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Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
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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

YueOnsrit man Habopa 2018 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

- yriyOJIeHHOE pacCMOTpPEeHHE OECIIPOBOIHBIX TEXHOJIOTHHN TIepeaaur HHPOPMaIIUH;

- OCHOBHBIX MPUHITUIOB (DYHKIIMOHUPOBAHMSI aHAJIOTOBOM M IU(POBOY CBS3M U BEIIAHHUS,

- 0cO0EHHOCTEN MOCTPOEHUS YCTPONUCTB U CUCTEM CBSI3H U BEIIAHMUSL.

JlocTixeHune yka3zaHHbIX 1iefiell ciocoOCTBYeT (OPMUPOBAHUIO KOMITETCHIIMIA:

[1K-7 - rOTOBHOCTHIO K M3YUYCHHIO HAyYHO-TEXHUYECKON WMH(OpMAIMU, OTEUYECTBEHHOTO U 3apy-
O€XXHOT0 OIbITa [0 TEMAaTUKE MPOEKTA,

[1K-16 - rOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUYECKYIO MH(OPMALIMIO, OTEUECTBEHHBIN U 3apyOex-
HBIH OIBIT IO TEMAaTUKE UCCIIEI0BAHUS.

1.2. 3agaun IMCHMIIINHBI
— oOyuyeHHe CTYJICHTOB KOMIUICKCHOMY TEXHHYECKOMY MBIIIICHUIO HA TIpUMepax pa30oopa mpuH-
IIUIIOB PabOThI M TIOCTPOCHUSI COBPEMEHHBIX aHAJIOTOBBIX M IU(POBBIX AJIEKTPOHHBIX CHUCTEM IepeIadun
WH(GOPMAITUH C UCTIOJIL30BAHUEM JICKTPOMATrHUTHBIX JIMHUHN CBSI3H;
—  paccMOTpPEHHE BOIPOCOB, CBA3AHHBIX C Mepeaadei, mpueMoM, o0paboTKOM, KOTUPOBAaHUEM U
BOCIIPOU3BEICHUEM PA3TUYHOTO BUAA HH(OPMAIIUH.

2. MecTto mucuuniuHbl B ctpykrype OIIOII

Huctunnuna «becnpoBonubie TexHonoruu nepenaun nHpopmanuu (I'TIO-2)» (b1.B.[1B.2.2) ot-
HOCHTCS K 070Ky 1 (BapuaTHUBHAas 4acTh).

[TpenmecTByOIKUMU JUCUUIUIMHAMY, (OPMUPYIOIIMMHU HauyallbHble 3HAHUS, ABJSIOTCA: becnpo-
BOJIHBIE TexHoyoruu nepefaun nHpopmanuu (I'TIO-1), Teopus BeposTHOCTEH U MaTeMaTU4YeCKas CTaTH-
CTHKA.

[Tocnenyromume JUCIUIUIMHAMHE SIBJISIFOTCS: becrpoBoJHbIE TEXHOJIOTHH TiepeIaun HH()OpMaIuu
(I'TIO-3), OOm1ast Teopus CBS3H.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AMCUUILUIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— IIK-7 roTOBHOCTBIO K H3YUEHHUIO HAYYHO-TEXHUUECKOH HH(pOpMAaLIUU, OTE€YECTBEHHOIO U 3apy-
OEXHOTO OIbITa M0 TEMATUKE IPOEKTA;

— TIK-16 roToBHOCTBIO M3y4aTh HAyYHO-TEXHMYECKYIO MH(OpMAIMIO, OTE€YECTBEHHBINH U 3apy-
O€XXHBII OMBIT 110 TEMAaTUKE UCCIIEJOBAHUS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLIUICs TOJKEH:

—  3HATh NIPUHLUIBI PA0OTHI U 0COOEHHOCTH OpPraHU3ally COBPEMEHHBIX OECIPOBOHBIX TEXHO-
Joruil nepenaun nHGOpPMalKU; 0COOEHHOCTH UX YaCTOTHOTO TIAHUPOBAHUS; CIIOCOOBI pacyeTa AJIeKTpo-
MarHUTHON COBMECTUMOCTHU U OLIEHKH Tpaduka.

— yMeThb MPUMEHSTHh Ha MPaKTHUKE METO/bl aHaJu3a U pacyeTa OCHOBHBIX XapaKTEpUCTUK Oec-
IPOBOJHBIX CETEeH nepeaayn HHPOpPMaIUK; Ha OCHOBE TEXHUYECKMX XapaKTEPUCTUK UMEIOLIEcs anmnapa-
TypBl pa3padareiBaTh U BHEAPATH COOTBETCTBYIOUIYIO TEXHUYECKOMY 3aJJaHHIO CTPYKTYpPY OeCIpOBOIHOM
CeTH Imeperaud MHPOPMALUU C YYETOM HKOJIOTMYECKOM 0€30MacHOCTH; MPOBOAUTH HATypHBIH JKCIEPH-
MEHT 0 U3MEPEHUI0 OCHOBHBIX XapaKTEPUCTUK OECIIPOBOJHBIX TEXHOJIOTUHI TIepeiauu HH(pOpMaIHH.

— BJAJleTh HaBbIKAMU HACTPOMKHM W PEryIMpOBKHM amnmaparypbl OECHpOBOIHBIX ceTedl IpH
IIPOU3BOJCTBE, yCTAHOBKE U TEXHUUECKOM KCILTyaTallH.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
5 cemecTp
AynuTopHble 3aHATUSA (BCETO) 108 108
Jlexknuu 36 36

CornacoeaHa Ha noptane Ne¢ 31864 3



[IpakTuyeckue 3aHATUS 36 36
JlaboparopHbie pabOTHI 36 36
CamocTtosiTenbHas paboTa (Bcero) 108 108
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 28 28
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 33 33
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 47 47
Bcero (0e3 ax3amena) 216 216
OO01mas Tpy10eMKOCTb, 4 216 216
3auetHble EauHunb! 6.0 6.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI

Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

~ ()
= o o 2 g 3 E
: R o S O = 5
=n jas O O < = [} s
H Y s S, s FoS 2 0
a3BaHMs Pa3/IeOB AUCIUILIUHbI < ) e o o 2 &5
= = S s 5 O s £
= = & &3 B
= © S =
5 cemecTp
1 Onpenenenue uenen v 3agayd dTamna 3 2 0 7 12 IIK-16, ITK-7
MPOEKTa
2 AxkTyanuzaius TEXHUYECKOrO 3aJJaHUs 4 0 0 3 7 IIK-16, TIK-7
JTamna npoeKTa
3 IlocTaHOBKa MHAMBUYAJIbHBIX 3371a4 B 4 0 8 5 17 [IK-16, ITK-7
paMKax BBITIOJIHEHHUS dTarla MPOeKTa
4 BplNoaHEHUE UHAMBUIYAJIbHbBIX 33/1a4 B 24 24 28 72 148 | IIK-16, IIK-7
paMKax sTamna npoeKTa
5 CocTaBneHue oTuera 0 0 17 25 |IIK-16, IIK-7
6 3ammuTa OTYeTa O BBRIIIOJIHCHUH dTara 1 2 0 4 7 IIK-16, ITK-7
MPOEKTa
Hroro 3a cemectp 36 36 36 108 216
Hroro 36 36 36 108 216
5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIUSIM)
CozeprkaHue pa3aesioB TUCHUTLINH (TI0 JIEKIHUIM) PUBEICHO B TabuIe 5.2.
Tabmuma 5.2 — ComeprkaHue pa3iesaoB TUCIUILIMH (TI0 JICKITHSIM)
3 z§
3 =
2 25
HazBanus pa3aeioB Coz[epxcaHHe pa3aciioB JUCHUILIMHBI 110 JIEKIIUAM 5 = §~ 5
s) E
= 2 =
a o 2
= S]
5 cemecTp
1 Onpenenenne neneri u | Jluddepennuanpaas OnHapHas Gpa3zoBas MaHUITYIIS- 3 [TK-16,
3aJ1a4 JTara nmpoeKTa uus. CTpyKTypHas cxema MoJieMa, IPUHIIMIT U 0CO- [IK-7
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oerHocTH nuddepeHanbHON (OTHOCUTELHOM) O1-
HapHO# (hazoBoit Mmanunysanuu (DBPSK). dazoBas
HEOJTHO3HAYHOCTH MpH npueme. KorepentHas u HeKo-
TepEeHTHAs IEMOTYIISIIHSL.

Hroro
2 Axtyanu3anus JuddepennunanbHas KBagpaTypHas Gpa3zoBasi MaHUITY- 4 [IK-16,
TEXHUYECKOro 3aanus | Jiauusa. CTpyKTypHBIE CXEMBI MOAEMOB, IPUHIUIIBI U IIK-7
JTana IpoeKTa O0COOEHHOCTH KBaapaTypHOU (ha30BOM MaHUITYISIUI

(QPSK) u nuddepennmanbHOi KBagpaTypHO# (a3zo-

Bou manunysinuu (DQPSK).

Hroro
3 ITocTaHoBKa JuddepennmanbHas kBaaparypHas pa3zoBas MaHHUITY- 4 [IK-16,
WH/IMBUTYAJILHBIX 33J1a4 B | Js1ust co caBuroM Pi/4. CTpykTypHas cxema MojieMa, [IK-7
paMKax BBIIOJHEHMS INPUHIUI U 0cOOeHHOCTH T dhepeHnaIbHON KBa-
JTana npoexTa patypHO# ($a30BOl MAHUMYISIIUH cO caABUTOM Pi/4

(P1/4 QPSK).

Hroro 4
4 BeinosnHeHue YacToTHass MaHUITYJISALKS U MHOTOIIO3UIIMOHHAS Ya- 8 [IK-16,
VHJVBHIyaJIbHBIX 33144 B | CTOTHAsA MAaHUITYJSANMs. CTPYKTYpHBIE CXEMBI MOJIE- [IK-7

paMKax 3Tana npoeKTa MOB, MIPUHITUIIBI U OCOOCHHOCTH YaCTOTHOW MaHUITY-
nsiiun (FSK) 1 MHOTOTTO3UIIMOHHON 4acTOTHOW MaHM-
nymsiun (M FSK).

Manunynsuus ¢ MUHUMalIbHbIM ciBuroM (MSK) u 8
raycCOBCKas MaHUIYJISIIUSA ¢ MUHUMAJIbHBIM C/IBUTOM.
CTpyKTypHBIE CXEMbI MOAEMOB, IPUHLUIIBI U OCOOCH-
HOCTU MAHUIYJIALIMU C MUHUMAJIbHBIM CJIBUTOM
(MSK) u rayccoBckoil MaHUMYJIALUNA ¢ MUHUMAJIb-
HbIM caBurom (GMSK).

KBangparypHas ammnutynHas MmaHumyssiius. CTpyk- 8
TypHas cxema MoJieMa, PUHIIUIT U OCOOCHHOCTH
KBaIpaTypHOH aMIUTHTYIHON MaHUTYISAIIUH. Dddek-
TUBHOCTh PAJUOCUTHAIIOB C Pa3IUYHBIMU BUIAMH Ma-

HUITYJISILAN.
Hroro 24

6 3amura oTyeTa o 3amuTa oT4eTa Nnepesl aTrTeCTalluOHHON KOMUCCUEN 1 [IK-16,

BBINOJIHEHUH dTana Htoro 1 [IK-7

IIPOEKTa

Hroro 3a cemectp 36

5.3. Pa3nenbl JMCUMILUIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NMpeabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (NOCJASAYOMIUMHU) JUCHUATIIMHAMEA
Paznenbl quctUIIMHB ¥ MEKIUCIUIITHHAPHBIC CBS3H C 00CCTICUMBAOIIMMU (MIPEABIAYIIMMU) U
o0ecrneynBaeMbIMH (ITOCIEIYIOMIMMHI) TUCHUTUTMHAMH MIPEICTaBICHbI B Tabuie 5.3.
Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIMCIUTUIMHAPHBIC CBS3U

No pa3nenoB qaHHOM TUCIMIUIAHEL, I KOTOPBIX HEOOXOIUMO
HauMeHOBaHUE TUCIIUILIUH U3yueHHe 00eCTIeUMBAIONIUX U 00eCTeYnBaeMbIX JUCIIUILTHH

1 2 3 4 5 6

[IpenmecTByronme qUCUUILIMHBI
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1 becripoBOJHbIE TEXHOJIOTHH MEPEaaYn
uHpopmanuu (I'TIO-1)

2 Teopus BEpOATHOCTEN U MaTeMaTUye-
CKas CTaTUCTUKA

+ + + + + +

[Tocnenyrouiye TUCHUTIITUHBI

1 BecripoBoIHBIE TEXHOJIOTHH TIEpEIauH
unpopmanuu (I'TIO-3)

2 OOmas Teopusi CBSI3H + + + + + +

- - - - +

5.4. CooTBeTCTBHE KOMIIETEHIIHIA, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSITHIi
CoOTBETCTBHE KOMIIETCHIMH, (POPMUPYEMBIX MPH W3YYCHHH TUCLUIUIMHBI, W BHIOB 3aHATHH
npezcTaBiIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETCHIUH, (POPMUPYEMBIX MPH U3yYECHHU AUCIUIUTHHBI, U BUJOB 3aHS -

THI
§ Bunnl zanstuit
: z ~
[t} [t}
(] [a]
5 y & 8 S DopMBI KOHTPOJIS
= = = g 2
S Sy S &)
B =
I1K-7 + + + + 3amura otyera, OTYET 11O
I'TIO, OTuer no 1aboparop-
HoM pabote, Onpoc Ha 3aHs-
THIX, Tect
IIK-16 + + + + 3ammra oT4yera, OTYET MO
I'TIO, Otuer o maboparop-
HOM1 pabote, Omnpoc Ha 3aHs-
THIx, Tect

6. UuTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paToOpHBIX padboT

3 z S
3 = 5
Z e =
]
HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT z 5 &5
o =
X 2 3
Y o 2
~ S/
5 cemecTp
3 IlocTanoBKa Uccnenoanue Pi/4 QPSK monema 8 [IK-16,
MHMBUTYaTbHBIX 3129 B | 1 o TIK-7
pamMKax BBITTOTHEHUS
JTamna npoeKTa
4 BrinonneHune Uccnenosanne MSK mMomema 8 TIK-16,
MHIUBUNyalIbHBIX 3a/1a4 B UccnenoBanne QPSK mozmema (kmaccuueckas peanu- 10 TIK-7
paMKax sTamna mpoeKTa sars)
UccnenoBanne QPSK momema (peanu3zanus ¢ ¢ga3o- 10
BBIM KOJIEPOM)
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Htoro 28

Uroro 3a cemectp 36

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTUYECKHUX 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 nenerd 1 | YacToTHOE TUTAHUPOBAHUE CUCTEM MOOMIHHOM CBSI3U 2 TIK-16,
3aJa4 dTarna npoeKkTa Hroro TIK-7
4 BpinosnHeHue DeKTpOMarHuTHasi COBMECTUMOCTb CUCTEM MOOUIIb- 8 [IK-16,
WHIUBUYAIbHBIX 337124 B | HOW CBSI3U TIK-7
paMikax STafia Ipockta Tpaduk 1 eMKOCTh CUCTEM MOOHMIILHOM CBSI3U 8
VYCerounBOCTh CCTEM 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 3amiuTe OTYETA 110 JTAIy IIPOEKTA 2 [IK-16,
BBITOJIHEHNN HTala Hroro 7 IIK-7
IIPOEKTa
Hroro 3a cemectp 36

9. CamocTrosiTesqibHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYJOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHHI B
tabiune 9.1.
Tabmuia 9.1 — Buabl caMmocTosITebHOM paboThl, TPYAOEMKOCTh M (hOpMUpPYEMble KOMIETEHIMH

3 =
g 5 =
Bunel camocTosTeIbHON & > 0O
HasBanus paznenos = = @DopMBbI KOHTPOJISA
6 ] = O
paboThI 4 s 2
=3 g2
Y <
= S
5 cemecTp
1 Onpenenenue neneit u | [loaroroBka k mpakTuye- 4 |TIK-16, Ompoc Ha 3aHATHAX, TecT
3aJ1a4 ATarna MpoeKTa CKHM 3aHATHUSIM, CEMUHA- [IK-7
pam
[IpopaboTka TeKIHOHHOTO 3
Matepuana
HUtoro 7
2 Axrtyanuzamus [TpopaboTka JIEKITMOHHOTO 3 [IK-16, Tect
TEXHUYECKOIr'0 3aJaHUs Marepualia IK-7
JTana npoexTa Vroro 3
3 [locTaHoBKa [IpopaboTka JIeKIIMOHHOTO 1 [ IIK-16, Otuer no 1abopaTtopHOH
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WMHJIMBUIYAJIbHBIX 3a/1a4 B | MaTepHaia TIK-7 pabore, TecT
paMKax BbIIOTHCHHIA OdopmiieHre 0TYETOB 110 4
JTara Mpockta J1abopaToOpHBIM paboTam
Hroro 5
4 BpinosniHeHue IToaroroBka K mpaxkTuye- 24 | IIK-16, Omnpoc Ha 3ansaTHAX, OT-
WHIVWBHUIYAIbHBIX 337124 B | CKUM 3aHSTHIM, CEMUHA- [TK-7 4eT 110 JJabopaTopHoil pa-
paMKax 3Tara npoeKTa pam 6ote, Tect
[TpopaboTka JIEKITMOHHOTO 24
MaTepuana
OdopmiieHre 0TIETOB TI0 24
naboparopHbIM paboTam
Hroro 72
5 CocTaBienue oTuera [ToaroroBka Kk mpakTuue- 16 |IIK-16, Ompoc Ha 3ansaTusax, OT-
CKHUM 3aHATUSAM, CECMHHA- I1K-7 yet no I'TIO, Tect
pam
[TpopaboTka JIEKIIMOHHOTO 1
MaTepuana
Hroro 17
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 108
Hroro 108
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

. . MakcumanbHbIN
. 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
3amuTa oTueTa 30 30
Omnpoc Ha 3aHATHAX 5 10 15
Ortuer no I'TIO 30 30
Otuet no nmabopaTopHOii 5 10 15
pabore
Tect 3 3 4 10
Hroro makcumym 3a nepu- 3 13 84 100
on
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Hapacraromum utorom 3 16 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOUYKM TPEICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUN cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl 0aIIOB B TPAAMIMOHHYIO M MEXIYHAPOJHYIO OIIEHKY INPEJCTaBIIeH B TaOJHIIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. 1. Tamkua B.A. udpoBas MoOWIBHAS paguocBs3hb: YdeOHOe nmocodue ais By30B. — M.: To-
pstaast uHus — Tenexom, 2012. — 592 c. (manuuue B 6ubmnoteke TYCYP - 40 7x3.)

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. UBanoB B.U., Il'opauenxo B.H., [Tonos I"H. u ap. Lludgpossie 1 aHaIOrOBbIE CUCTEMBI ITEpeaa-
yn: YueOHUK J1s By30B. — M.: ['opsiuas nunus — Tenexom, 2005. — 231 c. (nanuuue B 6ubnaunorexe TV -
CVYP - 101 3x3.)

2. Bogxos JI.H., Hemuposckuit M.C., [llunakos 10.C. Cuctems! 1iudpoBoil paguocsss3u: 6a3o-
BbI€ METO/Ibl U XapaKTEepPUCTHKH: YuebHoe rmocodue. — M.: Dko-Tpenas, 2005. — 392 c. (Hanuuue B 610 -
muoteke TYCVYP - 42 7k3.)

3. AmnanoroBoe u mudpoBoe paguosemanue: Yuednoe nocooue / Menuxos C. B. - 2015. 233 c.
[OnexkTponnbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/5457 (mara oOpareHus:
16.06.2018).

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. Obs3aTenbHBbIC y4eOHO-MeTOAMYeCKHE TOCOOHS
1. HccnenoBanne MSK monema (peanu3zanus ¢ (pa3zoBeIM KomepoM): Y4eOHO-METOIMIECKOE TI0-
cobue no naboparopHoit padore / Konorpusos B. A. - 2012. 39 c. [OnexrponHslii pecypc] - Pexxum 10 -
cryma: https://edu.tusur.ru/publications/1525 (mata o6pamenwns: 16.06.2018).
2. HWccnenoBanue Pi/4 QPSK momema (peanusanmsi ¢ (pa3oBbIM KomepoM): YdeOHO-MeToIuye-
cKoe rmocobue 1o yraboparopuoit padore / Komorpusos B. A. - 2012. 38 c. [OnexTponnsiii pecypc] - Pe-
xuM foctyna: https://edu.tusur.ru/publications/1527 (nara obpamenus: 16.06.2018).
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3. MHccnenoBanne QPSK monema (knaccuueckast peanusanus): Y4eOHO-METOANYECKOe ocooue
o JraboparopHoit padote / Komorpusos B. A. - 2012. 27 c. [DnekrpoHHBIN pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/1528 (nata obpamenus: 16.06.2018).

4. MUccnenoanne QPSK momema (peanmsaius ¢ (pa3oBeIM Komepom): Y4eOHO-METOIUIECKOE
nocobue 1o aboparopHoit padote / Konmorpusos B. A. - 2012. 35 c. [QnextponHsIii pecypc] - Pexxum no-
cryma: https://edu.tusur.ru/publications/1532 (nata o6pamenus: 16.06.2018).

5. YacToTHOE IUIAHMPOBAHUE U JIEKTPOMArHUTHAsI COBMECTHUMOCTh CHCTEM MOOHMIBHON CBS3U:
Y4eOHo-MeToauuecKoe nocodue sl MPakTUUECKUX 3aHATHI U KypCOBOTO MPOEKTUPOBAHUSA AJISl CTYICH-
TOB paJInOTeXHUYECKHX creuuanbHocTel / 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 YCTOMYMUBOCTH CHCTEM MOOMJIBHOM CBSI3H: Y4eOHO-METOIMYECKOE MOCO-
Oue Ui MpaKTUYEeCKUX 3aHATUN U KypCOBOI'O MPOEKTUPOBAHUS JJIS CTYIAEHTOB PaJMOTEXHUYECKUX CIie-
muanpHocTet / 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 AUCIUIUINH MaTeMaTHYECKO-eCTeCTBEHHO-
Hay4HOTO, 001IenpodeccunoHaIbHOTO (MPOGECCUOHATBLHOTO), CIICIIHATBHOTO IUKJIOB: Y 4eOHO-MeTOAnYE-
cKoe rmocobue 1o camoctosTenbHoi 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 /ISl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUEeCKUE MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydarolmuxcs
U3 YUCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. Tlpum u3yyeHUM AUCLUIUIMHBI PEKOMEHAYETCS 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 o0ecneyeHue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

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

13.1.1. MaTepuaabHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JIOCTPALMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHOe o0ecredyeHne VI NPAKTHYeCKUX 3aHATHI
JlaGopaTopust rpyIoBoro NpoeKTHOro ooydenwus / JlabopaTtopus paanod’JIeKTPOHHBIX CPEICTB 3a-
IMUTBI TCICKOMMYHHUKAIIMOHHBIX CUCTCM
yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
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BEJICHUS 3aHITHIA TaOOPaTOPHOTO THUIA
634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, 1. 47, 406 ay.
Ornucanmne UMEIIErocs 000PyIOBaHHUS:
- Ckanep 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 nmporeccopa Pentium-4 (12 mT.);
- JInnewnbii nctounnk nutanus HY3003;
- JIngenaei nctounuk nutaaus HY3003;
- [TasmpHas cranius Quick 936 ESD;
- lludposoii ananuzarop crekrpa GSP-810;
- Hudporsoii renepatop curnanos I'CC-80;
- ludposoii ociimmtorpad EZ Digital DS 1150;
- Pabouee mecto perynuposuka C4-1200P;
- Pabouee mecTo perymuposiiuka C4-1200P;
- Usmepurens UKKIIO «O630p-304/1»;
- MHOTO(YHKIIMOHATIEHBIN N3MEPUTETHHO-BBIYUCTUTENbHBINA KoMIUieke National Instruments;
- Anaimmsatop cniekrpa N9OOOF-CFGO0S;
- Otnagounsiii Moxynb Instant SDR Kit;
- Ocummnorpad MSOX3054A;
- [TpunTep nazepuniit HP LaserJet P2035;
- Paboune crannuu Ha 6a3e mpoueccopa Pentium - i5 (12 mT.);
- KommuiekT 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 odecredeHne 1JIs J1adopaTopHbIX padoT

JlaGopaTopust rpyImoBoro nNpoeKkTHOro ooydenwus / Jlaboparopus paanod’JIeKTPOHHBIX CPECTB 3a-
IIUTHI TEIEKOMMYHHUKAIIMOHHBIX CUCTEM

ydeOHast ayuTOpHs AJIsl IPOBENICHHSI 3aHATHH PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA

634034, Tomckas obnacts, . Tomck, Bepmmnuna ynua, 1. 47, 406 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- Cxanep Canon CanoScan LidelOO USB;

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

- I'eneparop I'3-109;

- I'enepatop 1'4-144;
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- I'enepatop 1'5-63 (Ne24029);

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

- PaGoune crannuu Ha 6a3e mpoueccopa Pentium-4 (12 mir.);
- JIugenaei nctounuk nutaaus HY3003;

- JInnewnbii nctounnk nutanus HY3003;

- [TasmpHas cranmus Quick 936 ESD;

- Hudporsoii ananuzatop cnekrpa GSP-810;

- lludposoii rereparop curnanos ['CC-80;

- Hudporoii ocummnorpad EZ Digital DS 1150;

- Pabouee mecto perymuponiiuka C4-1200P;

- Pabouee mecto perynuposuka C4-1200P;

- Usmeputens MKKIIO «O630p-304/1»;

- MHOrOoyHKIIMOHATBHBIN N3MEPUTEIbHO-BBIUNCINTENBHBIA KoMIeke National Instruments;
- Ananuzarop cnektpa N9OOOF-CFGO005;

- Otmagounsiii Moxynb Instant SDR Kit;

- Ocmmorpad MSOX3054A;

- [Ipuntep nazepuseiit HP LaserJet P2035;

- Pabouwne cranmuu Ha 6a3e nporeccopa Pentium - 15 (12 mrT.);
- Kommuiekt cienmanuzupoBanHoi yueOHoOW 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. MaTrepuajbHO-TEXHMYECKOE M IPOTPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
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, Bepummauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmanna ymuua, 1. 74, 207 aym.

CoctaB 000pyIOBaHUSA:

- yueOHasi meOelb;

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

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
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- 7-Zip;
- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOiaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P TOMOIIH BUACOYBEINIUTENICH A1 KOM(POPTHOTO IIPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

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

14.1.1. TecToBbIE 3aaHUA
1. HauBbIcIIyro CKOPOCTh TIEpeaul U3 MepEeUUCICHHBIX MOAYISIIUN 00eCTICUnBaeT:
1 BPSK;
2 BFSK;
3 8 PSK;
416 PSK.

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

2 [IpumeHeHnEe TOMEXOYCTOWYUBBIX KOAOB;

3 I[IpuMeHeHne BBICOKOYPOBHEBOW MOYIISALINHY;

4 KoppemnsiimonHas 00paboTka cUrHama.

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

2 BPSK;

3 QPSK;

416 QAM.

4. KaHabHOE KOIUPOBAHUE UCITOJIB3YETCS JIIS:

1 OGHapy>xeHus ¥ UCTIPABICHUS OIHUOOK Tepeaayn;

2 CoxparieHusi o0bemMa nepelaBaeMbIX TaHHBIX;

3 B 0cHOBHOM /151 MPEOTBPAILEHUS] HECAHKIIMOHUPOBAHHOTO JTOCTYTIA;
4 VckimroueHus1 MeXCUMBOJIBHON nHTephepeniuu (MSI).

5. CoBpeMeHHasl TEXHOJIOTHS OCHOBaHHAs HA MCIIOJIb30BAHUH aITOpPUTMa OBICTPOTo Mpeodpa3oBa-
Hust dypwe (FFT):
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1 CDMA;
2 TDMA;
3 OFDM;
4 MIMO.

6. CoBpeMeHHas1 TEXHOJIOTHSI, TIO3BOJISIONIAS W/WITN: CHU3UTh BEPOSITHOCTH OIMTHOOYHOTO MpHEMa,

MOBBICUTH CKOPOCTh TIepeAayur JaHHBIX, CHU3UTh TpeOyeMoe OTHOIIIEHHE CUTHAI/IITYM, OOPOTHCS C
MHOTOJTy4EBOCTBIO U (PETUHTOM 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 TOMEXOYCTONYMBBIX KOOB;

3 IlpumeHeHre BEICOKOYPOBHEBOW MOTYJISILINM;

4 KoppensironHasi o00paboTka CUTHAA.

8. Haznauenue oneparuu cCKpeMOJIMpOBaHUS OTOKA JAHHBIX:

1 11 cHUKEHUS MOJIOCHI MTPOITYCKAHUsI CUCTEMBI CBSI3U;

2 Jlnist IOBBIILICHHUS SHEPreTHUecKor 3P PEeKTUBHOCTH CHCTEMBI IIepe/1an;

3 st yaydiieHus CTaTUCTUYSCKUX CBOMCTB MOTOKA (BhIpaBHUBAHUE BEPOATHOCTEH TosiBICHUS 0
u 1) u obecrieyeHns1 yCTOWIMBOCTH CUCTEMbI CHHXPOHU3AINH;

4 Jlns yBenIM4YEeHUs CKOPOCTH MEepeiadn JTaHHBIX.

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

2 AnroputMm Butep6u;

3 Omnepanus ckpeMOnIMpoBaHHS MTOTOKA JaHHBIX;

4 MHOrOaHTeHHas1 TEXHOJIOTUSI.

10. YBenuueHue M30bITOYHOCTH VISl TIOBBIIICHUS ITOMEXOYCTOMYMBOCTH KOJIa B CHCTEMaXx peallb-
HOTO BPEMEHU CIEPKUBACTCS:

1 YpoBHEM HCTIOIB3yEMOW MOTYJISILINM;

2 CHW)XEHHUEM peajbHONW CKOPOCTH INE€peiaun JaHHBIX;

3 CHmXCHHEM DHEPTUH TIepeIaBaeMbIX CUMBOJIOB (OUTOB);

4 MexCUMBOJIHHOU HHTEP(DEPEHITHECH.

11. B cBO€ BpeMst UKJIMYECKHE KOBI MOIYUMIIM IMPOKOE PACIIPOCTpaHEHHE Omaromapsi:

1 TIpocToTe TEXHUYECKOW peaTu3alii PErUCTPOB CABUTA C OOPATHBIMU CBSI3SMH,

2 BO3MOXHOCTH UCIIOJIH30BAHUS MTOJIMHOMHUAIIBHOW anreOpsl;

3 BO3MO’KHOCTH OpraHM3alny KaK CHCTEMaTHYECKOro, TAK M1 HECUCTEMAaTHYECKOTO KOIUPOBAaHUS;
4 Bbrio4HO pUpoIe NUKINUYECKUX KOJOB.

12. DddextuBHbIM criocoboM O60pbrOBI ¢ MekCUMBONIBHOW WHTepdepenmueit (MSI) B y3komno-
JIOCHBIX CHCTEMax Mepelauu SBISIeTCS:

1 YBenuuenue otHomeHus curHan/mym (SNR);

2 IlpumeHeHne afanTUBHON (PUIIBTpAINH;

3 IIpuMeHeHrEe NOMEXO0YCTONYMBOIO KOJUPOBAaHMSI;

4 lludpoBanne TaHHBIX.

13. MexcumBonbHas uatepdepennus (MSI) siBasieTcs yare BCero CieICTBHEM:
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1 Manoro otHomieHust curnan/mrym (SNR);

2 Wcnonb30BaHuUs MOMEXOYCTOMUUBBIX KOJOB;

3 MHOTroIy4eBOro pacrpoCTpaHEHUs pauOCUTHAIA,
4 Tlepemexxenust nannbixX (Interliving).

14. D dexTuBHBIM CITOCOOOM CHMYKEHHUSI KPAaTHOCTHU OIIMOOK TIEpeIadn sIBIISICTCS:
1 AnantuBHasi pUIBTpaIUS;

2 CxkpeMOnIMpoBaHUE JaHHBIX;

3 MacmrabupoBaHue 1aHHBIX;

4 KackanHoe KomupoBaHue U nepeMekenre nanueix (Interliving).

15. ®enuHr kananza pacupoCTpaHEHUs palMOCUTHANA TIPOSIBIISIETCS B BUJIE:

1 MenasieHHBIX MPOBAJIOB YPOBHSI CUTHANa BCIEACTBUE MHOTOJMYYE€BOIO PACHpPOCTPAHEHHUS U HH-
TepdepeHIny;

2 UckaxxeHus GopMbl IPUHUMAEMBIX CUTHAJIOB;

3 V3meHeHus OTHOIIEHUS MAaKCHMAJIBHOTO YPOBHS K CpeHeMy (THK-(akTopa);

4 TlosiBeHMSI BBICOKOTO YPOBHSI HEJIMHEMHBIX HCKAXEHHM.

16. 3amuTHbIi nHTepBan B TexHonorun OFDM npennasnaveH aist 00prObI:
2 C mexcumBosbHOU nHTEephepenimeid (MSI);

3 C MeaJIeHHBIMU 3aMHUPAHUSIMU;

4 ®eauHroM KaHaja paclpOCTPaHEHUS paAuOCUTHAA.

17. TectupoBaHre M BbIpaBHUBaHUE KaHAJIA Nepenay JaHHbIX B TexHonorun OFDM 3akmmtouaet-
s B:

1 Mcnons30BaHUM KacKagHOTO KOAUPOBAHUS U TiepemMekeHus JaHHbIxX (Interliving);

2 Vcnonp30BaHUM aJJalITUBHON MOJYJISILIUY;

3 Mcnonbs30BaHNY MUAJIOT-CUTHAJIOB, alIIPOKCUMAIMU U BBIPABHUBAHUY ITPUHATHIX CUTHAJIOB;

4 Vicrionb30BaHUU ANTUBHON (UIIBTPALINU.

18. Texnomorust kogoBoro pazzaenenus kanainoB (CDMA) siBnsieTcs:

1 OHUM 13 CIOCOOOB TOBBIMICHUS CTIEKTPATBHON A (DEKTUBHOCTH;

2 OaHUM U3 CTIOCOOOB MOMEXOYCTOWYMBOTO KOJUPOBAHUS;

3 OnmHUM U3 c1oco00B OOPHOBI ¢ KPATHBIMH OITMOKAMU,

4 OgauM U3 c1oco0oB GOPHOBI ¢ MHOTOTYYEBOCTBIO PACIIPOCTPAHEHHS paliOCUTHATIA.

19. OcnoBHbIM HepocTaTkoM TexHosoru OFDM siBnsiercs:

1 Hanmuuume nuk-gakropa UCIIONIb3yeMbIX CUTHAJIOB;

2 Vcnonp30BaHKE 3alIUTHBIX NHTEPBAJIOB;

3 HNcrnonb30BaHKME MHUIOT-CUTHAIIOB;

4 TIpumenenue anropurMa Osictporo npeodpazosanus Oypee (FFT).

20. TexHoMOrMs MEpeiauu JaHHBIX 0€3 HCIIOIB30BAHUS HECYILETO KoNeOaHus:
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 JICKOIUPOBAHUS;

4 Hu3zkast uctpasJisitonias CmiocOOHOCTb.
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14.1.2. Tems1 npoekTos I'TIO

HccnenoBanue, MOIeNMPOBAaHUE U IIPOCKTUPOBAHUE CPEICTB MOOMIIBHOM painoCBsI3H.

Pa3paboTtka aHamoroBbIx ¥ HU(GPOBBIX NMpHeMo-nepenatomux moxyieir B4 u CBY.

NHpOKOMMYHUKAIIMOHHBIE CUCTEMBbl MHTEJIEKTYaJIbHBIX 3/1aHUI.

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

Pa3paboTka 3aIIMIIEHHBIX METOIOB MOCTPOCHUSI CUCTEM CBSI3U Ul OCCHHMJIOTHBIX JETaTeIbHBIX
anmnaparos.

Pa3paboTka nepcrneKTUBHBIX METOJIOB TOCTPOCHUS CITyTHUKOBBIX CUCTEM CBSI3U.

Pa3zpaboTka 3((HeKTUBHBIX METOAOB BEHBIECT-PpaKTaIbHBIX MPEOoOpPa30BaHU B MHOTOIO3HUITHOH-
HBIX CITyTHUKOBBIX CHCTEMaXx.

[TporpaMMHBIH KOMIUIEKC /7Sl U3Y4€HUS IEPCIIEKTUBHBIX METOI0B KOAUPOBAHUS U MOAYJISLIMH.

Amnanorossie CBY-ycTpolicTsa.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

Oco0eHHOCTH MHOTOIO3ULIMOHHON YaCTOTHON MaHUITYJISILIUH.

OcCo0EeHHOCTH MaHUMYISIUM ¢ MUHUMaIbHBIM caBUroM (MSK) u rayccoBckoi MaHUIYJSAIUHN C
MUHHMAaJIbHBIM CIIBUTOM.

Oco0eHHOCTH KBaJpaTypHOU aMILTUTYIHON MaHUIYJIALIUH.

CpaBHHTENBbHAS XapaKTEPUCTHKA dPPEKTUBHOCTH UCIIOIE30BAHHS TIOJIOCHI YaCTOT U dHEpreTHde-
CKUX XapaKTePUCTUK MEPEAATINKOB MIPU PAJTUOCUTHAJIAX C PA3IMYHBIMU BUAMH MAaHUITYJISILIUH.

Oco0eHHOCTH YaCTOTHBIX IJIAHOB CUCTEMBbI MOOUIIbHOU cBA3H NMT-450.

Oco0eHHOCTH YaCTOTHBIX IUIAHOB CUCTEMbI MOOMIBbHOM cBsA3u GSM.

OnHOpOHAS COTOBAsI CTPYKTYpa CHCTEM MOOWIIBHOM CBSI3H.

WuTepdepeHIIMoOHHbIE TOMEXH Ha COBIAIAIOIIMX YACTOTAX B COTOBBIX CUCTEMAX CBS3H.

14.1.4. Tembl 1a00paTOpHBIX padoT
HUccnenosanue MSK monema
Uccnenosanue Pi/4 QPSK monema
Uccnenoanne QPSK Momema (kimaccuueckas peamd3aius)
HccnenoBanne QPSK monema (peanusanus ¢ Gpa3oBbIM KOJIEPOM)

14.1.5. Bonpocs! nudgdepeHuMpoBaHHOIO 3a4eTa

1. Ocobennoctn nuddepeHiuanpHON OnHAPHOUN (a30BON MAHUTTYIISIIUN.

2. Ocobennoctu auddepeHnanbHON KBapaTypHOi (ha30Boi MaHUITYJIALINY.

3. Ocobennoctr nuddepeHanpHON KBaapaTypHo# (a30BoM MaHUITYISAIMH CO cABUTOM Pi/4.

4. OcoGeHHOCTH MHOTOMIO3UIIMOHHON YaCTOTHONH MaHUMYJISALIUH.

5. OcoOeHHOCTH MaHUIYJISLUN ¢ MUHUMaJIbHBIM ciBUroM (MSK) 1 rayccoBCKON MaHUIYIISIIIUM C
MUHUMAaJIbHBIM CJIBUTOM.

6. Oco0eHHOCTH KBaJpaTypHOU aMIUIUTYIHOW MaHUMYJIALINU.

7. CpaBHUTEIbHASA XapaKTEPUCTHKA Y3PPEKTUBHOCTH MCIIOIB30BAHUS MOJIOCH! YaCTOT U SHEPreTH -
YECKUX XapaKTEPUCTHUK MepeJaTIMKOB IPHU PaAMOCUTHANIAX C Pa3IMYHBIMU BUJIAMU MaHUITYJISLIUH.

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

9. Oco0eHHOCTH YaCTOTHBIX IIJIAHOB CUCTEMBI MOOMIBHOMU cBsi3u GSM.

10. OgHopoHast cOTOBast CTPYKTypa CHCTEM MOOMIILHOM CBSI3H.

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

12. Tlonsitue 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»)KMBAHUS C OTKA3aMH).

15. YcroitunBOCTh CBSI3U MOOUIIBHBIX COTOBBIX CHCTEM.

16. OnpenenuTh BO3MOXHOE YHCIIO TYTUIEKCHBIX KaHAJIOB CBSI3W HAa OJTHOW 0a30BOM CTAHIIMH CTaH-
napta NMT-450, paGorarorieii no nepsoMy (OCHOBHOMY) YaCTOTHOMY IUIaHY.

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

18. HaifT BO3MOXHBIE Pa3MEPHOCTH KJIACTEpA B MHTEPBAJIE , KOTOPHIE MCHOJIb3YIOTCS B COTOBBIX
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CHUCTeMaX MOOWIBHOH CBSI3U.

19. Onpenenute oTHomenue curHa/uarepdepennns (SIR) B omHOpOAHON CETH MOOMIBHOM CBSI-
39 JUIS KBa3UTJIAKOrO TOPOJa, €Ciu KOOPPHUIIMESHT 3aTyXaHus PaIuoOBOIH n=4, a pa3MepHOCTh KiacTepa
Nxn=7.

20. OnpenenuTh BEPOSTHOCTh MOCTYIUICHUS B OJIMH KaHAJ CBS3H JIBYX, TPEX, YETHIPEX, MATH BBI30-
BOB 3a BpeMs 6 MUH, €CITH CPEIHSSI 4acTOTa MOCTYIUICHHUS BhI30BOB 40 BBHI30B/U.

14.1.6. MeToau4ecKkue peKoMeHIaluu

OO0s13aTenbHBIC ayAUTOPHBIC 3aHATUS 0 AuciuiTuHaM ['TIO mpoBoasSTCS KaKIAblid YETBEPT B €U -
ueiii nenpb ['TIO. Ha kadenpax cocraBmsieTcst 1 yTBepkaaeTcs rpaduk paboThl MPOEKTHBIX TPYII, C yKa-
3aHUEM BPEMEHU U MECTa NMPOBEACHUS 3aHATHIA.

PykoBouTENh MPOEKTA CTABUT KAXKJIOMY YYaCTHHKY WHIWBHUAYAIbHBIC 33/1a4M B COOTBETCTBUH C
HaTpaBlieHUEM (CHEIUAITBHOCTRIO) 00ydeHHsI 1 TpoduiieM (Creruann3aieii) CTyaeHTa.

Kaxnprii 3tan I'TIO 3akanumBaeTcs 3alIUTOM OTYETa C BRICTABJICHUEM OIICHKH 3a dTall. ToroBnie
OTUYETHI ¥ OT3bIBBI PYKOBOJUTEIS MPUKPETUIAIOTCS K CTPAHUIIE TPOCKTA B TEUCHHUE HEJIEIH MOCIIE 3alUTHI.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTEepPHAJIAM 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 MaTepHallbl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI U HHBAIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4aroLXxCcst MaTepHasoB pe3ynbTaToB 00y4eHUs

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

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C nmapymenussmu | CobecezioBaHHe 0 BOIpOcaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C mapymeHusMu Perenne 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/IAMH 110 OLIeHOYHBIM MaTepuajiaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[JISI JiiL ¢ OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA O-
cTymnHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, & IMEHHO:

- B IleyaTtHoi (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- MCTOAOM YTCHHUA aCCUCTCHTOM 3aJlaHuA BCIIYX;

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

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAJIHIAM YBEJIHMUYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeTOCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha OyMmare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIOJIB30BAHUEM YCIIYT ACCUCTCHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.
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[pouenypa oreHUBaHUS PE3yIBTATOB OOYYCHUS JIUII C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIIOB 110 TUCLUILIMHE TpeIycCMaTpUBaeT IpenocTaBieHne nHopMarun B popMax, aganTh-
POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHHS PE3YJIbTATOB O0YUCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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