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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

Leactearenes: ¢ 1901, 2016 no 18082010

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®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: PTC, Kajdeapa paguorexHu4ecKux cucTemMm

Kypc: 3

Cemectp: 5

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 5 cemecTp Bcero Enununner
1 Jlexuun 36 36 4acoB
2 [TpakTrueckue 3aHITHS 36 36 4acoB
3 JlabopaTtopHbie pabOThI 36 36 4acoB
4 Bcero aynuTopHbIX 3aHATHN 108 108 4acoB
5 CamocTosiTenpHas paboTa 108 108 4acoB
6 Bcero (0e3 ax3ameHa) 216 216 JacoB
7 OO0m1as Tpy10eMKOCTh 216 216 JacoB
6.0 6.0 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
Hucnumuinaa «becripoBombie TexHonornu nepenaun uapopmarmm (I'TI0-2)» (b1.B.[IB.2.2) ot-
HOCHTCS K 070Ky | (BapuaTHUBHAs 4acTh).
[IpenmecTBYIOMMUMI JUCIUTUIMHAME, (OPMUPYIOIIMMHU HadallbHBIC 3HAHWS, SBISIOTCSA: becmpo-
BOJHbIE TexHoJoruu nepeaaun uHpopmaruu (I'TIO-1), Teopus BeposiTHOCTEN M MaTeMaTU4ecKas CTaTH-
CTHKA.

[MocnenyomuMy JUCHUIUTMHAMHE SIBISIFOTCS: BecpoBOIHBIC TEXHOIOTHH Mepeiadyd HHPOPMALHH
(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 COCTABIISACT 6.0 3a4eTHBIX €AMHUIILI U MIPE/ICTABICHA B Ta0JIH -

ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

5 cemecTp

AynuaTopHbIe 3aHATHS (BCETO) 108 108
Jlexnun 36 36
[IpakTuueckue 3aHATHS 36 36
JlaGopaTtopHbIe pabOThI 36 36
CamocTosiTenbHas paboTa (Bcero) 108 108
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 28 28
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[TpopaboTka JIEKITMOHHOTO MaTepraia 33 33
[ToaroroBka kK MpakTUYECKUM 3aHATUAM, CEMUHAPAM 47 47
Bcero (0e3 ax3aMeHa) 216 216
OO6miast Tpy1I0€MKOCTb, 4 216 216
3auetHbie EquHutb 6.0 6.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3zgesbl AUCHUIIMHBI 1 BUALI 3AHATHI

Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

) ] = 2 é\ = =
: o ° 3 9 = =
H r 3 s s Fo3 2 0
a3BaHUA pa3leiaoB AUCHUILINHbBI % ) Q. Q o O % 5
= 5 = s 5 o S =
. < < o e =
= = ) 2t S g
5 cemecTp
1 Onpenenenue 1eneu u 3aaay sramna 3 2 0 7 12 [IK-16, ITK-7
MPOEKTa
2 AxTyanu3anusi TEXHUYECKOro 3a/laHus 4 0 0 3 7 I1K-16, ITIK-7
JTana npoexTa
3 IlocTaHOBKa MHAWBUIYAJIbHBIX 3371a4 B 4 0 8 5 17 |TIK-16, ITIK-7
paMKax BBHITIOJTHEHHS dTama MpoeKTa
4 BrinosiHEHUE UHIMBUYaIbHBIX 3a7au B | 24 24 28 72 148 |TIK-16, [IK-7
pamKax sTara MnpoeKTa
5 CocraBnenne oTdeTa 0 17 25 |IIK-16, IIK-7
6 3amuTa oTyeTa O BBHIMOJHEHUH dTana 1 2 0 4 7 [IK-16, ITK-7
MIPOEKTa
Hroro 3a cemectp 36 36 36 108 216
Hroro 36 36 36 108 216

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 ==
% 2 5
HazBanus pa3znenos ConeprkaHue pas3ienoB JUCIUILIUHBI 110 JIEKIHUIM z 7 &5
- 2 <
> Q=
a o g
= S
5 cemecTp
1 Onpenenenue neneit u | Auddepenumansaas bunapuas ¢pazoBas MaHHUITYIS- 3 [1K-16,
3aja4 ATarna npoeKkTa uusi. CTpykTypHas cxema Mojema, IpUHIUIT U 0CO- [1K-7
o6ennoctu nuddepeHmanibHON (OTHOCUTETHHOMN ) OU-
HapHo# ¢azoBoit manunyssiuu (DBPSK). ®azosas
HEOJHO3HAYHOCTH MpH npreMe. KorepenTtHast 1 HeKo-
repeHTHAas! 1eMOTYISIIIHSL.
Hroro 3
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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
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 8

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- 8

TypHasi cXxemMa Mo/ieMa, PUHIUI U 0COOEHHOCTH

KBaJIpaTypHOU aMITTUTYIHOM MaHUTTYJSIIHH. D dex-

TUBHOCTH PaJHOCUTHAJIOB C PAa3IMYHBIMU BUAAMH Ma-

HUIYJISALHH.

Hroro 24
6 3amura oTyeTa o 3amuTa oT4eTa rnepesi aTrTeCTalliOHHON KOMUCCUEH 1 [IK-16,
BBINIOJIHEHUH 3Tana Hroro 1 [1K-7
IpOeKTa
Hroro 3a cemectp 36

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 qaHHON MUCIMIUIAHBL, I KOTOPBIX HEOOXOIUMO
HanMeHoBaHMe TUCIMILINH M3y4eHHe 00eCIIeUNBAIOIINX U 00ECIIEYNBAEMBIX TUCITUTIINH
1 2 3 4 5 6
[IpeamecTByromue TUCITUATITUHBI
1 BecnnpoBoAHbBIE TEXHOJIIOTUH IIEPEIAIN
POBOA peA + + + + + +
unpopmanuu (I'TIO-1)
2 Teopus BeposTHOCTEH U MaTeMaTH4E-
PHA BED + + + + + +
cKasg CTaTHCTUKA

[Tocnenyromue TUCHUIIITUHBL
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1 becrmpoBoIHEIE TEXHOJIOTHH NIEPEIauH . N n . N
uHpopmanuu (I'TIO-3)
2 O0mas Teopus CBA3U + + + + + +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3YyYEeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCHUIUIMHBI, M BHJIOB 3aHATHN
MIPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCIUIUIUHBI, U BUOB 3aHS -

THI
§ Bunwl 3austuit
= = ;
[t} [t}
] [a~]
& 2 > 8 S DOpMBI KOHTPOJISI
= = = g 3
S & S &)
7 =
I1K-7 + + + + 3ammTa oT4yera, OTYET MO
I'TIO, Ot4er o maboparop-
HOI1 pabote, Omnpoc Ha 3aHs-
THIx, Tect
IIK-16 + + + + 3amura otyera, OTYET 11O
I'TIO, OT4er o 1aboparop-
HOM pabote, Onpoc Ha 3aHs-
THAX, Tect

6. UuTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIx padboT npuBeaeHo B Tabmuue 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

3 z S
Q ==
2 L =
&)
Haspanus pazaenon HaumenoBanue nabopaTtopHbIx padboT zF &5
o =
X g =
Y <
— S/
5 cemecTp
3 ITocTanoBKa Uccnenosanne Pi/4 QPSK momema 8 TIK-16,
MHIMBUYaIbHBIX 33189 B | 10w o TIK-7
paMKax BBITIOJIHCHHUS
JTana npoeKTa
4 BrInoHeHue Uccnenosanne MSK Momema 8 TIK-16,
MHINBUAyaIbHBIX 337141 B Uccnenoanne QPSK mMoaema (kitaccuueckas peayiu- 10 TIK-7
paMKax sTamna mpoeKTa sams)
UccnenoBanne QPSK momema (peanu3arus ¢ ¢a3zo- 10
BBIM KOZIEPOM)
Htoro 28
Hroro 3a cemectp 36

8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HanmeHnoBaHue npakTHUECKUX 3aHATUIA (CEMUHAPOB) MPUBEACHO B Tabuiie §.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 =
3 =
Z > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o S E
= o, =
a o 2
= Sl
5 cemecTp
1 Onpenenenne neneid 1 | YacToTHOE TUTAHUPOBAHUE CUCTEM MOOMIIHLHOM CBSI3U 2 TIK-16,
3a7a4 JTarna npoeKkTa Hroro TIK-7
4 BpinosnHeHue DeKTpOMarHuTHasi COBMECTUMOCTh CHCTEM MOOUIIb- [IK-16,
WHIUBUYAIbHBIX 337124 B | HOW CBSI3U TIK-7
paMikax STafia Ipockta Tpaduk 1 eMKOCTh CUCTEM MOOHMIILHOM CBSI3U 8
VYCerounBOCTh CHCTEM MOOUIIBHOH CBSI3U 8
Hroro 24
5 CocraBneHue oTueTa Hamncanue ordera 1o sramy npoekra 8 [IK-16,
Hroro 8 TIR-7
6 3amura oTyeTa o IToaroroBka K 3amuTe OTYETA 110 JTAIy IIPOEKTA 2 [IK-16,
BBITOJIHEHNN HTala Hroro 7 IIK-7
IIPOEKTa
Hroro 3a cemectp 36

9. CamocTrosiTesqibHasi padoTa

Bunasl camoctosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHbI B

tabmumie 9.1.
Tabmuua 9.1 — Buasl caMOCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 =
2 = =
) O =
Bunel camocTosTeInHON & > 0
HasBanus paznenos 57 = ®opMbI KOHTPOJIS
paboThI g s 2
=3 =
Y <
= S
5 cemecTp
1 Onpenenenue neneit u | [loaroroBka k mpakTuye- 4 |TIK-16, Ompoc Ha 3aHsATHAX, TecT
3a/1a4 3Tarna MpoeKTa CKHMM 3aHSTUSAM, 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 taboparopHon
VHJVMBUAYAJIbHBIX 3a1a4 B | MaTepuaia TIK-7 pabote, Tect
MKax BBITIOJIHCHHUS
pamka OJIHE OdopmiteHre 0TIETOB TIO 4
3Tamna npoeKkTa
p naboparopHbIM paboTam
Hroro 5
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4 BplnoHEHNE [ToaroroBka kK mpakTuue- 24 | IIK-16, Onpoc Ha 3aHaTusx, Ot-
WHIUBUyaJIbHBIX 3371a4 B | CKMM 3aHSATUSAM, CEMHHA- [K-7 4eT 1o JabopaTopHOi pa-
paMKax JTara MnpoeKTa pam 6ote, TecT

[IpopaboTka JIEKIIMOHHOTO 24

MaTepuana

OdopmiteHre 0TIETOB TIO 24

nabopaTopHBIM paboTam

Hroro 72
5 CocraBieHue oTuera [ToaroroBka k mpakTuue- 16 |IIK-16, Ompoc Ha 3ausTusax, OT-

CKHM 3aHSITHSIM, CEMHHA- TIK-7 yet 1o I'TIO, Tect

pam

[TpopaboTka JIEKITMOHHOTO 1

Marepuaia

Hroro 17
6 3amura oT4eTa 0O [ToaroroBka Kk mpaxkTHye- 3 IIK-16, 3ammra otdyeta, Onpoc Ha
BBIIIOJIHCHUM dTara CKHUM 3aHSATUSAM, CCMHUHA- I1K-7 3aHgaTuax, Oruer mo I'TIO,
IIPOEKTa pam Tect

[TpopaboTka JIEKITMOHHOTO 1

MaTepuana

Utoro 4
Hroro 3a cemectp 108
Hroro 108

10. KypcoBas pa6orta (IIpoeKT)
He npenycmorpeno PVYII.

11. PeliTuHrOBasi cucTEMa AJISl OHCHKHU yCII€BaA€EMOCTHN oﬁyqammnxm

11.1. baajbHbIe OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuManbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbBHOCTH Mexny 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
5 cemecTp
3amuTa oTYeTa 30 30
Ormpoc Ha 3aHATUAX 5 10 15
Otuer no I'TIO 30 30
Otuer no n1aboparopHoit 5 10 15
pabote
Tect 3 3 4 10
Wroro makcumymM 3a nepu- 3 13 84 100
on
Hapacraromum ntorom 3 16 100 100

11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet OamIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadbymie 11.2.
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Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

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

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

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

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

[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOIuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

HtoroBas cymma 0aos,

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

9K3aMEH

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

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

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

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. 1. Tankua B.A. ludpoBas MoOMIBHAS paauoCBs3h: YdeOHOoe mocodue s By30B. — M.: To-
psiuast tuHus — Tenexom, 2012, — 592 c. (manuuue B Oubmioteke TYCVYP - 40 7k3.)

12.2. lonostHuTEIbHAS JIUTEpaTypa

1. MWsanoB B.U., 'opauenko B.H., [Toros I'."H. u ap. [{ludpoBkie 1 aHaioroBbie CUCTEMBI epeaa-
yu: 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 paauocsssu: 6a3o-
BbIE METOJIBl U XapaKTEPUCTHKH: YueOHoe mocooue. — M.: Dko-Tpenns, 2005. — 392 c. (Hanuuue B OUO -
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 Y4eOHO-METOANYECKHE MOCOOUSs

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

2. MHccnenosanme 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 (kmaccuueckast peanusanus): Y4eOHO-MeTOANYECKOoe Mocooue
o Jraboparopuoit padote / Komorpusos B. A. - 2012. 27 c. [DnektpoHHsIi pecypc] - Pexxum noctyma:
https://edu.tusur.ru/publications/1528 (nata obpamenus: 16.06.2018).

4. HUccnenoanne QPSK momema (peanmsaius ¢ (pa3oBeIM Komepom): Y4eOHO-METOIUIECKOE
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nocobue 1o aboparopHoit padbote / Konorpusos B. A. - 2012. 35 c. [DnextponHsIii pecypc] - Pexxum no-
cryma: https://edu.tusur.ru/publications/1532 (mata o6pamenus: 16.06.2018).

5. YacToTHOE IUIAHMPOBAHUE U JIEKTPOMArHUTHAsI COBMECTUMOCTh CHCTEM MOOMIBHON CBS3U:
Y4eOHo-MeToauuecKoe nmocodue sl MPaKTHUECKUX 3aHATHI U KypCOBOTO MPOEKTUPOBAHUSA AJISl CTYICH-
TOB paJinOTeXHUYECKHX crennanbHocTel / 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-METOIUYECKOE MOCO-
Oue /Ui MpaKTUYECKUX 3aHATUN U KypCOBOI'O IMPOEKTUPOBAHUS JJIS CTYIAEHTOB PaJMOTEXHUYECKUX CIie-
muanpHocTelt / MemmxoB C. B. - 2014. 13 c. [Onekrponnsiii pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/4134 (nara obpamenus: 16.06.2018).

7. CamocrosTenbHas paboTa CTyJeHTa NPU U3yYSHUU AUCIUIUIMNH MaTeMaTHYECKO-eCTeCTBEHHO-
Hay4HOTO, 001IenpodeccunoHabHOTO (MPOGECCUOHATBLHOTO), CIICIIHATBHOTO IUKJIOB: Y 4eOHO-MeTOauYE -
cKoe mocobue 1o camocTosTenbHol padote / Konorpusos 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 MIOCOOMSA JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydaroluxcs
U3 YMCIIa JIML] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 1M1 ¢ HApyIIEHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBETMUEHHBIM 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. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. Tlpum u3yyeHHM AUCLUIUIMHBI PEKOMEHAYETCS UCII0JIb30BaTh 0a3bl JAHHBIX, MH(POPMALIMOHHO-
CIPAaBOYHBIE W IIOMCKOBBIE  cucTeMbl, K  koroppiMm y TYCVYPa  ectp  moctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALIMHU 110 JIEKLIMOHHBIM pa3/ieiaM JUCIUILINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
JlaGopaTopust rpyImmoBoro NpoeKTHOro ooydenwus / JlabopaTtopus paanod3JIeKTPOHHBIX CPEICTB 3a-
IMUTBI TCICKOMMYHHUKAIIMOHHBIX CUCTCM
yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUHN JIAOOPATOPHOTO THUTIA
634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, 1. 47, 406 ay.
Onwucanue uMeronierocs 000pyI0BaHuUs:
- Ckanep Canon CanoScan LidelOO USB;
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- I'eneparop 1'4-218 BY curnanos;

- ['eneparop 1'3-109;

- I'enepatop 1'4-144;

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

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

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

- JIngenaei nctounuk nutaaus HY3003;

- [TasmpHas cranusa Quick 936 ESD;

- lludposoii ananuzarop crekrpa GSP-810;

- Hudposoii renepatop curnanos I'CC-80;

- ludposoii ocrimmtorpad EZ Digital DS 1150;

- Pabouee mecto perynmuposuimka C4-1200P;

- Pabouee mecto perymuposiiuka C4-1200P;

- Usmepurens UKKIIO «O630p-304/1»;

- MHOTrO(YHKIIMOHATEHBIN N3MEPUTETHHO-BBIYUCITUTENbHBINA KoMIuieke National Instruments;
- Anaimmusatop cniektpa N9OOOF-CFGO0S;

- Otnagounsnii Moxynb Instant SDR Kit;

- Ocummnorpad MSOX3054A;

- [TpunTep nazepuniiit HP LaserJet P2035;

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

[IporpamMmMHoe obecrnieueHue:

- 7-Zip

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— LibreOffice

— Microsoft Windows 7 Pro

— Mozilla Firefox

— OpenOftice

— Opera

— PTC Mathcadl3, 14

— Qucs

— Scilab

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne 1JIs J1adopaTopHbIX padoT

JlaGopaTopust rpyImnoBoro NpoeKkTHOro ooydenwus / Jlaboparopus paanod3IeKTPOHHBIX CPEICTB 3a-
IIUTHI TEIEKOMMYHUKAIIHOHHBIX CUCTEM

ydeOHast ayuTOpus AJIsl IPOBEICHHSI 3aHITHH PAKTUIECKOTO THIIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO TUIIA

634034, Tomckas obnacts, . Tomck, Bepmmnuna 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);

- Paboune cranmuu Ha 6asze nporeccopa Pentium-4 (12 mr.);

- JInnennbii uctounnk nutanus HY3003;
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- JInnewnbii nctounnk nutanus HY3003;

- [Tasmpras cranmus Quick 936 ESD;

- Hudporsoii ananuzatop cnekrpa GSP-810;

- lludposoii rereparop curnanos ['CC-80;

- Hudporoii ocummnorpad EZ Digital DS 1150;

- Pabouee mecto perymuposiiuka C4-1200P;

- Pabouee mecto perynmuposuika C4-1200P;

- Usmeputens MKKIIO «O630p-304/1»;

- MHOTrOyHKIIMOHATBHBIN H3MEPUTEIbHO-BBIUNCINTENBHBIA KoMIieKke National Instruments;
- Ananuzarop cnektpa N9OOOF-CFGO005;

- Otmagounsiii Moayib Instant SDR Kit;

- Ocmmorpad MSOX3054A;

- [Ipuntep nazepuseiiit HP LaserJet P2035;

- Pabouwne cranmuu Ha 6a3ze nporeccopa Pentium - 15 (12 mrT.);
- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecTo mpernoaBares.

[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 IPOrPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi meOelb;

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

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

CornacoeaHa Ha noprane Ne 31863 12



13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA
1. HauBbiciyto CKOpOCTh NEpeau U3 NepeuucIeHHbIX MOAYIISIUN 00ecTieunBaeT:
1 BPSK;
2 BFSK;
3 8 PSK;
416 PSK.

2. Ilpn nexoaupOBaHUM CBEPTOYHBIX KOJIOB UCIIOJIB3YETCS:
| BBenenue 3alMTHOTO MHTEPBAJIA;

2 [IpuMeHeHre NOMEX0yCTOMYHBBIX KOJIOB;

3 IIpuMeHeHrEe BEICOKOYPOBHEBOM MOAYJISALNY;

4 KoppensiionHasi o0pa0oTka curHaa.

3. Haubonee nomexoycToiuuBbIi BU 1H(POBOH (ha30BOM MaHUITYIISIUN:
1 Pi/4 PSK;

2 BPSK;

3 QPSK;

416 QAM.

4. KananpHO€ KOIMPOBAaHUE UCIIONb3YETCS JJIA:

1 OGHapy>xeHus ¥ UCTIpaBICHUs OINOOK MepeaayH;

2 CoxkpaieHus o0beMa nepeiaBaeMbIX JaHHBIX;

3 B ocHOBHOM /7151 IPEOTBPAIlIEHNs] HECAHKIIMOHUPOBAHHOTO J0CTYIIA;
4 VckmoueHust MeXCUMBOIbHOM nHTepdepenunn (MSI).

5. CoBpeMeHHast TEXHOJIOTHSI OCHOBAHHAs Ha MCIIOJIb30BaHUU aITOPUTMa OBICTPOTO Mpeodpa3oBa-
Hust ®ypoe (FFT):

1 CDMA;

2 TDMA;

3 OFDM;
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4 MIMO.

6. CoBpeMeHHast TEXHOJIOTHS, TTO3BOJISIONIAS M/WIIN: CHU3UTH BEPOSTHOCTH OIIMOOYHOTO TIpHUeMa,

MOBBICUTH CKOPOCTH MEpeaun JTaHHbIX, CHU3UTh TpeOyeMOe OTHOIIEHNWE CUTHAJ/IITyM, OOPOThCS €
MHOTOTY4YEBOCTHIO M (JETMHTOM KaHAJIOB:

1 OFDM,;

2 MHoroaHnTeHHas TexHoJiorus nepenaun qanueix (MIMO);

3 CeepxmmpokornosiocHas cBsizb (UWB);

4 CDMA.

7. OTIUYUTENHPHOH 0COOCHHOCTBIO TEXHOJOTUHU KOOBOTO pasznencHus kaHaaoB (CDMA) sBiser-
csl:

1 BBenenue 3auTHOTO HHTEPBANIA;

2 [TpuMeHeHne MOMEX0yCTOMYUBBIX KOJOB;

3 IIpuMeHeHne BhICOKOYPOBHEBOM MOIYIISIIINY;

4 KoppensmuoHnHast 00paboTka cCurHasa.

8. Haznauenue onepanuu CKpeMOIUPOBAHMS TIOTOKA JaHHBIX:

1 J1ng cHUKEHUS MOJIOCHI TPOITYCKaHUSI CHCTEMBI CBSI3H;

2 JInst moBBIMICHUS SHEPTeTHUECKON A (HEKTUBHOCTH CUCTEMBI TIEPEIayuH;

3 Jlns ynydiueHusl CTaTUCTUYECKUX CBOWCTB NOTOKA (BbIpaBHUBAHUE BEPOATHOCTEN mosBIeHUS 0
u 1) u obecrnieueHUs] yCTOWYMBOCTH CUCTEMbI CHHXPOHU3AIIHH;

4 ]J1ns yBeIM4YEHUs1 CKOPOCTH NEPEJAuu JAHHBIX.

9. Ilpu nexoaMpOBaHUH CBEPTOYHBIX KOJIOB UCIIONIB3YETCS:
1 Anroputm ObIcTporo npeodpazoBanust Dypwe (FFT);

2 Anroputm Butepbu;

3 Omnepanus cKpeMOIUPOBAHUS TIOTOKA TAHHBIX;

4 MHOTOaHTEHHAsI TEXHOJIOT U

10. YBenuueHne M30BITOUHOCTHU JJISI TIOBBIICHHUS [TOMEXOYCTOWYMBOCTH KOJIa B CHCTEMax peajb-
HOTO BPEMEHH CIIEP’KUBACTCS:

1 YpoBHEM HCIIONIB3YEMON MOIYIISALINY;

2 CHI)KEHUEM pealIbHOM CKOPOCTH MepeIay JaHHBIX;

3 CHmXeHueM SHEepIruu nepeiaBacMbIX CUMBOJIOB (OUTOB);

4 MeXCUMBOJILHOM MHTEp(EPECHITUCH.

11. B cBOE Bpems IIUKIIMYECKHIE KOBI TTOJIYIHIIA ITUPOKOE PACTIPOCTpaHEHUE OJlaroaaps:

1 IIpocToTe TeXHUUECKOW peau3alMy PEruCTPOB CABUra ¢ OOPATHBIMU CBSA3SIMU;

2 B03MOXXHOCTH HCTIOH30BAHUS TTOJIMHOMHUATIBLHOM alreOphl;

3 Bo3MOXXHOCTH OpraHU3allK KaKk CUCTEMATUYECKOro, TAK U HECUCTEMAaTUYECKOr0 KOAUPOBAHUS;
4 brio4yHOM NMpUPOAE UKINYECKUX KOIOB.

12. 3ddextuBHBIM criocobomM OOprOBI ¢ MeXCHMBOJILHOW HMHTEepdepennuern (MSI) B y3komo-
JIOCHBIX CUCTEMaXx Iepeayull SIBIseTCA:

1 YBennuenue otHomeHus: curHan/mym (SNR);

2 [IpumeHeHHe alanTUBHON (puUIbTpaLny;

3 IlpumeHeHre TOMEX0yCTOMYMBOTO KOJUPOBAHNS,

4 lIuppoBanue JaHHBIX.

13. MexxcumBonbHas uaTepdepenuus (MSI) sBnsercs yaie BCero cieiCTBUEM:
1 Mamnoro otHomenust curaan/mym (SNR);

2 Vcnonb30BaHMs TOMEXOYCTONYUBBIX KOJIOB;

3 MHOroy4€eBoro pacnpoCTpaHeHUs pauOCUTHAIIA;

CornacoeaHa Ha noprane Ne 31863 14



4 Tlepemexenus nanubix (Interliving).

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

2 CkpeMOIMpOBaHUE TAaHHBIX;

3 MacmtabupoBaHue TaHHBIX;

4 KackamHoe xoupoBaHue U nepeMexenne qaHubix (Interliving).

15. ®equnr kaHana pacpOCTPAHEHUS PalOCUTHAJIA IPOSIBIIETCS B BUJE:

1 MenieHHbIX TPOBAJIOB YPOBHS CHUTHAJIA BCIEACTBHE MHOTOIYYEBOTO PacIpOCTpaHEHHs] U HMH-
TepdepeHuny;

2 UckaxeHus: GopMbl TPUHUMAEMBIX CUTHAJIOB;

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

4 TlosiBJIEHHS! BBICOKOTO YPOBHSI HEJTMHEUHBIX UCKAKEHUM.

16. 3amuTtHeiit uHTEpBaN B TexHomorn OFDM npennasHadeH 1t 00phOBbI:
2 C MexxcuMBOJIbHOM nHTepdepeniueit (MSI);

3 C MeJIEHHBIMH 3aMUPAHUSIMU;

4 denuHroM KaHalla pacCpOCTPaHEHUs paJuOCUTHAIIA.

17. TectupoBaHMEe M BbIpaBHUBAHUE KaHaJla MepeAayn AaHHbIX B TexHosnorun OFDM 3aximouaer-
csl B!

1 Mcnonb30BaHNM KAaCKaJHOTO KOAMPOBAaHUS U nepeMeskeHust qaHubix (Interliving);

2 Wcnonbp30BaHUM aJaliTUBHON MOAYJISIIINY;

3 Mcnonp30BaHUM MUJIOT-CUTHAJIOB, allIPOKCUMAIMHN U BBIPABHUBAHUM IIPUHSTHIX CUTHAJIOB;

4 Vcnonb30BaHUM aIalITUBHON (DHITBTpAITHH.

18. Texnomorust kogoBoro pazzaenenus kaHanoB (CDMA) siBisieTcs:

1 OpHuM 13 c1IOCOOOB MOBBIIIEHUS CIIEKTPATIbHOM 3(h(HEeKTUBHOCTH;

2 OmHUM U3 CIOCOOOB TTOMEXOYCTOHYMBOTO KOAMPOBAHNS,

3 OnHuM U3 crtoco60B 6OPHOBI ¢ KPATHBIMH OIIMOKAMU;

4 OpauM U3 crtoco60B GOPHOBI C MHOTOTYYEBOCTHIO PACTIPOCTPAHEHUS PaAMOCHUTHAIA.

19. OcHOBHEIM HenocTaTkoM TexHosiornu OFDM sasnsercs:

1 Hannyue nuk-gaxTopa UCIOIb3yeMbIX CUT'HAJIOB;

2 Mcnionbs30BaHUE 3alIMTHBIX UHTEPBAJIOB;

3 Mcnoip30BaHue MUI0T-CUTHAIIOB;

4 Tlpumenenue anroput™a OsicTporo npeodpazoBanus Oypee (FFT).

20. TexHoyorus mepeaun JaHHBIX 0€3 UCIIOIB30BAaHUS HECYIIETO KoleOaHus:
1 CDMA;

2 UWB;

3 TDMA;

4 FDMA.

21. HemoctaTtkoM (0COOEHHOCTBIO) HECHCTEMATHIECKHUX KOIOB 10 CPABHEHHIO C CHCTEMATHYECKH -
MU SIBJISICTCSI:

1 Beicokyto ciekTpasibHY0 3P GEKTUBHOCTD;

2 Heo0XoauMoCTh IPUMEHEHHUSI CKPEMOIMPOBAHNUS TaHHBIX;

3 Heo6xoaumMoCTh TOBTOPHOTO JIEKOAUPOBAHUS;

4 Huzkas ucrpasisionas ClioCOOHOCTb.

14.1.2. Tems1 npoextos I'TTIO
HccnenoBanue, MOIENUPOBAHUE U IIPOEKTUPOBAHUE CPEICTB MOOMIIBHOM painoCBsI3H.
Pa3paboTtka aHamoroBbix 1 HU(POBBIX NpueMo-nepenatomux moxyieid B4 u CBY.
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HNH)OKOMMYHUKAITMOHHBIE CHCTEMBl MHTEIICKTYAIbHBIX 3/1aHUI.

Pa3paboTka cuCTeMBI CBS3M MOBBIIIEHHON AaIbHOCTH IEHCTBUS AJIsl HOABOJHOTO poOoTa Ha 6ase
WiFi.

Pa3paboTka 3amMIEeHHBIX METOAOB MOCTPOCHUS CHCTEM CBSI3HM ISl OCCHMIIOTHBIX JETaTeIbHBIX
anrmaparos.

Pa3paboTka mepcreKTHBHBIX METOIOB IOCTPOCHUS CITyTHUKOBBIX CHCTEM CBSI3H.

Pa3paboTtka 3¢ deKTUBHBIX METOOB BEeHUBIET-(hpaKTaIbHBIX MPEOOpPa30BaHU B MHOTOIO3UIIOH -
HBIX CITyTHUKOBBIX CHCTEMaX.

[TporpaMMHBIH KOMIUIEKC JIJIs1 U3Y4EHUS IEPCIIEKTUBHBIX METOOB KOAUPOBAHUS U MOAYJISLIHH.

Amnanorosie CBY-ycTpoiicTBa.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

Oco0eHHOCTH MHOTOMO3UIIMOHHON YaCTOTHONW MaHUIYJIALIUH.

Oco0OeHHOCTH MaHUMYJSILMU ¢ MUHUMaJIbHBIM caBurom (MSK) u rayccoBckoil MaHUIYJISILIMM C
MUHHMMAaJIbHBIM CIIBUTOM.

OcoOeHHOCTH KBaJIpaTypHOU aMIIUTYIHOW MaHUIYJIALIHH.

CpaBHUTENbHAS XapaKTEPUCTHKA F3PPEKTUBHOCTH UCIIOJIb30BAaHUS MOJIOCHI YaCTOT U 3HEpreTuye-
CKHX XapaKTEpUCTHK NEPEIaTIYNKOB IIPH PaJAUOCUTHANIAX C Pa3IMYHBIMU BUJIAMU MaHUITYJISILIUH.

Oco0eHHOCTH YaCTOTHBIX IJIAHOB CUCTEMbI MOOMIBHOI cBsi3u NMT-450.

Oco0eHHOCTH YaCTOTHBIX IJIAHOB CUCTEMBI MOOMIbHOM cBs3u GSM.

OnHopoaHAas COTOBAsE CTPYKTYpa CUCTEM MOOMIIBHOM CBSA3H.

HnTepdepeHoHHbIE TOMEXU Ha COBNAAAIOIINX YACTOTAaX B COTOBBIX CUCTEMAX CBSI3U.

14.1.4. Tembl 1a060paTOpHBIX padoT
Uccnenosanne MSK monema
Uccnenosanue Pi/4 QPSK monmema
Uccnenoanne QPSK Mozema (kiiaccuyeckas peanuzanus)
Uccnenoanne QPSK Momema (peanusanus ¢ pa3oBbIM KOACPOM)

14.1.5. Bonpocsl niuddepeHuupoBaHHoro 3auera

1. Ocobennoctu auddepennanbHoi OMHapHOH (Pa30BOM MAaHUITYIISALHMH.

2. OcobennocTu auddepeHImaIbHON KBaapaTypHon (Ha3oBoi MaHUITYIISIINH.

3. OcobenHoctu nudpepeHuanIbHoN KBaapaTypHoi (Ha30BOi MAHUIYIALUU cO cIBUTOM Pi/4.

4. Ocob6eHHOCTH MHOTOMO3UIIMOHHOM YaCTOTHOW MaHUMYJISALINH.

5. OcoGeHHOCTH MaHUMYIISIUK C MUHUMaJIbHBIM cBUroM (MSK) 1 rayccoBcKoi MaHUTYISALIUH C
MUHHMAaJIbHBIM CIIBUTOM.

6. OcobeHHOCTH KBaIpaTypHOH aMILTUTYIHON MaHUITYIISIHH.

7. CpaBHHUTEIbHAS XapaKTepUCTUKA YPPEKTUBHOCTH UCIOIB30BAHMSI MTOJIOCHI YACTOT U DHEPIeTH -
YEeCKHX XapaKTEPUCTHUK MePeIaTYMKOB MPH PaJAUOCUTHANIAX C PA3TUYHBIMU BUIAMU MAHUIYIISIIUH.

8. OCOOEHHOCTH YaCTOTHBIX TUIAHOB CUCTEMbI MOOMIIbHOM cBsizu NMT-450.

9. Ocob6eHHOCTH YaCTOTHBIX IJIAHOB CUCTEMBI MOOMIIbHOM cBsi3u GSM.

10. OgHOpOMIHAS COTOBAsI CTPYKTYpa CUCTEM MOOWMIIBHON CBSI3H.

11. UuTepdepeHIMOHHbBIE TOMEXH Ha COBIAJIAIOIIMX YACTOTAX B COTOBBIX CUCTEMAaX CBS3H.

12. [lonstue knactepa. Pom6 coBmeleHHOro kaHaia cotoBoi cucremsl. [lapamerp SIR cotoBbix
CHUCTEM.

13. Tlonsitue Tpaduka. Tpaduk COTOBBIX CUCTEM.

14. Mogens Dpnanra B (Mozienb cUCTEMBI CBS3U MacCOBOTO OOCITYXHBAHHUS C OTKa3aMH).

15. YcroumBOCTh CBSI3M MOOMIIBHBIX COTOBBIX CHCTEM.

16. OnpenenuTb BO3MOXKHOE YUCIIO TYMJIEKCHBIX KaHAJIOB CBA3M Ha OJHOM 0a30BOil CTaHIMM CTaH-
napta NMT-450, paboratomieii mo nepBoMy (OCHOBHOMY) YaCTOTHOMY TLJIaHY.

17. OnpenenuTb BOZMOXKHOE YUCIIO TYMJIEKCHBIX KaHAJIOB CBA3M Ha OJHOM 0a30BOil CTaHIMM CTaH-
napra GSM-900.

18. HaiiTn BO3MOKHBIE Pa3MEPHOCTH KJIACTEPa B MHTEPBAJIE , KOTOPBIE UCIIOJIB3YIOTCS B COTOBBIX
CUCTEMaX MOOMJIbHOM CBSI3H.

19. Onpenenure oTHOmIEeHHe curHa/uaTepdepenius (SIR) B onHOpOAHOM ceTn MOOUIBHON CBS-
34 JJI KBa3UIIQAKOTO ropoja, eciu Ko3(pPUIMEHT 3aTyXaHus paguoBOiIH n=4, a pa3MEpHOCTh KiacTepa
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Nkn=7.
20. OnpenenuTb BEpOATHOCTh MOCTYIUICHUS B OIMH KaHaJ CBA3M ABYX, TPEX, YETBIPEX, MSATH BbI3O-
BOB 3a BpeMsi 6 MUH, €CITH CPEIIHsS YaCTOTa MOCTYIIJICHUs BbI30BOB 40 BBI30B/4.

14.1.6. MeTonn4eckue peKoOMeHAalNU

OO6s13aTenbHbIe ayauTOpHBIE 3aHATUS 1o AucuuiiuHaM ['TIO npoBoasTCs KaXKAblii YeTBEPT B €11 -
ueiii genb ['T10. Ha xadeapax cocraBisercs U yTBepxkaaeTcs rpaduk padoThl MPOSKTHBIX TPYIII, C YKa-
3aHHEM BPEMEHH U MeCTa IPOBEACHUS 3aHSITHHA.

PykoBoauTe s MPOEKTA CTABUT KAXKIOMY YYACTHUKY WHAMBHUAYAIBHBIC 33/1a4d B COOTBETCTBHUH C
HaIpaBJICHUEM (CIIEIIMAIBPHOCTHIO) 00ydeHHUs U TpoduiieM (Crenrann3anueii) CTyIeHTa.

Kax et atan I'TIO 3akaHunBaeTcs 3al{UTOM OTUETA C BLICTABIEHUEM OILIEHKHU 3a dTarl. MIToroBnle
OTYETHI U OT3BIBBI PYKOBOJIUTENSI MPUKPEIUISIOTCS K CTPAHULIE IPOEKTA B TEUCHUE HEJIENIU MTOCIIE 3aIUTHI.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuI ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/II_[€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTepuajibl OUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXHOCTAMU
310pPOBbA U MHBAJIMJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIILHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHsIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCHbMEHHAs
IIPOBEPKaA

C mapymenusmu | CobeceoBanme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC MO TEPMUHAM (MHIWUBUYaTbHO)
C HapymeHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCbMEHHBIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAa0OTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmymiecTBEHHO IpOBEpPKaA
00IIeME TUITUHCKAM paboThI, BOIIPOCHI K 3a4ETY, METOAAMU UCXOJISl U3 COCTOSTHUS
MOKa3aHUsAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUaIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHus BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSl U MHBAJIUAAM YBEIMYMBAETCA BpEeMs Ha
MOJITOTOBKY OTBETOB HAa KOHTPOJIbHBIE BOMPOCHL. [[yist Takux oOydaromuxcsi mpeaycMaTpuBaeTcs TOCTYI -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAJIMJIOB MO AMCLMIUIMHE MpEeAyCcMaTpuBaeT npeaocTapieHue nudopmanuu B popmax, aaantu-
POBAHHBIX K OTPAaHUYEHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAIIIH:
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHIMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOJAUTHCS B HECKOIBKO ATAIOB.
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