aHATHS 18 18
JlaGopaTtopHbIe pabOThI 18 18
CamocTosiTenbHas paboTa (Bcero) 48 48
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 18 18
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[TpopaboTka JIEKITMOHHOTO MaTepraia 12 12
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 18 18
Bcero (6e3 sx3amena) 108 108
OO61as Tpy10eMKOCTb, 4 108 108
3auetHbie EquHutb 3.0 3.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

_ [P]
= o o 2 g =
: o ° 3 9 = =
H ; 3 S = o E )
a3BaHMS Pa3/ICTIOB JUCIUTUIMHBI i ) o, o, o 2 g &
= 5 = s & 0 ==
. < < o e =
= = ) 2t S g
5 cemecTp
1 Onpenenenue 1eneu u 3aaay sramna 4 2 0 7 13 [IK-16, ITK-7
MPOEKTa
2 AxTyanu3anusi TEXHUYECKOro 3a/laHus 4 0 0 3 7 I1K-16, ITIK-7
JTamna npoeKTa
3 IlocTaHOBKa MHAWBUIYAJIbHBIX 3371a4 B 4 0 4 5 13 |TIK-16, ITIK-7
paMKax BBHITIOJTHEHHS dTama MpoeKTa
4 BpinosiHEHUE UHIMBUIyalIbHBIX 3a]a4d B 11 12 14 21 58 |TIK-16, I[IK-7
pamKax sTara MnpoeKTa
5 CocraBnenne oTdeTa 0 2 0 8 10 |IIK-16, IIK-7
6 3amuTa oTyeTa O BBHIMOJHEHUH dTana 1 2 0 4 7 [IK-16, ITK-7
MPOEKTa
Wroro 3a cemectp 24 18 18 48 108
Hroro 24 18 18 48 108
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JeKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 z £
2 > 5
2 25
HazBanus pa3znenos ConeprkaHue pas3ienoB JUCIUILIUHBI 110 JIEKIHUIM z 7 &5
o E
X 2 3
a o g
= S
5 cemecTp
1 Onpenenenue neneit u | Auddepenumansaas bunapuas ¢pazoBas MaHHUITYIS- 4 [1K-16,

3aja4 ATarna npoeKkTa uusi. CTpykTypHas cxema Mojema, IpUHIUIT U 0CO- [1K-7
o6ennoctu nuddepeHmanibHON (OTHOCUTETHHOMN ) OU-
HapHo# ¢azoBoit manunyssiuu (DBPSK). ®azosas
HEOJTHO3HAYHOCTH MpH npueme. KorepeHTHas u HeKo-
repeHTHAas! 1eMOTYISIIIHSL.

Hroro 4
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2 Axryanuzamus JuddepenumanbHas kBaaparypHas pa3zoBas MaHHUITY- 4 [IK-16,
TEXHUYECKOro 3aanusl | Jiauus. CTpyKTypHBIE CXEMbI MOAEMOB, IPUHIUIIBI U [K-7
JTana npoexTa 0COOEHHOCTH KBaapaTypHOU (ha30BOM MaHUITYISIIUI

(QPSK) u muddepennmanbHOi KBagpaTypHO# (azo-

Boi Mmanunymsinuu (DQPSK).

Hroro
3 IlocTanoBKa Huddepennunanbras KkBaaparypHas (pa3oBast MaHUITY- [IK-16,
WHIWBHUIYAIBHBIX 33]1a4 B | JISIUsS co ciBUTOM Pi/4. CTpykTypHas cxema MojiemMa, [K-7
paMKax BBITIOJIHEHHUS MIPUHIIAIT U 0COOCHHOCTU AU PepeHIInanbHON KBaI-
JTamna npoeKkTa paTypHO#l (a30BOM MaHUMYIALMU cO caBurom Pi/4

(P1/4 QPSK).

Hroro
4 BrinosnHeHue YacToTHass MaHUITYJISALMS U MHOTOITO3UIIMOHHAS Ya- [IK-16,
WHAMBHUIyaJIbHBIX 33]1a4 B | CTOTHAss MaHUNYIMs. CTPYKTYpHBIE CXeMbI MOJIe- [K-7
pamKax 3Tamna npoexTa MOB, IPUHIUIIBI U OCOOEHHOCTH YaCTOTHOM MaHUITY-

nsiuun (FSK) 1 MHOTOITO3UIIMOHHON 4acTOTHOW MaHHM-

nymsiaun (M FSK).

Manunyssnusi ¢ MUHUMaTbHBIM caiBurom (MSK) u 4

raycCOBCKasi MAaHUIYJISILMSI C MUHUMAJIbHBIM CIBUTOM.

CTpyKTypHBIE CXEMbI MOAEMOB, IPUHIUIIBI U OCOOCH-

HOCTU MaHUIYJISILUUA ¢ MUHUMAJIBHBIM CIABUTOM

(MSK) 1 rayccoBCcKOM MaHUTTYJISIIUNA ¢ MUHUMAJTb-

HbIM caBuroMm (GMSK).

KBanparypHas ammuntyaHas MaHunyssius. CTpyk- 3

TypHasi cXxemMa Mo/ieMa, PUHIUI U 0COOEHHOCTH

KBaJIpaTypHOU aMITTUTYIHOM MaHUTTYJSIIHH. D dex-

TUBHOCTH PaJHOCUTHAJIOB C PAa3IMYHBIMU BUAAMH Ma-

HUIYJISALHH.

Hroro 11
6 3amura oTyeTa o 3amuTa oT4eTa rnepesi aTrTeCTalliOHHON KOMUCCUEH 1 [IK-16,
BBINIOJIHEHUH 3Tana Hroro 1 [1K-7
IpOeKTa
Hroro 3a cemectp 24

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIIMIUIMHAPHbIE CBS3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)

H 00ecreunBaeMbIMU (HOCJIe}:[yIOIl[I/IMI/I) AUCHUIIVIMHAMHA

Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIMMA) H

obecreunBaeMbIMH (ITOCIETYIOIUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.

Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3nenoB gaHHON AMCLUIUINHBL, 17151 KOTOPBIX HEOOXOAMMO
HauMeHOBaHME TUCIUTLIMH U3ydeHue o0ecreunBaroX U 00eCeYnBaeMbIX JUCIMILIUH
1 2 3 4 5 6
[IpenmecTByronme AUCHUTUIMHBI
1 BecipoBogHBIE TEXHOJIOTUY TIEPEAAYU
POBOL pei + + + + + +
unpopmanuu (I'TIO-1)
2 JluckpeTHasi MaTeMaTuKa +
3 MaremaTtu4eckue MeTo bl OIUCAHUS
A + + + + + +
CUTHAJIOB
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4 Teopust BEpOSITHOCTEN U MaTeMaTH4e-
CKas CTaTUCTHKA

+ + + + + +

[Tocnenyromuye TUCITUTIIUHBI

1 becipoBOIHbIE TEXHOJIOTUH MTEpEIAYN
unpopmanuu (I'TIO-3)

2 OOutas Teopust CBSI3U + + + + + +

- - - - +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYE€HUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX NPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIM
npeCTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-

TUH
§ Buner 3angaTuit
= = ;
o o
] [+~
> y & s 8 DopMBI KOHTPOJIS
2 = ] < 2
° = @)
M =
I1K-7 + + + + 3amura otuera, OTYET 1O
I'TIO, Otuer mo maboparop-
HOI padote, Onpoc Ha 3aHsI-
THax, Tect
IIK-16 + + + + 3amuTta otyera, OTYET MO
I'TIO, Otuer no y1aboparop-
HoM pabote, Onpoc Ha 3aHs-
THIX, Tect

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yYEeHHUS
He npenycmotpeno PVYII

7. JIabopaTopHblie padoThI
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00paTOpHBIX padoT

3 z £
3 =
g 25
HasBanus pasnenon HaumenoBanue 1abopaTtopHbIX padoT z 7 &5
= =
X 2 3
e <
— S/
5 cemecTp
3 IloctanoBka Uccnenosanue Pi/4 QPSK monema 4 [TK-16,
MHIMBUIYaNbHbIX 34129 B |y o 4 TIK-7
paMKax BBITIOJIHEHHUS
JTarna npoeKTa
4 BrInoytHeHHE Hccnenosanne MSK Momema 4 TIK-16,
MHINBUAYAIBHBIX 321129 B UccnenoBanne QPSK momema (kmaccuyeckas peanu- 1IK-7
paMKax 3Tana npoeKTa sans)
UccnenoBanne QPSK monema (peanu3anus ¢ ¢ga3zo- 5
BBIM KOZIEPOM)
Htoro 14
Hroro 3a cemectp 18
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 =
3 =
Z > 5
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 7 2 5
o S E
= o, =
a o 2
= S
5 cemecTp
1 Onpenenenne nenerd 1 | YacToTHOE TUTAHUPOBAHUE CUCTEM MOOMIIHHOM CBSI3U 2 TIK-16,
3aJa4 dTarna npoeKkTa Hroro TIK-7
4 BpinosnHeHue DeKTpOMarHuTHasi COBMECTUMOCTh CUCTEM MOOUIIb- 4 [IK-16,
WHIUBUYAIbHBIX 3371a4 B | HOW CBSI3U TIK-7
paMikax STafia ipockta Tpaduk 1 eMKOCTh CUCTEM MOOHMIILHOM CBSI3U 4
VYCerounBOCTh CCTEM MOOUIIBHOH CBSI3U 4
Hroro 12
5 CocraBneHue oTueTa Harnncanue ordera 1o sramy npoekra 2 [IK-16,
Hroro 2 IIK-7
6 3amura oTyeTa o IToaroroBka K 3amuTe OTYETA 110 JTAIy IIPOEKTA 2 [IK-16,
BBITOJIHEHNN HTAala Hroro 7 IIK-7
IIPOEKTa
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHbI B
tabiune 9.1.
Tabmuna 9.1 — Buabl caMmocTosTenbHOM paboThl, TPYAOEMKOCTh M (hOpMUpPYEMble KOMIETEHIMH

3 =
2 5 =
Bunel camocTosTeIsHON & > 0
HasBanus paznenos = =T ®opMbI KOHTPOJIS
6 ] = O
paboThl 8 g 2
=3 =
Y <
= S
5 cemecTp
1 Onpenenenue neneit u | [loaroroBka k mpakTuye- 4 |TIK-16, Ompoc Ha 3aHATHAX, TecT
3a/1a4 3Tamna MpoeKTa CKHMM 3aHSTUAM, CEMHUHA- [IK-7
pam
[IpopaboTka TeKIHOHHOTO 3
Marepuaia
Hroro 7
2 Axrtyanuzamus [TpopaboTka JIEKITMOHHOTO 3 [IK-16, Tect
TEXHUYECKOIr'0 3aJaHUs Marepualia IK-7
JTamna npoeKTa Hroro 3
3 IloctanoBka [TpopaboTka JIEKITMOHHOTO 1 [TK-16, Otyet no 1aboparopHon
VHJVMBUIYAJIbHBIX 3374 B | MaTepuaia TIK-7 pabote, Tect
MKax BBITIOJIHCHHUS
pamka OJIHE OdopmiieHre 0TIETOB 11O 4
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oTalla IIpoOCKTa

JabopaTOpHBIM paboTam

Hroro
4 BeinosnHeHue IToaroroBka K mpaxkTuye- 4 |TIK-16, Omnpoc Ha 3aHsaTHAX, OT-
VHIWBHUIYAIBHBIX 33]1a4 B | CKUM 3aHSTHIM, CEMUHA- [K-7 4eT 1o JJabopaTopHoil pa-
paMKax 3Tana npoeKTa pam 6ote, Tect

[IpopaboTka JIeKIIHOHHOTO 3

Marepuaa

OdopmiteHre 0TIETOB TIO 4

JabopaToOpHBIM paboTam

OdopmiieHre 0TIETOB TI0 10

naboparopHbIM paboTam

Hroro 21
5 CocTaBienue oTuera [ToaroroBka Kk mpakTuue- 7 IIK-16, Ompoc Ha 3ansaTusax, OT-

CKHUM 3aHATUSAM, CECMHHA- I1K-7 yet no I'TIO, Tect

pam

[TpopaboTka JIEKIIMOHHOTO 1

Marepuasa

Hroro 8
6 3amura oTyeTa o IToaroroBka K mpaxkTuye- 3 |IIK-16, 3amuTa oryera, Onpoc Ha
BBIIIOJIHEHUH dTana CKHM 3aHSITHSIM, CEeMHHa- TIK-7 3agaTusgx, Orger mo I'TIO,
MPOEKTa pam Tect

[TpopaboTka JIEKITMOHHOTO 1

Marepuaa

Hroro 4
Hroro 3a cemectp 48
Hroro 48

10. KypcoBasi pa6oTta (IIpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuMabHbII
. MaxkcumalbHbIN MaxkcumanbHbIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
5 cemectp
Omnpoc Ha 3aHATHAX 10 10 10 30
Otuet no nabopaTopHOii 20 35 55
pabore
Tect 5 5 5 15
Hrtoro makcumyM 3a nepu- 15 35 50 100
on
Hapacraromum ntorom 15 50 100 100
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11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

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

[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

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

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

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

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. 1. Tankua B.A. ludppoBas MoOMIBHAS paguoCBs3h: YdeOHOe mocodue ais By30B. — M.: To-
psiuast tuHus — Tenexom, 2012, — 592 c. (manuuune B Oubmioteke TYCVYP - 40 7k3.)

12.2. lonosiHuTEIbHAS JIUTEpaTypa

1. MWsanoB B.U., 'opauenko B.H., [Toros I'."H. u ap. [{ludpoBeie 1 aHaioroBbie CUCTEMBI Mepeaa-
yn: YueOHUK /i By30B. — M.: I'opsuas nuaus — Tenekom, 2005. — 231 c. (Hanuuue B 6ubnuoreke TY -
CVYP - 101 7x3.)

2. Bonkos JI.H., Hemuposckuit M.C., Illunakos }0.C. Cucrems! udpoBoii paguocsssu: 6a3o-
BbIE METOJIbI U XapaKTEPUCTHKH: YueOHoe mocooue. — M.: Dko-Tpenns, 2005. — 392 c. (Hanuuue B O6UO -
mnoteke TYCVYP - 42 3k3.)

3. Amnanorooe u mudpoBoe panuosenianue: YuedHoe nmocodbue / Menmxos C. B. - 2015. 233 c.

[OnextponHblii pecypc] - Pexum nocrtyma: https://edu.tusur.ru/publications/5457 (mara oOpaiueHus:
16.06.2018).

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4€OHO-METOANYECKHE MOCOOUSs

1. Hccnenoanue MSK mozmema (peanusanus ¢ (Ha3oBbIM KOAEPOM): YUeOHO-METOAUYECKOE TI0-
cobue mo madbopartopHoit padore / Konorpusor B. A. - 2012. 39 c. [Dnexktponnslii pecypc] - Pexxum no-
cryna: https://edu.tusur.ru/publications/1525 (nata obpamenus: 16.06.2018).

2. MHccnenosanne Pi/4 QPSK mopema (peanmzarusi ¢ pa3oBeIM Komepom): Y4eOHO-METoaude-
ckoe mocobue 1o JaboparopHoii padore / Komorpusos B. A. - 2012. 38 c¢. [DnektpoHnHsIii pecypc] - Pe-
*kuM foctyna: https://edu.tusur.ru/publications/1527 (nata o6pamenus: 16.06.2018).

3. MHccnenoBanue QPSK monema (kimaccuueckast peanusanus): Y4eOHO-MeTOANYECKOoe mocooue
o Jraboparopuoit padote / Komorpusos B. A. - 2012. 27 c. [DnektpoHHsIi pecypc] - Pexxum moctyma:
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https://edu.tusur.ru/publications/1528 (nata obpamenus: 16.06.2018).

4. MUccnenoanne QPSK momema (peanmsaius ¢ (pa3oBeIM Komepom): Y4eOHO-METOIUIECKOE
nocobue 1o aboparopHoit padbote / Konorpusos B. A. - 2012. 35 c. [QnextponHsIii pecypc] - Pexxum n0-
cryma: https://edu.tusur.ru/publications/1532 (mata o6pamenus: 16.06.2018).

5. YacToTHOE IUIAHMPOBAHUE U JIEKTPOMArHUTHAsI COBMECTHMOCTh CHCTEM MOOHMJIBHON CBS3U:
Y4eOHo-MeToauuecKoe nocodue sl MPaKTUUECKUX 3aHATHI U KypCOBOTO MPOEKTUPOBAHUS AJISl CTYICH-
TOB paInOTeXHUYECKHX creunanbHocTel / Menuxos C. B. - 2014. 13 c. [DnexTponHsIii pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/4129 (nata o6pamenus: 16.06.2018).

6. Tpaduk, eMKOCTh U YCTOMYUBOCTH CHCTEM MOOMJIBHOM CBSI3H: Y4eOHO-METOIMYECKOE MOCO-
Oue Ui MpaKTUYECKUX 3aHATUN U KypCOBOT'O MPOEKTUPOBAHUS AJIS CTYAEHTOB PaMOTEXHUYECKUX CIie-
muanpHocTelt / MemmxoB C. B. - 2014. 13 c. [Onekrponnsiii pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/4134 (nara ob6pamenus: 16.06.2018).

7. CamocrosTenbHas paboTa CTyJeHTa NPU U3yYSHUU AUCIUILUIMNH MaTeMaTHYECKO-eCTECTBEHHO-
Hay4HOTO, 001IenpodeccuoHabHOTO (MPOGECCUOHATBLHOTO), CIICIIHATBHOTO IUKJIOB: Y 4eOHO-MeTOAnYE-
cKoe mocobue 1o camoctosTeabHOi padote / Komorpusos B. A., MenuxoB C. B. - 2012. 9 c. [DnekTpoH-
HBIHN pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/1845 (mara obpamenus: 16.06.2018).

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

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YUCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMAIIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. Tlpum u3yyeHUM AUCLUIUIMHBI PEKOMEHAYETCSl UCII0JIb30BaTh 0a3bl JAHHBIX, MH(POPMALIMOHHO-
CIPAaBOYHBIE W IIOMCKOBBIE  cucTeMbl, K  koroppiMm y TYCVYPa  ectp  pmoctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MpPorpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEr0 KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHJApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIie TeMaTHIeCKue Ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
JlaGopaTopust rpyIoBoro NpoeKTHOro ooydenws / JlabopaTtopus paanod3JIeKTPOHHBIX CPEICTB 3a-
IMUTBI TCICKOMMYHHUKAIIMOHHBIX CUCTCM
yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUHN JIaOOPATOPHOTO TUTIA
634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuia, 1. 47, 406 ayn.
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Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- Cxanep Canon CanoScan LidelOO USB;

- I'eneparop 1'4-218 BY curnanos;

- I'eneparop 1'3-109;

- I'enepatop 1'4-144;

- I'eneparop I'5-63 (Ne24029);

- I'enepatop 1'5-63 (Ne26448);

- Paboune cranmuu Ha 6asze nporeccopa Pentium-4 (12 mT.);
- JInnewnbiii nctounnk nutanus HY3003;

- JIugenaei nctounuk nutaaus HY3003;

- [TasmpHas cranimsa Quick 936 ESD;

- lludposoii ananuzarop crekrpa GSP-810;

- Hudposoii renepatop curnanos I'CC-80;

- Ludposoii ocrimmtorpad EZ Digital DS 1150;

- Pabouee mecto perynmuposuika C4-1200P;

- Pabouee mecto perymuposiiuka C4-1200P;

- Usmepurens UKKIIO «O630p-304/1»;

- MHOTrO(YHKIIMOHATIEHBIN N3MEPUTETHHO-BBIYUCITUTENbHBINA KoMIUieke National Instruments;
- Anaimsatop criekrpa N90OOOF-CFGO0S;

- Otnagounsiii Moxynb Instant SDR Kit;

- Ocummnorpad MSOX3054A;

- [TpunTep nazepuniit HP LaserJet P2035;

- Paboune crannuu Ha 6a3e mpoueccopa Pentium - i5 (12 mrT.);
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

- 7-Zip

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— LibreOftfice

— Microsoft Windows 7 Pro

— Mozilla Firefox

— OpenOftice

— Opera

— PTC Mathcadl3, 14

— Qucs

— Scilab

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne IS J1adopaTopHbIX padoT

JlaGopaTopust rpyImnoBoro nNpoeKkTHOro ooydenws / Jlaboparopus paanod’IeKTPOHHBIX CPEICTB 3a-
IIUTHI TEIEKOMMYHUKAILIMOHHBIX CUCTEM

ydeOHast ayuTOpHs ISl IPOBEICHHSI 3aHITHH PAKTUIECKOTO THIIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA

634034, Tomckas obnacts, . Tomck, Bepmnuna ynuia, 1. 47, 406 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- Cxanep Canon CanoScan LidelOO USB;

- I'eneparop 1'4-218 BY curnainos;

- I'eneparop I'3-109;

- I'enepatop 1'4-144;

- I'enepatop I'5-63 (Ne24029);

- I'eneparop ['5-63 (Ne26448);
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- PaGoune crannuu Ha 6a3e mpoueccopa Pentium-4 (12 mir.);
- JIngeaei nctounnk nutaaus HY3003;

- JInnewnbiii nctounnk nuranus HY3003;

- [TasmpHas cranmus Quick 936 ESD;

- Hudporsoii ananuzatop cnekrpa GSP-810;

- lludposoii rereparop curnanos ['CC-80;

- Hudporoii ocummnorpag EZ Digital DS 1150;

- Pabouee mecTo perymuposiiuka C4-1200P;

- Pabouee mecto perynuposuika C4-1200P;

- Usmeputens MKKIIO «O630p-304/1»;

- MHOTrOpyHKIIMOHATBHBIN N3MEPUTEIbHO-BBIUNCINTENBHBIA KoMIieke National Instruments;
- Ananuzarop cnektpa N9OOOF-CFGO005;

- Otnagounsiii Moxynb Instant SDR Kit;

- Ocmmorpad MSOX3054A;

- [Ipuntep nazepuseiit HP LaserJet P2035;

- Pabouwne cranmuu Ha 6a3ze nporeccopa Pentium - 15 (12 mrT.);
- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;
- PaGouee mecTo mpemnoaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— LibreOftfice

— Microsoft Windows 7 Pro

— Mozilla Firefox

— OpenOftice

— Opera

— PTC Mathcadl3, 14

— Qucs

— Scilab

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOTPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jnist caMoCTOsTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMIBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.
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13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHue NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydEeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydaroryecs: ¢ HapylIEeHHEM ClIyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMeEp, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIE 3aaHUA
1. HauBbIcIIyro CKOPOCTh TIEpeau U3 MePEeUUCICHHBIX MOAYIISIIUN 00eCTICUnBaeT:
1 BPSK;
2 BFSK;
3 8 PSK;
416 PSK.

2. Ilpu nexoqupoBaHUM CBEPTOYHBIX KOJOB UCIIOJIB3YETCS:
1 BBenenue 3alMTHOTO UHTEPBAJIA;

2 [IpumeHeHnE TOMEXOYCTOWYUBBIX KOAOB;

3 IIpuMeHeHne BBICOKOYPOBHEBOW MOYIISLINHY;

4 KoppemnsiimonHas 00paboTka cUrHaa.

3. Haubonee nomexoycToHYUBBIA BUJ UPPOBOM (pa30BON MaHUITYIISALUN:
1 Pi/4 PSK;

2 BPSK;

3 QPSK;

416 QAM.

4. KaHabHOE KOIUPOBAHUE UCITOJIB3YETCS JIIS:

1 OGHapy>xeHus ¥ UCTIPABICHUS OIHUOOK Tepeaayn;

2 CoxkparieHusi o0bemMa nepelaBaeMbIX TaHHbBIX;

3 B 0cHOBHOM /11 MPEOTBPAILEHUS] HECAHKIIMOHUPOBAHHOTO JTOCTYTIA;
4 VckimroueHust MeXCUMBOJIbHON nHTepheperiuu (MSI).

5. CoBpeMeHHast TEXHOJIOTHSI OCHOBAHHAs Ha MCIIOJIb30BAaHUU aITOPUTMa OBICTPOTO Mpeodpa3oBa-
uust ®ypoe (FFT):

1 CDMA;

2 TDMA;
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3 OFDM;
4 MIMO.

6. CoBpeMeHHas1 TEXHOJIOTHS, TIO3BOJISIONIAS W/WITN: CHU3UTh BEPOSITHOCTH OIMTMOOYHOTO MpHEMa,

MOBBICUTH CKOPOCTh TIepeAaur JaHHBIX, CHU3UTh TpeOyeMoe OTHOIIIEHUE CUTHAJ/IITYM, OOPOTHCS C
MHOTOJTy4€BOCTBIO U (PETUHTOM KaHAJIOB:

1 OFDM;

2 MHoroanTeHHas TexHOJIOTHs niepenaun qaHaeix (MIMO);

3 CaepxuupokornonocHas cBsi3b (UWB);

4 CDMA.

7. OTIMUUTETHLHON 0COOCHHOCTHIO TEXHOJIOTHHU KOJ0BOTO pazzaeneHus kaHaioB (CDMA) sBiser-
csl:

1 BBenenue 3aliMTHOTO MHTEPBAJIA;

2 [IpumeHeHHE TOMEXOYCTONYMBBIX KOOB;

3 IlpumeHeHre BEICOKOYPOBHEBOW MOTYJISILINM;

4 KoppensironHasi o0paboTKa CUTHAA.

8. Haznauenue onepanuu cCKpeMOJIUpOBaHUS OTOKA JAHHBIX:

1 11 cHUKEHUS MOJIOCHI MTPOITYCKAHUSI CUCTEMBI CBSI3U;

2 Jlnist IOBBIIICHUS SHEPreTHUecKor 3 PEeKTUBHOCTH CHCTEMBI IIepe/1ayn;

3 st yaydineHus CTaTUCTUYSCKUX CBOMCTB MOTOKA (BhIpaBHUBAHUE BEPOATHOCTEH TosiBiIeHUS 0
u 1) u obecrieyeHrs: yCTOWIMBOCTH CUCTEMbI CHHXPOHU3AINH;

4 Jlns yBenIM4eHUs CKOPOCTH Mepeiadnl JTaHHBIX.

9. IIpu nekoaMpPOBaHUY CBEPTOYHBIX KOIOB UCIIOJIB3YETCS:
1 Anroputm ObicTporo npeodpazoBanust @ypse (FFT);

2 AnroputMm Butep0u;

3 Omnepanus ckpeMOnIMpoBaHH MTOTOKA JaHHBIX;

4 MHOrOaHTeHHas1 TEXHOJIOTUSI.

10. YBenuueHue M30bITOYHOCTH ISl TIOBBIIICHUS ITOMEXOYCTOMYMBOCTH KOJIa B CHCTEMaXx pealb-
HOTO BPEMEHU CIEPKUBACTCS:

1 YpoBHEM HCTIOIB3yEMOWM MOTYJISILINM;

2 CHW)XEHHUEM peajbHOW CKOPOCTH INEepeiaun JaHHBIX;

3 CHmXCHHEM DHEPTUH NIepeIaBaeMbIX CUMBOJIOB (OUTOB);

4 MexCUMBOJIHHOU HHTEP(DEPEHITHECH.

11. B cBO€ BpeMsi UKJINYECKHE KOBI MOIYUMIIH IMPOKOE PACIIPOCTpaHEHHE Oaromapsi:

1 TIpocToTe TEXHUYECKOM peaTu3alii PErUCTPOB CIBUTA C OOPATHBIMU CBSI3SMH,

2 B0O3MOXHOCTH UCIIOIH30BAHUS MTOJIMHOMHUAIIBHOW anreOpsl;

3 BO3MO>KHOCTH OpraHM3alnu KaK CHCTEMaTHYECKOro, TAK M HECUCTEMAaTHYECKOTO KOIMPOBAaHUS;
4 Brio4HO pUpoe NUKINUYECKUX KOJOB.

12. DddextuBHbIM criocoboM G0pbrOBI ¢ MeKkCUMBONIBHOW WHTepdepenmnueit (MSI) B y3komno-
JIOCHBIX CHCTEMax IMepeiauu SBISIeTCs:

1 YBenuuenue otHomeHus curHan/mym (SNR);

2 IlpumeHeHne afanTUBHON (PUITIBTpAIINY;

3 IIpuMeHeHrnEe NOMEX0YCTONYMBOIO KOJUPOBAaHMSI;

4 lludpoBanne TaHHBIX.

13. MexcumBonbHas uatepdepennus (MSI) siBasieTcs yarie BCero CieICTBHEM:

1 Manoro otHomeHust curnan/mym (SNR);
2 Wcnonb30BaHuUs MOMEXOYCTOMUUBBIX KOJOB;
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3 MHOroIy4eBOro pacnpoCcTpaHEHUs pauOCUTHAA,
4 Tlepemexxenust nannbixX (Interliving).

14. D dexTuBHBIM CITIOCOOOM CHMKEHHUSI KPAaTHOCTHU OIIMOOK TIEpEeIadn sIBIISICTCS:
1 AnantuBHasi pUIBTpaIUs;

2 CxkpeMOnIMpoBaHUE JaHHBIX;

3 MacmrabupoBaHue 1aHHBIX;

4 KackazmHoe KonupoBaHue U nnepeMekenre nanueix (Interliving).

15. ®enuHr kananza pacCupoCTpaHEHUS paIMOCUTHANA TIPOSIBIISIETCS B BUJIE:

1 MeasieHHBIX MPOBAJIOB YPOBHSI CUTHaNa BCIEACTBUE MHOTOJIYYE€BOIO PACHPOCTPAHEHHUS U HH-
TephepeHIny;

2 UckaxxeHus GopMbl IPUHUMAEMBIX CUTHAJIOB;

3 V3meHeHus OTHOIIEHUSI MAKCHMAJIBHOTO YPOBHS K CpeHeMy (TTHK-(aKkTopa);

4 TlosiBEHMSI BBICOKOTO YPOBHSI HEJTMHEMHBIX NCKAKEHUM.

16. 3amuTHbIi nHTepBan B TexHoinorun OFDM npennasnadeH aist 00phObI:
2 C mexcumBosbHOU nHTephepenimeid (MSI);

3 C MeaJIeHHBIMU 3aMHUPAHUSIMU;

4 ®eauHroM KaHaja paclpOCTPaHEHUS paAuOCUTHAA.

17. TectupoBaHr€e M BbIpaBHUBaHME KaHAJIA Mepenayn JaHHbIX B TexHonorun OFDM 3akmmtouaet-
s B:

1 Mcnonbs30BaHUM KacKagHOTO KOAUPOBAHUS U TiepeMekeHus JaHHbIxX (Interliving);

2 Vcnonp30BaHUM aJITaITUBHON MOJYJISILIUY;

3 Mcnonp30BaHNY MUAJIOT-CUTHAJIOB, AlIIPOKCUMAIMU U BBIPABHUBAHUY MTPUHATHIX CUTHAJIOB;

4 VIcionb30BaHUU ANTUBHON (UIIBTPALINU.

18. Texnomorust kogoBoro pazzaenenus kanainoB (CDMA) siBnsieTcs:

1 OHUM 13 CIOCOOOB TOBBIMICHUS CTIEKTPATBHON 3 (DEKTUBHOCTH;

2 OaHUM U3 CTIOCOOOB MOMEXOYCTOWYMBOTO KOJUPOBAHUS;

3 OnmHuM U3 c1oco00B OOPHOBI ¢ KPATHBIMH OITMOKAMU,

4 OgauM U3 c1oco0oB GOPHOBI ¢ MHOTOTYYEBOCTBIO PACIIPOCTPAHEHHSI paliOCUTHATIA.

19. OcnoBHbIM HepocTaTkoM TexHosoru OFDM siBnsiercs:

1 Hanmuuume nuk-gakropa UCIIONIb3yeMbIX CUTHAJIOB;

2 Vcnonp30BaHKE 3alIUTHBIX HHTEPBAJIOB;

3 HNcrnonb30BaHKME MHUIOT-CUTHAIIOB,

4 TIpumenenue anropurMa OsicTporo npeodpazosanus Oypee (FFT).

20. TexHoMOTMs MEpeIauu TaHHBIX 0€3 MCIIOIB30BAHUS HECYILETO KoeOaHus:
1 CDMA;

2 UWB;

3 TDMA;

4 FDMA.

21. HemoctaTkoM (0COOEHHOCTHIO) HECUCTEMATHIECKUX KOJIOB MO0 CPABHEHUIO C CUCTEMATHYECKHU -
MU SIBJISICTCSL:

1 Beicokyto criekTpaibHyto 3(p(QeKTUBHOCTS;

2 Heo0xomuMOCTh MPUMEHEHHS CKPEMOIMPOBAHUS TaHHBIX;

3 Heo06x0ommuMoCTh MOBTOPHOTO ICKOIUPOBAHUS;

4 Hu3zkast ucrpapJisitonias CiocOOHOCTb.

14.1.2. Temsb1 npoekTos I'TTIO
HccnenoBanue, MOIEIMPOBAaHUE U IPOSKTUPOBAHUE CPECTB MOOMIIBHOM painoCBsI3H.
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Pa3paboTtka aHamoroBbIx 1 HU(GPOBBIX NMpHeMo-nepenatomux moxyieir B4 u CBY.

MHpOKOMMYHUKAIIMOHHBIE CUCTEMBbl MHTEJIEKTYaJIbHBIX 3/1aHUI.

Pa3paboTtka crcTemMbl CBSI3M MOBBIIIEHHON NATbHOCTH ACUCTBUS Ul MOABOIHOTO poOoTa Ha 6aze
WiFi.

Pa3paboTka 3aIIMIIEHHBIX METOAOB MOCTPOCHUSI CUCTEM CBSI3U Ul OCCHMJIOTHBIX JETaTeIbHBIX
annaparos.

Pa3paboTka nepcrneKTUBHBIX METOJIOB TOCTPOCHUS CITyTHUKOBBIX CUCTEM CBSI3H.

Pa3zpaboTka 3((HeKTUBHBIX METOAOB BEHBICT-PpaKTaAIBHBIX MPEOoOpPa30BaHU B MHOTOIO3HUITHOH-
HBIX CITyTHUKOBBIX CHCTEMaXx.

[TporpaMMHBIH KOMIUIEKC JAJIs1 U3Y4€HUS IEPCIIEKTUBHBIX METOJ0B KOAUPOBAHUS U MOAYJISLUH.

Amnanorossie CBY-ycTpolicTsa.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

Oco0eHHOCTH MHOTOIO3ULIMOHHON YaCTOTHON MaHUITYJISILIUH.

Oco0eHHOCTH MaHUNYISIUN ¢ MUHUMaIbHBIM caBUroM (MSK) u rayccoBckol MaHUIYJSAIUHN C
MUHHMAaJIbHBIM CIIBUTOM.

Oco0eHHOCTH KBaJpaTypHOU aMILTUTYIHON MaHUIYJISALIUH.

CpaBHHTENBbHAS XapaKTEPUCTHKA dPPEKTUBHOCTH UCIIOIF30BAHHS TIOJIOCHI YaCTOT U dHEpreTHde-
CKUX XapaKTePUCTUK MEPEAATINKOB MIPU PATUOCUTHATIAX C PA3IMYHBIMU BUIAMH MAaHUITYJISILIUH.

Oco0eHHOCTH YaCTOTHBIX IJIAHOB CUCTEMBbI MOOUIIbHOU cBA3H NMT-450.

OcCo0EeHHOCTH YaCTOTHBIX IUIAHOB CUCTEMbI MOOMIIBbHOM cBA3u GSM.

OnHOpOHAS COTOBASI CTPYKTYpa CHCTEM MOOWIIBHOM CBS3H.

WuTepdepeHIIMoOHHbIe TOMEXH Ha COBMAIAIOIIMX YACTOTAX B COTOBBIX CUCTEMAX CBS3H.

14.1.4. Tembl 1a00paTOpHBIX padoT
HUccnenosanue MSK monema
Uccnenosanue Pi/4 QPSK monema
Uccnenoanne QPSK Momema (kimaccuueckas peam3aius)
HccnenoBanne QPSK monema (peanusanus ¢ Gpa3oBbIM KOJIEPOM)

14.1.5. Bonpocs! 1udgdepeHunpoBaHHOIO 3a4eTa

1. Ocobennoctu nuddepeHuanpHON OnHAPHON (a30BON MAHUTTYIISIIUN.

2. Ocobennoctu auddepeHnanbHON KBapaTypHOi (ha30Boi MaHUITYJIALINY.

3. Ocobennoctr nuddepeHnuanpHON KBaapaTypHo# (a30BOM MaHUITYISIMH CO CABUTOM Pi/4.

4. OcoGeHHOCTH MHOTOMIO3UIIMOHHON YaCTOTHONH MaHUMYJISALIUH.

5. OcoOeHHOCTH MaHUIYJISILUK ¢ MUHUMaJIbHBIM ciBUroM (MSK) 1 rayccoBCKONH MaHUIYSISILIUM C
MUHUMAaJIbHBIM CIIBUTOM.

6. OcoOeHHOCTH KBapaTypHOU aMILIUTYIHOW MaHUMIYJIALINH.

7. CpaBHUTEIbHASA XapaKTepUCTHKA Y3PPEKTUBHOCTU MCIIOIB30BAHUS MOJIOCH! YaCTOT U SHEPreTH -
YECKUX XapaKTePUCTHUK MepeJaTYMKOB P PaAMOCUTHANIAX C Pa3IMYHBIMU BUJITAMU MaHUITYJISLIUH.

8. OcoOEHHOCTH YaCTOTHBIX IJIAHOB CHCTEMbI MOOMIIbHOM cBsizu NMT-450.

9. Oco0eHHOCTH YaCTOTHBIX IIJIAHOB CUCTEMBI MOOMIBHOM cBsi3u GSM.

10. OgHopoHast cOTOBast CTPYKTypa CHCTEM MOOMIIBHOM CBSI3H.

11. UnTepdepeHInoHHbIE TOMEXU Ha COBIAAONIMX YaCTOTaX B COTOBBIX CUCTEMAX CBSA3H.

12. Tlonsitne knacrepa. Pom6 coBmenieHHOro kaHana cotoBoit cucteMsl. [lapamerp SIR coToBBIX
CHCTEM.

13. [lonsarue Tpaduka. Tpapuk COTOBBIX CUCTEM.

14. Mopnens Dprnanra B (Mozens cUCTEMBI CBSI3U MaCCOBOTO OOCITY>KMUBAHUS C OTKA3aMH).

15. YcroitunBOCTh CBSI3U MOOUIIBHBIX COTOBBIX CHCTEM.

16. OnpenenuTh BO3MOXHOE YHCIIO TYTUIEKCHBIX KaHAJIOB CBSI3U HAa OJTHOW 0a30BOM CTAHIIMH CTaH-
napta NMT-450, paGorarorieii o nepsoMy (OCHOBHOMY) YaCTOTHOMY IUIaHY.

17. OnpenenuTh BO3MOXHOE YHCIIO TYTUIEKCHBIX KaHAJIOB CBSI3M Ha OJTHOM 0a30BOM CTAHIIMH CTaH-
napra GSM-900.

18. HaifT BO3MOXHBIE Pa3MEPHOCTH KJIACTEpa B MHTEPBAJIE , KOTOPHIE MCIOJIb3YIOTCA B COTOBBIX
cucTeMax MOOMIIBHOU CBSI3H.

19. Onpenenute oTHomenne curHay/marepdepennns (SIR) B oqHOpOIHON CETH MOOMIBHOM CBSI-
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39 IS KBa3UIJIAKOTO TOPOJa, €CIu KOOPPUIIMESHT 3aTyXaHus PaIuoOBOIH n=4, a pa3MepHOCTh KiacTepa
Nkn=7.

20. OnpenenuTs BEPOSTHOCTD NOCTYIUIEHNS B OJIMH KaHaJI CBA3M JIBYX, TPEX, YETHIPEX, MATU BbI30-
BOB 3a BpeMs 6 MUH, €CITH CPEIHSSI 4acTOTa MOCTYIUICHHUS BhI30BOB 40 BBHI30B/U.

14.1.6. MeToauvecKkue peKoMeHaluu

OO0s13aTenbHBIC ayAUTOPHBIC 3aHATUS 10 AuciuiTuHaM ['TIO mpoBoasSTCS KaKIAblid YETBEPT B €U -
ueiii nenb ['TIO. Ha kadenpax cocraBisieTcst 1 yTBepkaaeTcs rpaduk paboThl MPOEKTHBIX TPYII, C yKa-
3aHUEM BPEMEHU U MECTa NMPOBEACHUS 3aHATHA.

PykoBouTENh MPOEKTA CTABUT KAXKJIOMY YYaCTHHKY WHIWBHUAYAIbHBIC 33/1a4M B COOTBETCTBUH C
HaTpaBlIeHUEM (CIEIUATBHOCTRIO) 00ydeHMsI 1 TpoduiieM (Crieruann3aueii) CTyaeHTa.

Kaxnprit 3tan I'TIO 3akaHumBaeTCs 3aIIUTOM OTYETa C BRICTABJICHHUEM OIICHKH 3a dTall. I ToroBnie
OTUYETHI M OT3BIBBI PYKOBOJUTES MPUKPETUIAIOTCS K CTPAHUIIE ITPOCKTA B TEUCHHUE HEJIEIH MOCIIE 3aIUTHI.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIGHUBAHUS ISl JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4JaroLXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C napymenussimu | CobecezioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C mapymeHusMu Pernenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIC pa6OTBI, IINCBMCHHBIC HpeI/IMYI]_[eCTBeHHO JOUCTAHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOJaMH
armapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeToanuyeckue peKOMeH/IAMM 110 OLIEHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

I[JISI JiiL ¢ OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA HO-
cTymnHast (hopMma MpeaoCTaBICHUS 3aJaHUH OICHOYHBIX CPEJICTB, & IMEHHO:

- B IleyatHoi (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- MCTOAOM YTCHHUA aCCUCTCHTOM 3aJlaHrA BCIIYX;

- MIPEIOCTABJICHUE 3a/IaHUS C UCTIONb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI M MHBAJIHIAM YBEJIHUUBACTCS BpEeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuxX 00y4aromuXxcs MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeTOCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MMCbMEHHO Ha OyMmare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJI30BAHUEM YCIIYT ACCUCTCHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nupopmanuu B popmax, aJanTH-
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POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hOpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

HpI/I H606XO,Z[I/IMOCTI/I AJIs1 JIAL € OTpaHUYCHHBIMU BO3MOKHOCTSAMU 300POBbA U NUHBAJIM0B IIPOLIC-

Aypa OLCHUBAHUS PE3YJIbTATOB 06yqu1/151 MOXET NPOBOAUTHECA B HCCKOJIBKO 3TAIlOB.
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