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PABOYA{ ITPOI'PAMMA NTUCIIUIIIIUHBI

Ob1iast Teopus CBSI3U
(HaI/IMeHOBaHI/Ie JII/ICI.II/IHJ'II/IHI:I)
o0pa3oBaTeibHAs IPOrpaMMa BEICIIETr0 06pa30BaHUs

11.03.02 Ma)OKOMMYHUKALIMOHHBIE TEXHOJIOTUY M CUCTEMBEI CBSI3H
(KOJI " HAMMEHOBadHNE HallpaBJI€eHUA IIOATOTOBKH / Cl'IeI.[I/IaJ'II:HOCTI/I)

OakanaBp
(kBamuduKaIms)

LudpoBoe TemepagroBelaHue
(HampaBneHHOCTS / TpoduIL 06pa30BaTENIbHOM IPOTPAMMEI)

ouHas popMa, 3a04Has hopMa
(bopma oOyuenuUs)

CaHkT-IleTepOypr



Paboyas nmporpaMMa AUCLUIIINHEL COCTaBjJeHa Ha OCHOBe TpeboBaHui demepanbHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmenmaneHOCTH) TOATOTOBKU «11.03.02 UHPOKOMMYyHMKaIMOHHEIE TEXHOJIOTHU U
CUCTEMBl CBSI3U», YTBEPXKIOEHHBIM NPUKa3oM MuHHCTepCcTBa 00pa30BaHUS U HayKU
Poccuiickou ®egepanuu oT 06.03.2015 Ne 174, u B cOOTBeTCTBUU C pabouuM y4eOHBIM
IIJTaHOM, YTBEPXKIEeHHBIM PEKTOPOM YHUBEPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenpio IpenofaBaHus JUCIUIIAHE «OO0Ias TEOPUS CBI3U» SIBIISETCS:

M3ydyeHue OCHOBHBEIX 3aKOHOMepHOCTeld oOMeHa MHGOpMaluuell Ha PacCTOSHUH,
00paboTku, 93¢ (PeKTUBHOU Tepefadydl U IIOMEXOYCTOMUYMBOTO MPHEMa B TEXHUUYECKUX U
€CTECTBEHHBIX CUCTeMax pa3JIMYHOr0 Ha3HaueHus U GopMUpOBaHUSA PyHOaMeHTalbHBIX
3HAHWN OCHOB TEOPUHU NETEPMUHHWPOBAHHHIX U CIyYaWHBIX aHAJIOTOBHIX U LU(PPOBHIX
CUTHAJIOB U CHCTEM UX IIpeoOpa30oBaHuUs, OCHOB IIOTEHIMAILHON IIOMEX0YCTONYUBOCTH U
ONITHMAJIbHOTO IIpHeMa CHUTHAJIOB B KaHallaX C IToMexXaMH, MPUHLIUIOB U METOM0B
MHOTOKaHaJ/IbHOU Iepefaydyd, XpaHeHUs, paclpefesieHUs U IpueMa JUCKPETHHIX U
HEINPEePLIBHEIX COOOIeHW!, aHaIOTOBHX M IU(GPOBLHIX METONOB MOAYISAIUN, METOLOB
TIOBHIIIEHUS] SHEPTreTUUYECKON U CIEeKTPalbHOM 3¢G(GHEKTUBHOCTU CUCTEM 3JEKTPOCBI3U
Oa3upylomuxcd Ha (¢QyHOaMeHTe Teopuu uHPopMmanuu, 5QPeKTUBHOTO U
IIOMEX0YCTOMYHMBOI0 KOMUPOBaHMS, CIOCOOCTBOBATh Pa3BUTHIO TBOPUYECKUX CIIOCOOHOCTEN
CTY[IEHTOB, YMeHHUI0 (pOpMyIUpPOBaTh U pellaTh 3afaud ONTUMHU3ALUU CUCTEM CBS3H,
YMEHUIO0 TBOPYECKHU IMPUMEHATh U CaMOCTOSITENIFHO IOBHIIIAThL CBOM 3HAHUS B 001acTu
nH(POTETeKOMMYHUKALNH.

OTa menb [OCTUTaeTCd MyTeM pelleHus clenyommx(eir) 3apgad(u):

[IpoBefeHUEM JIEKIUW, TPAaKTUYECKUX 3aHATHN U TaO0OpaTOPHLIX paboT Ha BHICOKOM
Hay4HOM ¥ METOOHYECKOM YypOBHEe U OBJafleHUSA CTygeHTaMHu
COBpeMeHHHIMU (QyHOaMeHTallbHble 3HAHUS U METOJaMH{ aHalli3a U CUHTEe3a CUCTEM
nepefayu M IpuéMa aHAJIOTOBHIX U HU(POBHX COOOIIEHUY B YCIOBUAX MeEIIAIOIIUX
BO3[EWCTBUM, OBJIafeTh (GyHOaMeHTaJlbHHIMKA 3HAHUSIMHK B 00JIaCTH COBPEMEHHBHIX
1T (PPOBBEIX METOMOB MOOUJIbHBEIX UHPOTETEKOMMYHUKAIUY U 00ecliedeHus IIaHuPyeMbIX
pe3yNIbTaTOB [0 OCBOEHUIO BHIITYCKHUKOM IIeJI€BBIX YCTAaHOBOK, MPUOOPETEHUI0 3HAHUH,
yMeHUM, HaBHIKOB, KOMIIETEHIIUM ¥ KOMIIETEHTHOCTEM, ONpeesiieMbX TUYHOCTHRIMH,
00IIIeCTBEHHBIMY, TOCYIapPCTBEHHLIMU MTOTPEOHOCTSAMYU U BO3MOXKHOCTIMHU 00y4arolerocs
B cooTBeTCTBUHU C TpeboBanusmu ®I'OC BO.

2. MecCTO THCIUIIJIHHBI B CTPYKTYype 00pa30BaTe/IbHOH MIPOrPaMMbI

Oucuunnuia «O6mas Teopus cBsa3u» B1.5.12 gBnsgercs ogHONW W3 OUCIUIIIAH
0a30Boi YacTH y4eOHOTO IJlaHa IIOATOTOBKYM OaKalaBpuaTa 1o HampaBieHuio «11.03.02
MHpOKOMMYyHUKAIMOHHEIE TEXHOJIOTUY M CUCTEMEI CBS3U». MICXOOHEBINM YPOBEHDb 3HAHUM U
yMeHUX, KOTOPHIMK HOJIKeH o0lafgaTh CTyOEHT, NPUCTyIasd K U3yYeHUIO JaHHOU
OVCHUIININHEL, OIPeesiaeTCs Nn3y4eHneM TaKuX OUCIHUIUINH, KaK« HpopMaThKa ¥ OCHOBHI
anropuTMu3anuu»; «MaTtemMaTuKa».

3. IlepeyeHb IVTAaHHPYEMBIX Pe3yIbTaTOB 00yUYeHHsI, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/IbHOH MPOrPaMMBbI

[Tpouecc n3y4yeHus OUCLUNIMHEL HallpaBieH Ha (POPMUPOBaHUE CIETYIOMINX
KOMIIETEeHIIUN:
Kommetenuuu, ycranosinenHsle OI'OC BO
Tabnuia 1

Ne

/i HanMeHOBaHHE KOMIIETEHIITHA

KOMIIeTeHIITHH

Kon ‘




1 OK-7 CIIOCOOHOCTBIO K CAMOOPTaHU3AIMH U CaM000Pa30BaHUIO
9 OTIK-6 CII0COOHOCTBIO IPOBOIUTh MHCTPYMEHTAJIbHbIE U3MEPEHUSI, UCII0JIb3yeMbIe B
00/1aCTV MHPOKOMMYHUKAIIMOHHBIX TEXHOJIOTUN U CUCTEM CBSI3U
CIIOCOOHOCTBIO IPUMEHSITH COBPEMEHHBIE TEOPETUUYECKUE U
3 IK-17 9KCIIEePHUMEHTAJIbHbEIE METOIB! HCCIIeIOBAHUS C LIeJIhI0 CO3MAHUS HOBBIX
MIePCIEKTUBHALIX CPENCTB 3JIEKTPOCBSI3Y ¥ MHHOPMATUKHI
[TnaHupyeMble pe3yabTaThl 00yIeHU S
Tabmnuma 2
Kog
KOMIIe- 3HATh YMeThb BJIaJeThb
TeHITHH
MeTOHaMHU TUTUEeHEH
YMCTBEHHOT'0 Tpy[a H
HaBHIKaMU 3¢GHEKTUBHOTO
HCIIOJTb30BaHUS
. BPEMEHHOTO0 pPecypca IpH
METOIbI CAMOCTOSITEIBHOM | CAMOCTOSITEIbHO BEIOMPATH
CaAMOCTOSITeIbHOM ITOMCKE U
OpraHu3aliui TPyda U IIeJIEeBLIE Q)YHKHI/II/I u
. CaMOCTOSITEJIbHOM
PA3BUTHS CIIOCOOHOCTEH U | OTIPe.esiTh TPAEKTOPUU .
. yCBOEHUY 3HAHU B
OK-7 | ymeHwui nmyTem OOCTUXKEHUST KOHEUHBIX OBIIACTH
camoo0y4deHus, Pe3yNbTaTOB IIPU U3YYEHUN
HH()OKOMMYHHUKAITHOHHBIX
CaMOBOCIIMTAHMUS, OCHOB TEJIEeKOMMYHUKAIHH )
TEXHOJIOTUH U CUCTEM
CAMOKOHTPOJIS.; 1 CBSI3W.;
CBSI3W B TOM YHCJIE
CHCIIONTb30BaHUEM
OUCTAHIIMOHHBIX
TEeXHOJIOTUH ¥ MAIIMHHOTO
00y4YeHwusl.;
CIOCOOEL U METOMEI
WHCTPYMEHTAJIbHOT' O
HM3MepeHus BPEMEHHBIX,
HaBBIKAaMH ITPAaKTUYECKHUX
CIIEKTPAJTbHHIX, .
HCII0/Ib30BaTh HM3MepPeHu OTHOIIEHUS
KOPPEISITMOHHBIX U
TEOPETUYECKHE OCHOBEI CUTHAJI/TIOMeXa U pacyeTa
CTAaTUCTUYECKUX
CBSI3H [IJIS OLIEHKH BEPOSITHOCTH OIIUOKY B
XapakTepUCTUK N
CIIEKTPaJIbHON U CHCTEMax IIepenayun
OIIK-6 | meTepMUHUPOBAHHBIX U

CIy4YalHBIX CUTHAJIOB,
OCHOBBI BEKTOPHEIX
U3MepeHun
MOJIYJIMPOBAHHEIX CUTHAJIOB
¥ BEPOSITHOCTH OIIUOKY ITPH
ImpreMe JIUCKPEeTHHIX
CUTHAJIOB U COOOIIEeHU.;

SHEpPreTUYeCcKou
3(pheKTUBHOCTU CUCTEM
CBSI3U U CIIOCOOBI UX
MIOBLIILIEHUS. ;

ur¢ppoBou HHGOPMAIIUH,
OIIEHKM CIIEKTPAJIbHOU U
9HEepPreTU4eCcKou
3(pbEeKTUBHOCTH CUCTEM
CBSI3M.;




[K-17

(bu3myeckure CBOMCTBA
COOOIIeHNH, CUTHAJIOB,
IIoOMeX ¥ KaHaJIoB CBSI3H, UX
OCHOBHEIE BHMBI U
HHOPMAIIMOHHEIE
XapaKTePHUCTUKH; ® TPUHITUIIL]
U OCHOBHEIE
3aKOHOMEPHOCTH 00paboTKH,
mepenayu u IpueMa
PA3THYHBIX CUTHAJIOB B
TeJIeKOMMYHUKAITMOHHBIX

CUCTeMax .;

MOJIy4aTh MaTeMaTU4YeCKHe
MOJIe/I CUTHAJIOB, KaHAJIOB
CBSI3U U OTIPENENSITh UX
IapaMeTpHl U
XapaKTEePUCTUKY;
IIPOBOOUTE
MaTeMaTU4YeCKUY aHaIu3 U
CUHTE3 QU3NIECKUX
IIPOIIECCOB B @aHAIOTOBHLIX U
IHA(POBHIX YCTPOUCTBAX
dbopmupoBanus,
mpeoOpa3oBaHus U
00pabOTKYM CUTHAJIOB.;

MEeTOflaMU MOJE/TMPOBaHUS
CUTHAJIOB ¥ UX
mpeoOpa30BaHU MIPH
nepegade HHPOPMALUU 110
KaHaJlaM CBSI3Y ;HaBBIKaMU
pelleHus 3agay
ONITUMM3AIUU CUTHAJIOB U
CUCTEeM, TIpUeMaMu
MaTeMaTUYECKOT0 pacyeTa
CTAaTUCTUYECKUX
XapaKTePUCTUK CUCTEM
CBSI3M.;

4. 00beM THCHHIUITHHBI ¥ BHALI y4€0HOH PadoThI

Ounas hopMa o0yueHUs

Tabnuia 3
o Bcero| CemecTpsbl
Bup yueoHOM padoThI qacos| 3 A
OO6I11ast TPYIOEMKOCTh | 7 3ET 252 | 108 144
KoHTakTHasi pabora ¢ 00y4alOIIUMHUCS 104.6 [50.25| 54.35
B TOM YHCJIE:
Jlexuun 40 20 20
[TpakTuyeckue 3anatus (I13) 32 16 16
JlaGopaTopubie paboTe (JIP) 28 14 14
3almTa KOHTPOJIbHOM PaboTH - -
3amuTa KypcoBoi paboThl 2 - 2
3almTa KypCoBOro MPOeKTa -
[TpoMexXyTOUYHAas aTTeCcTalus 2.6 2.35
CamocTositeibHasi padora ooyudaromuxcsi (CPC) 113.75(57.75| 56
B TOM YMCJIE:
Kypcosas paboTa 20 20
KypcoBoi mpoekT -
W / unu mpyrue BUOB CAMOCTOSTEIbHOM PaOOTHL:
IIOATOTOBKA K JTaOopaTOPHEIM paboTaM, MPaKTHYECKHUM 8575 49 75| 36
3aHSATHUSIM, KOHTPOJIBHEIM paboTaM, U3yUeHne
TEOPEeTUYECKOT0 MaTepuara.
[ToproroBka K MpoOMeXyTOYHOU aTTeCTalllu 41.65 33.65
Bua npoMeKyTOYHOH aTTeCTalluH 3aueT|OK3aMeH
3ao4yHas popMa 00ydeHUs
TabOnuia 4
Buj yue0HOH padoThI E;;l;g V3 (jleme}(l:(;r;) il 5 5
O61mas TPyLOeMKOCTh | 7 3ET 252 | 12 25 | 14 | 81 49
KoHTaKTHasi pabora c 00y4alomuMHCs 40.9 | 12 025 14 | 4 4.35
B TOM YHCJIE:
Jlexuun 16 8 - 8 - -
[TpakTuyeckue 3anatus (I13) 10 - - - 4 -
JTa6opaTopHbie paboTs (JIP) 10 4 - 6 - -




3almTa KOHTPOJILHOM PabOoTH 0.3 0.3 - - - -
3ammTa KypCcoBoi paboThl 2 - - - - 2
3alirMTa KypCoBOT0 IIPOeKTa - - - - -
[IpoMexyTOouHas aTTecTalys 2.6 - 10.25| - - 2.35
CaMocTosiTe/IbHasI padoTa 00y4aIoIIUXCsI
p yHarom 198.1 64.7|20.75| - | 77 | 35.65
(CPC)
B TOM YUCIJIE:
Kypcosas paboTa 20 - - - - 20
KypcoBoi mpoekxT - - - - -
W / unu gpyrue BUOBI CAaMOCTOSTETbHOM PabOTHL:
IIOATOTOBKA K JTaOOPaTOPHBEIM
paboTam, TPaKTHIECKUM 178.1 64.7120.75| - 77 | 15.65
3aHSATHUSIM, KOHTPOJIBHEIM paboTaM, U3ydeHue
TEOPEeTUYEeCKOr0 MaTepHrara.
[ToproroBka K MpOMeXyTOYHOU aTTeCTalllu 13 - 4 - - 9
By npoMeKyTOYHOH aTTeCTalluH - [Bauet| - - |9k3aMeH]
5. ComepxKaHue TUCIHUIIITHHBI
5.1. ComepxaHure pa37esioB OUCLHUIIIUHEI.
Tab6muia 5
Ne cemecTpa
No HaumMmeHnoBaHue
- /;1 pa3ngesna (TeMbl) CopepxkaHue pa3aeia O4HO-|_ o
THCHHIUTHHBI O4YHasi|3a04-
Hast
Has
[MousTHe HH(POPMAIIUH, COOOIIEHHs, CUTHATA.
Moens CHCTEME Iepefayn
nHbpopmanuu.Knaccuduraliys CUTHaIOB B
KaHaJlax CBI3u. McTopuyecKue JaThl B HCTOPUHU
cBg3u u TenekommyHuKanui. ASCII (American
Standard Code for Information Interchange).
TenmerpadHbIM TPEXPETUCTPOBLINM Kom MTK-2.
MeTomOpl CHCTEMHOTO aHaNMM3a
TeleKOMMyHUKaluii. BpeMeHHOM U 4aCTOTHBIU
aHau3. BeposiTHOCTHEIE IOAXONE! B IIOCTPOSHUH
U ONITUMHU3ALIUU CUCTEM CBS3HU. Cratuctuueckas
Teopud 06Hapy}KeHI/IH CUTHAJIOB U OLIEHKU UX
mapaMeTpoB. Teopus uHGOPMAIMK K
Pa3pmen 1.
KomupoBauust. CooOLeHne ¥ CATHAIEL.
1 | Obmme cBeOeHusI 0 CUCTeMax 3 3
PaJII/IOTeXHI/I‘-IeCKI/Ie eIl U CUTHAJIBL:
37IeKTPOCBSI3H

“HGOPMAINH.

aHaJIOTOBEIE, KBAHTOBAHHEIE, JUCKPETHEIE,
mmudpoBele. Mofens nporecca KOMMYHUKAIUY.
OTasloHHask MOJellb B3aUMOJIeCTBUSL OTKPBITHIX
cucteM (OpenSystemlInterconnect - OSI).
OcHoBHBIE TPe00pa30BaHUg NHPOPMAIMOHHEIX
cUrHasioB B Iu(dpoBoi cBsA3u. PopMaTHPOBaHUE:
3HAKOBOE KOJMPOBaHNE, MUCKPETH3AIINS,
kBaHTOBanue, MKM. ®opmaTel BUIEOCUTHAJIOB
IIpU Tlepefade, CaMOCUHXPOHU3UPYIOMINECS
dhopmarsl, pa3oBoe KoprupoBaHue. CTPYKTypa
CUCTEMEHI lepefadyyl HHGOPMaIy,
Knaccudukanus kaHanoB nepenayu




Pa3pen 2.

BekTOpHEIE U CIEKTpabHEIE
MOJIeJId CUTHAJIOB B
“H(OTEIeKOMMYHUKAINI

BekTopHbIe Mogenu curHanoB. [loHsaTue 6a3uca,
HOPMEI, CKaJIIPHOT'0 TPOU3BEIEHUST CUTHAIIOB,
OpPTOTOHANIbHOCTH CUTHAJIOB,
OPTOHOPMKPOBAHHOTO 0a3i1ca CUTHATIOB.
Anrebpanyeckasi CTPYKTypa IIPOCTPAHCTBa
cUrHaoB. ['eoMeTpuyecKas CTPyKTypa
IIPOCTPAHCTBa CUTHANOB. HopMma cursarna.
JHeprus curHana. MeTpuKa IpoCTpPaHCTBa
cursanoB. CKansipHOe MIPOU3BENeHNe CUTHATIOB.
Tumnosble 6a3ucHble curHaIE. O600IIEHHEIN P/
dypre.

Paszmen 3.

CHexTpH MePUOONIECKUX U
HeIlePUONUYECKUX CUTHAJIOB.
[Tpeobpa3zoBanue Oypre

CHeKTpH TepUOJUYECKUX CUTHANIOB. DOpMEI
CIEKTPalbHOTO IIPeNICTaBIeHUS
MePHUOTUYIECKOT0 CurHaja. CIIeKTph
MEPHOTUYECKUX CUTHAJIOB. Momeb
HEMepPUONUYECKOT0 CUTHAJIA KaK MPeeIbHOr0
ClIy4as IIepUOAUYeCcKOTo CUTHala , Koraa
MIEPHO]] TIOBTOPEHUS CTPEMUTCS K
feckoHeyHOCTH. CIIEKTPH HETIEPUOAUYECKUX
curHanoB. OU3WYeCKUl CMBICTI CIIEKTPaIbHOU
IJIOTHOCTH CHUTHaja. MaTeMaTH4YeCKUuH u
(hbU3UYECKHUH CIIEKTD HETIePHOTUIECKOTO
curHana. [Ipsmoe u o6paTHOe mpeoOpa3oBaHue
®ypre. CroiicTBa npeobpazoBanus Oypse.

Pazgen 4.

CeKTpanbHO-KOPPENAINOHHKN

aHaJIu3 JeTEPMUHUPOBAHHEIX
CUTHAJIOB B
I/IH(i)OTeJ'IeKOMMYHI/IKaHI/II/I.

JHepreTudecKre MOMIeI CUTHAJIOB.
KoppensiiuoHHbele MOIEIN NeTepPMUHUPOBAHHEIX
CHTHAJIOB. PacnpefeneHne 3HEPTUH B CIIEKTPE
HemepuoguiecKoro CUTHala. PABeHCTBO
[MapceBans u o6o6imenHas Gopmyia Pames.
OHepreTUUeCKny CIeKTp CUTHAsa.
PacmpepeneHnue sHEPTHHU B CIIEKTPE
BEIeCTBEHHOT0 HeIIePUOOUYECKOT0 CUTHAA.
AdbdekTrBHAS MIUPHHA CIIEKTPa CUTHAa.
ABTOKOppPENIITMOHHAS QYHKITHS BEIIeCTBEHHOT0
curtana (AK®) u ee cpoiicTBa. CBs13b AK®
CHUTHAasa C er0 SHEPreTU4eCKuM CIeKTpoM. AK®
MIepHUOINYECKOT0 BEIIECTBEHHOT0 CUTHAJIa.
CurHas Ha BHIXOMle IMHEeNHOM CUCTEMEL.
YacToTHas XapaKTepPUCTUKA JTUHEHHON
cucTeMbl. CBepTKa OBYX CUTHAJIOB BO BPEMEHHOU
¥ 9acTOTHOM o6mactu. COOTHOIIEHNE MEXOY
CBEPTKOU M KOPPENSMNEN.

Pa3zpen 5.

KoH1emnms aHaIuTHYEeCKOTO
CUTHaJIa B PaJUOTEXHUKE U
I/IH(l)OTeJ'IeKOMMYHI/IKaI_[I/II/I.

AHanuTH4YeCcKuil CUTHAJ U €T0 CIIEKTP.
KBampaTypHEBIN U CONPSAXKEHHBIM CUTHAJIEL
CnekTpasnbHas IJI0THOCTb aHAJIUTUYECKOT0
curHana. [Ipeobpa3oBanue I'unpbepTa BO
BpeMeHHOH obnacTtu. [Ipeobpa3oBaHue
['unpbepTa BO YaCTOTHOM 00NIacTH.
[Tpeobpa3oBanue ['unnbepTa Oiist
rapMOHMYECKUX CUTHANOB. [loHsATHE
Y3KOII0I0CHOTO curHasna. ®opMupoBaHme
KOMIIJIEKCHOM orubaroirel mojI0CoBOro CUrHania.
Cunpa3HbBIN U KBafpaTypHBIA CUTHAIHL.
Peanm3anyst mo0COBEIX CUTHAIOB U
KBafpaTypHOU 00paboTku. KBampatypHas
00paboTKa BeleCTBEHHBIX Y3KOIIOIOCHBIX
CUTHAJIOB [IJIS1 BEIIEJIEHUS OTUOAI0IIel aMITUTY]
¥ HavyabHOU (a3Hl.




Pazmen 6.

IHMCKpeTHEIE CUTHAJIEL B
PamHOTEXHUKE U
TEJIEKOMMYHUKAIIUN

IuckpeTH3alus aHaIOT0BOTO CUTHAJA 110
BpeMeHU ¥ KBaHTOBaHUe 110 ypoBHIO. CTPyKTypa
u pa3pspaocTs ALII. IlyM KBaHTOBaHUS.
AvnnuTtynHO-uMIynbCHasA Mogynsauus (AUM),
IIMPOTHO-UMITyNIbCHasA Mopymsanus (LII1M),
BpeM4-UMIybcHasA MoOynsauus (BUM),
HMMIIyJIbCHO-KOmoBasg Mopynsanusa (MKM).
MaTeMaTuuecKkasi MOJEb
OUCKPeTU3HWPOBAHHOIO CUTHala. TeopeMa
Kotenpaukoa. O6006uieHHbH psig ypre 1o
cucteMe 0a3UCHBIX (OPTOTOHAIBHEIX) QYHKITHH
KoTenbaukosa (psim KoTenbHUKOBA)
BoccraHoBneHMEe aHAIOrOBOI'0 CUTHAJIA I10
OUCKpeTHHIM oTcYeTaM. CrieKTpanbHas
IJIOTHOCTh 0a3UCHEIX GyHKIUY KoTenbHUKOBA.
CmexkTp IMCKPETU3UPOBAHHOTO CUTHAA.
[Tpeobpa3oBanue dypre st
OUCKPETU3UPOBAHHOTO CUTrHaa. dPGeKT
HaJ0XeHUs IIPU TUCKPEeTU3aluH - SJIafCHHT.
CIexkTp IMCKPETU3UPOBAHHOT0 CUTHAlA IIpU
IIPOU3BOJILHOM (hopMe THUCKPETUIUPYIOIIUX
HMMITYIbCOB, OTIMYHEBIX O feNbTa-QYHKIUH.

Pazpmen 7.
CIeKTpH OUCKPETHHIX
CUTHaNOB. [[MCKpETHOE

npeoOpa3oBanue dypoe.

Anroput™mel BITO.

Mopenb QUCKPETHOTO CUTHAlla B YaCTOTHOMU
obnactu. [luckpetHoe npeobpa3oBanue dypoe.
[ToBopauyrBamIIe MHOXKUTEIA U UX CBOKCTBA.
BricTpoe mpeobpazoBanue Oypre (BIIO) .
AnroputMsl BI1® ¢ npopexuBaHueM 110
BpeMenu. AnroputMsl BITO® ¢ npopexXuBaHueM
1o yactote. [Ipumenenue BI1® ns BEIYUCIEHUS
CBepTKHU. [IpMHIUIIEI OPTOTOHAILHOTO
YaCTOTHOTO MYJIbTUILIEKCUPOBaHUS.

Pazpgen 8.

Mopynsiuusi CUTHAIOB B
PafiOTEXHUKE U
TeIeKOMMYHUKaIWH.

OOue cBeJeHUS 0 MOOYISAINA. [[pUHIAIIEL
MOAYJIALUY CUrHanoB. . Hecymuii cursan u
vH(popManroHHLY curHal. lllkana gacToT
rapMOHUYECKOI0 HeCyIllero CUursana. Bums
aHaJIOTOBOY MOOYMISALKU: aMIITIUTYoHAS

Momy anys, 6alaHCHAs MOTYJISAINS, MOTY SIS
C IofaBjieHueM Hecyuleid. MTHOBeHHas IOJHAA
($as3a, MTHOBeHHAs 4YacTOTa, YII0Bas MOOYIALUS
(UM, ®M, OOM). BpeMeHHbIEH BEKTOPHEIE
ouarpaMMbl MOOYJIMPOBAHBIX CUTHAJIOB.
CrneKTphl MONY/IMPOBAHHEIX CUTHAJIOB.
Hemopymnamusa AM curHana. AMIJIUTYTHOE
OeTeKTUPOBaHUe, KBaApaTUdYHOE
OeTeKTUpOBaHue (HeIuHelHoe Tpeobpa3oBaHme
B peXuMe MaJIoro CUTHaja). YHUBEePCaIbHbIN
KBaApaTypPHBIE MOAYISATOP U NeMOAYISATOP.
dopMupoBaHUE KOMIIIIEKCHOM Orubarolie
KBaJPaTyPHEIM MOLYISITOPOM.




Pazmen 9.

[TpUHIUIE THOPOBOH
MOJYTISIIUY CUTHAJIOB B
“H(OTEIeKOMMYHUKAINAX

LlndpoBas Momymndnus curianos. CUTHAIE C
OUCKPETHOU aMIIIUTYTHON MOLYJIAINEN.
IucKpeTHas 4aCTOTHAS MOTYNISALKUSA CUTHAJIOB.
IuckpeTHas ¢a3oBas MOOYIALNS CUTHAJIOB.
IucKpeTHas KBafpaTypHas MOOYIALUS
curHanoB. TeXHOIOTUY U BUIE HUDPOBOU
MOAYJISILUYA B COBDEMEHHBIX CHCTEMAX CBS3H.
CurnanbHbIe c03Be3nus, ha30Basi MIOCKOCThb
cuH(pa3Ho | 1 kBagpaTypHO! Q KOMIIOHEHT.
LludpoBas kBampaTypHas monynsuus. Komo I'pes.
PemetuaTtas mogynsauus. CUTHaIbHEIE-KOLOBEIE
KOHCTPYKIIMY IU(PPOBLIX CUTHAJIOB.
[ToMexX0yCTONYHUBOCTh PA3TUYHLIX BUOOB
MOAYJISIUH.

10

Paspen 10.
CrmekTparnbHas 1
3HepreTUYecKas
3(pGEeKTUBHOCTL CHUCTEM
TeJIEKOMMYyHUKalUH.

ButpeuT ¥ 4acTOTHEIM pecypc. CrieKTpaibHas
s dexTrBHOCTE. MCH B cCTEMAaX CBSI3U C
1bpoBoil MOy IANKeH, ra3koBas fruarpaMma,
coco6rr ycrpanenust MCH. OTHoIIeHHE CUTHAI
ImoMexa II0 MOUTHOCTH . DHeprus 0uta u
CIeKTpasibHas MJIOTHOCTh MOITHOCTU
aIOUTUBHOM MOMeXH. DHEPreTHYecKas

3¢ (HeKTUBHOCTh CUCTEM TEJIEKOMMYHUKAIIHH,
[IOMEX0YCTONYUBOCTh
“H(OTETEKOMMYHUKAIIMOHHEIX CUCTEM C
aHaJIOTOBEIMU U IIUGPOBEIMYU BUAAMU

MOV JISIIUN.

11

Pazmen 11.

AHanmu3 TUHENHIX,
HeJIMHEeNHBIX U
rapamMeTpUu4eCcKuX CUCTEM BO
BPEMEHHOU U YaCTOTHOU
00JIaCTH.

BpeMeHHbIE ¥ YACTOTHBIE XapaKTEPUCTUKHU
TTHHENHBIX cuTeM. MIynIbCHAs XapaKTepUCTUKaA
¥ YaCTOTHas IepefaToyHas GyHKUUS, CBI3b
MeXay HUMHU. [IpUHIUTE aHaIu3a JIMHENHBIX
CHCTeM BO BpeMeHHOM 00/1acTH, CBepTKa
CUTHAJIa ¥ UMIYJIbCHOM XapaKTePUCTUKH.
[IpuHIIMO aHaNMM3a TUHEWHBIX CUCTEM B
4acTOTHOU ob6nactu. CrieKTpaibHas II0OTHOCTh
CHUTHaJa Ha BBIXOJle THHEWHON

cuctembl. HenmmHeHBIE CHCTEMEL.
AnnpokcuManysa XapaKTEePUCTUK HeJTMHENHOH
CHACTEMEHI. [lepeMHOXKEeHNE CUTHAJIOB U
Mopynsauus. JInHe#HOe U KBagpaTUYHOE
OeTeKTHPOBaHME OTHOAIOIEH.
[TapameTpuyeckoe mpeoOpa3oBaHue YaCTOTH,
MPUHIINI FeTePOOUHUPOBAHUS IIPH IPHEMe. +




12

Pazmgen 12.
MaTtemaTuyeckue MOgenu
CITy4ailHBIX IIPOLIECCOB.
[TpoxoxKpeHmne CIy4anlHbIX
TIPOIIeCCOB Yepe3 TUHENHEIE
Lenu.

Crny4aVHBIE CUTHAJIEL ¥ UX CTATUCTAYECKUE
XapaKTEPUCTUKU: PYHKIIKS pacipeneneHus
BEPOSITHOCTH , IIJIOTHOCTh pacIpeneleHus
BEPOSITHOCTH. YHCIIOBHIE
XapaKTepUCTUKN3aKOHA paclpeaeeHus:
MaTeMaTHu4ecKoe OXuaaHue, JUCIEPCUS,
aBTOKOPPENIINOHHAA QYHKIUSA CIy4alHOT O
nponecca. CTalOHapHLIE U SPTONUYECKHE
curHaybl. CUTHAIB C HOPMAaJIbHBIM 3aKOHOM
pacmpeneneHus BEPOITHOCTA MTHOBEHHBIX
3HayeHNU. CBS3b KOPPENALUAN U HE3aBUCUMOCTHU
BBIOOPOK M3 HOPMAJIBHOTO CITy4alHOr0 CUTHAA.
CBsa3p AKO ¢ 9HepreTu4eCKUM CIIEKTPOM
CITy4allHOT 0 CUTHala, TeopeMa Bunepa -
XuHYMHA, MHTEPBAJl KOPPEISIUHU, OEIIBIH IIyM.
Y3KOI0IOCHEIE CIy4YalHble IPOIECCH,
pacmpenenenue orudarolel u ¢Gas3bl
Y3KOIIOJIOCHOTO CIIy4alHOTO MpoIecca.
CHeKTpanbHO-KOPPENSIINOHHBI aHaIu3
IIPOXOXKIEHUS CIyYalHBIX CUTHAJIOB Yepes3
JIMHEWHEBIE.

13

Pazmen 13.
HudbopMalmoHHbIE
XapPaKTepPUCTUKU UCTOYHHUKOB
COO0IIeHNH U
KaHaJI0B.JHTPONIUS U
KOJIM4ecTBO nHDOPMAITUH.

Knaccudukalius BICTOUHUKOB COOOIIEHUH 1
KaHaJioB. Tpu IIOAX0Ma K ONpeneIeHuI0 IOHITUS
“KonmuyectBo nHGOpManuu”’: KOMOUHATODPHBIIH,
BEPOSITHOCTHEIH, alTOPUTMUIECKUH.
KonmmuecTtBo nH(pOpMaIuy Kak Mepa CHITON
HeollpefeNleHHOCTH. MHpOopManoHHEIE
XapaKTepUCTUKU UCTOYHUKOB COOOITIeHMIA:
SHTPONUS - Mepa HeollpeeIeHHOCTU COCTOSTHUN
HCTOYHUKA COOOIIeHUH B cpegHeM. Mepa
HeonpepnenernHocty P. Xaptnu u K. Illernona.
CBoOliCTBa SHTPONUYU AUCKPETHOTO UCTOUYHUKA.
AmpuopHas (6e3yCioBHas) SHTPOIIHS.
AnocrepropHad (yCI0BHas) SHTPOIUS
OUCKPETHOTO UCTOUYHMKA U ee CBOKCTBA.
WudopMmalmoHHble XapaKTEePUCTUKY KaHaTIOB:
MakcuMasbHas CKOPOCTh llepefiadu
uHpOopManuy (MPOMyCcKHAas CIIOCOOHOCTh
KaHasa), K0aQPUuIKeHT UCII0Ib30BaHMs KaHasa.

10




14

Pazpgen 14.
OCHOBHI TEOPHUHU TIepPegadu
vH(pOpMALUH.

HupopMaImoHHEIE XapaKTePUCTUKY UCTOYHUKOB
OUCKPETHHIX Co00IeHuit. Momenu HCTOUHUKOB
OUCKPETHRIX coobIeHuit. CBo#CTBa
9PrOOUYECKHUX NCTOYHHUKOB. M30EITOYHOCTE 1
MIPOX3BOAUTEIHFHOCTh TUCKPETHOTO UCTOYHUKA.
I BOMYHEIN MCTOYHUK COOOIIEHUH.
HudopMaImoHHbIE XapaKTePUCTUKH
OUCKPEeTHHIX KaHajoB. MoeanbHele (663 moMex) u
peasbHEBIE (C TOMexXaMu) KaHankl. CKOPOCTh
mepenavyy ¥ MPOMyCKHas ClIOCOOHOCTh KaHana.
IIBOMYHBIM 1 "M-UUHBIM" KaHall.
HHudopMaIiioHHbIEe XapaKTEPHUCTUKU UCTOYHUKOB
HETPEePRIBHLIX coobienu. IubdepenianbHas
SHTPOMHUS. DHTPONIHS PABHOMEPHOTO
pacipeneneHus. JHTPOIUS rayCCOBCKOT0
Oeoro myma. JMCHUIIOH-3HTPONNS HE3aBUCHUMEIX
coobrmenuit. Mopeny HeMpPepPLIBHAIX
KaHasoB.Mopenyu IUCKPEeTHHIX KaHalloB.
CpaBHeHHE MIPOMYCKHEIX CIIOCOOHOCTEH
OUCKPETHHIX ¥ HeIIPePHIBHEIX KaHaloB. TeopeMer
KomgupoBaHuus [lleHHOHA [JIs KaHANIOB CBI3u 6e3
IIOMeX U C IOMeXaMH.

15

Pa3pmen 15.

OcHOBH Teopuu 3PHEKTUBHOTO
KOTHUPOBAHUS TUCKPETHHIX
coobmenn# ([IC). KomupoBaHue
ucrounuka JIC.

Knaccuduxkamus xkonos. IbheKTuBHOE
ONITUMAaJIbHOE KOOUPOBaHue KakK CIocod
COTJIacOBaHMS UHGOPMALMOHHBIX
XapaKTEePUCTHK UCTOYHUKA ¥ KaHaa.
KomupoBaHue HCTOYHUKOB 0e3 IaMsITH
(CHMBOJIBEL COOOIIIEHUI HE3aBUCHUMEL) U C
MaMsThIO (CHMBOJIEI KOPPENUPOBAHHEIE MEXKTY
coboit). KomupoBaHue 6€3 OTEPh U C IIOTEPSMH.
KomoBoe mepeBo, mpehUKCHEIE KOOBI U
HepaBeHCTBO KpadTa , paBHOMEpPHOE
KOOWPOBaHUE, CTATUCTUYECKOE KOTUPOBAHHUE:
KomupoBaHue mo Metony Illennona-®aHo,
KOOUpOBaHUe 10 MeTony XadhMeHa, TeopeMa
[[TeHHOHA 0 KOOWPOBAHUHU UCTOYHUKA
HE3aBUCHUMEBIX COOOIEHUH, YCIOBHE
OTITUMAJILHOCTH KOMoB. CII0BapHOE
KOOUpOBaHUe, anroputM Jlemmens - 3uBa
-Bemnya. ITorsiTHe 00 apudpMeTHIECKOM
KOIWPOBaHUH.

16

Pa3pmen 16.

OCHOBEHI Teopuyu
TIOMEeX0YCTOWYUBOTO
KomupoBaHusi. KogupoBaHue
KaHaJsla bnouynble TMHENHEIe
KO[IEBL.

[TprHUUTIE KOPPEKTHPYIOIIETO
(TOMexX0yCTOMYMBOT0) KOOUPOBAHUSA 1
OEKONUPOBAHUS C 00HADPYXKEHUEM U
HCIIpaBeHueM OIMuOoK. JIuHeHHEIe
cucTeMaThueckue 0ouHEIe Komel. Kon
XomMuHra. [Tpou3BoasaIIni MOTUHOM,
mopoxXmarlias MaTpuiia. [IpoBepouHas
MaTpuIla, GyHIaMeHTalbHas MaTpuUila 07I0YHOTO
JIMHEWHOTO KOfa , IOHATHE CUHAPOMA U
CHHOPOMHOE HeKOTUPOBaHKe OJI0YHEIX KOMOB.

11




[TpuHUIUIE PaGOTH CBEPTOYHOTO KOAEPA.
[TaMsaTh KOZepa, KOLOBOE OTPaHUYEHUE,
CKOPOCTh KOfla, UMIyJIbCHAs XapaKTEPHUCTUKA U
€e CBSI3b C KOIOBEIM PACCTOSSHUEM U
Paspen 17. N
HCIIPABJIAIONIEN CIIOCOOHOCTHIO0 CBEPTOYHOTO
17 CBEPTOUHKIE KONE H ACKONED Kofa. Kopiep KaK KOHEYHHIN aBTOMAT C IaMAThIO. 5
MaKCHUMaJbHOTO ,
IrarpaMMa COCTOSIHUM CBEPTOYHOTO KOMIEPa,
IpaBIoOIOm00Hs.
pelleTyaThEe JAarpaMMEl Kofepa.
IlekomrpoBaHUEe CBEPTOUYHBIX KOMOB. AITOPUTM
OEeKOIUPOBaHUS 110 MAaKCUMYMY IIpaBrononobus.
ATTOpHUTM meKomupoBaHuS ButepOu.
CopepxkaHue 1 KjaccupuKauus 3agad
onTtuMasnbHOro npuémMa [C. OnTuMaabHEIN
npuéMm JIC B KC ¢ meTepMUHUPOBAHHON U
CTOXaCTHYECKOHM CTPYKTypoit. OGHapyXKeHHEe U
pasnuuenue [1C. Kputepruu onTuManbHOTO
npuéma JIC. BaliecoBckuil mogxon K
Paszmen 18. OIITUMaJIbHOMY IpUeMy. ATIpHOpHAasa 1
18 OCHOBHI OIITHMaJIBHOTO IIPHEMaA | aIIOCTePUOPHAs BePOATHOCTH, CPEIHUM PUCK U 5
OUCKPETHHIX ¥ HEIIPEPHIBHEIX | OTHOILIEHKE ITPaBOOMNONo0us TUIIOTE3 IpHUeMa.
Co001IeHNH. AnropuTMHI PaOOTEl ¥ CTPYKTYPHEIE CXEMEI
ONITUMAaJIbHBEIX TPUEMHUKOB J[IC B TayCCOBCKOM
KC. Curres koreperTHOro gemonynsaropa [IC Ha
¢one ABT'NI. CornmacoBanHas GUIbTPaALUs
(OUHUTHBIX BO BPEMEHM CUTHAJIOB. FIMITyIbCHas
XapaKTepUCTHUKa U IepefaToyHas QyHKIuA
COTJIaCOBAHHOTO (PUIbTPA.
Ocob6ennocTu nepepaun u npuémMa [IC B KaHamax
Pazmen 19. c moMexaMu. KpuTepuy omTUMaNbHOIO IIPUEMA.
19 OCHOBEHI Teopuyu OTHOIIEHNEe CUTHAJI I0MeXa U BePOATHOCTh 5
MMOTeHIMaIbHOU ommbku npu nepenade [IC. [ToTeHuuanbHas
ITOMEX0YCTOMYHMBOCTH IIPUEMA. | TIOMEXOYCTONYHUBOCTL CUCTEM IIEPEayH C
Pas3NUYHBIME BUAAMU MOOYISALNH.
MHoromnons30BaTenbCKas ¥ MHOTOKaHaIbHAS
cBs13b. OCHOBEI TEOPUU YIIJIOTHEHUS U
pasfesieHusl CUTHAJI0B B MHOT'OKaHaIbHEIX
Pasger 20. cucTeMax CBs3u. MHOroKaHanbHas CBI3b C
. BPEMEHHBIM, YaCTOTHHIM, ()a30BEIM U KOJOBBIM
20 MeTofEl MHOT OKaHATEHOU VIJIOTHEHNEM CUTHanoB.IIpocTpaHCTBEHHOE 5
nepefavyy U paclpeneneHus
unbOpMAIIE ynnoTHerue u cucteMsl MIMO. Texnonorus
OPTOTOHA/IBHOT'0 YaCTOTHOTO
MYJIbTUILIEKCUPOBaHUS. [IpUHLIUIIE CO3TaHUS
OFDM cucrem. HampaBneHus U MePCIeKTHUBEI
SBOJIIOLIMU TEXHOJIOTHH CBa3u 5G.
5.2. MexXOuCHUNNIHHAPHEE CBI3U C obOecrmednBaeMBIMU (MOCTENYIOIIUMU)
OUCHUIIJINHAMU.
Tabnuua 6
No
- HaunmeHoBaHHe 0O0eceuYnBaeMbIX (IIOCIeYIOIINUX) TUCIUITHH
1 | BeiuucnurtenbHasd ¥ MUKPOIIPOIIECCOPHAS TEXHUKA
2 | UHTepHeT - IPOTOKOJIBI, CEPBUCH U YCIIYTU
3 KoMIbI0TEPHOE MOIENUPOBAHKE U TPOEKTUPOBAHKUE CUCTEM ITUGPOBOM 00paboTKU
CUTHAJIOB
4 | MaTteMaTH4YeCKHe OCHOBE IOMEX0YCTOMYMBOTO KOTUPOBaHUS
5 | MeTponorusi 1 TEXHUYECKOEe PETYIUPOBaHNE

5.3. Pa3nersbl OUCIIUIININHE 1 BUOLI 3aHATHH.
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Ounas popMa o0yueHUs

Tabnuia 7

Ne
o/

HaumeHnoBaHue pa3genna (TeMbl)
OUCIHILIHH

JIek-
IIUH

IIpaxT.
3aHATHSA

JIa0.
3aHATHS

CeMmu-
Hapbl

CPC

Bcero
JacoB

Pazmen 1.
OO11e CBeIeHUs 0 CUCTEMaX 3JIEKTPOCBSI3U

2

2

31

35

Pazpern 2.
BeKTOpHBIE U CIIeKTPanIbHbIE MOMEH
CHATHAJIOB B UHPOTEJIEKOMMYHUKAIUU

Paspen 3.
CrHekTpHl IepUOAUYECKUX ¥ HeIIePUOTUUYECKUX
curHanoB. [Tpeobpa3oBanue dypbe

Pazpen 4.
CreKTpaabHO-KOPPEIILAOHHBIN aHallu3
OeTePMUHUPOBAHHBEIX CUTHAJIOB B
MHPOTETEKOMMYHHUKAINH.

10

Pazpen 5.
KoHIemniusa aHaTuTHYEeCKOro CUrHasa B
pajloOTeXHUKE U HHPOTEJIEKOMMYHUKAIUH.

1.75

5.75

Pazmen 6.
[MCKpeTHBEIE CUTHAH B PaiOTEXHUKE U
TeIeKOMMYHUKAINN

Pazpgen 7.
CIeKTphl AUCKPETHBIX CUTHAIOB. [IUCKpPETHOE
npeoOpa3oBanue Oypbe. Anroputmel BI1O.

Pazmen 8.
Mopynsuusi CUTHAJIOB B pPafiUOTEXHUKE U
TeJIeKOMMYHUKAIUH.

Pazmen 9.
[TpuHUUTIE TXPPOBOY MOIYISALUYA CUTHAIOB B
MH()OTETEKOMMYHUKAIUAX

10

Paspmen 10.
CrnekTpasnbHas U 9HepreTuyeckas
3¢ (PEeKTUBHOCTL CUCTEM TEJIEKOMMYHUKAIUH.

11

Pazmen 11.

AHanu3 TUHEWHLIX, HeIUHEeNHBIX 1
IIapaMeTPUYECKUX CUCTEM BO BDEMEHHOU U
YaCTOTHOH 00J1aCTH.

28

34

12

Pasmen 12.

MaTemMaTu4decKue MOJENH CITy4alHbIX
npoueccos. [TpoxoxpeHne ClydaiHbIX
IIPOIIECCOB Yepe3 NMMHEWHEIE IETIH.

0.5

8.5

13

Pasgen 13.

HMuadopMaImoHHbEIEe XapaKTePUCTUKH
MCTOYHUKOB COOOIEHUY U KaHAJIOB. DHTPONUS
¥ KOJIMYECTBO NH(POpMaINH.

14

Pazpmen 14.
OCHOBBI TEeOpUM Iepenaun nHGOpPMaIuu.

0.5

2.5

15

Pazpen 15.

OcHOBEI Teopu# 3(PPEKTUBHOTO KOJTUPOBAHUS
nuckpeTHBIX coobmenuit ([IC). KogupoBanue
uctounuka JIC.

0.5

4.5

13



16

Pazpgen 16.

OCHOBEL TEOpUU ITOMEXOYCTOUYUBOTO
KogupoBaHus. KogupoBaHue KaHana bioyHbie
JIMHEUHLIEe KOMHI.

0.5

4.5

17

Pa3pen 17.
CBepTOUYHbIE KOMBI U HEKOAEeP MaKCUMAaIbHOTO
IPaBHOMON00uS.

18

Pa3pen 18.
OCHOBBHI OIITUMAJILHOTO IIPUEMA OUCKPETHHIX U
HEeIIPEePBIBHEIX COOOIIEHMH.

0.5

10.5

19

Pa3pen 19.
OCHOBHI TEOPUH MMOTEHIMATbHOU
ITOMEX0YCTOMYUBOCTH IIPHUEMA.

0.5

6.5

20

Pazpgen 20.
MeTopnsl MHOTOKaHa/IbHOU IIepefadu u
pacnpepeneHus nHGOpMaluu

Htoro:

40

32

28

85.75

185.75

3aouHas popma oOyueHUs

Tabnuiia 8

Ne
o/

HaumeHoBaHHue pa3jgesia (TeMbl)
OHCIHIIIHH

JIek-
IHH

IIpaxkr.
3aHATHS

JIa0.
3aHATHSA

CeMmu-
Hapbl

CPC

Bcero
JACOB

Pazmen 1.
OO1me CBeleHUs 0 CUCTEMaX 3JIEKTPOCBSI3U

0.5

0.6

20.7

26.8

Pazmen 2.

BeKToprIe " CIIEKTpPaJIbHBIE MO EIIN CUTHAJIOB

B I/IH(bOTeHeKOMMy'HI/IKaHI/II/I

1.5

10.5

Pazpern 3.
CrHexTpHl IepUOAUYECKUX ¥ HEIIePUOTUUECKUX
curHanos. [Tpeobpa3oBanue dPypbe

1.5

0.4

15

16.9

Pazpen 4.
CHnekTpanbHO-KOPPEIIIUOHHLIN aHaIn3
NeTePMUHUPOBAHHBEIX CUTHAJIOB B
MH(POTETEKOMMYHUKAINH.

0.5

1.5

16

18

Pazgen 5.
KoHIemniusa aHaIuTHYECKOTr0 CUrHasa B
pajlOTeXHUKE U HHPOTEJIEKOMMYHUKAIUH.

0.5

0.5

Pazgen 6.
[MCKpeTHBEIE CUTHAE B PafOTEXHUKE U
TeIeKOMMYHUKaINN

0.5

0.5

0.5

2.75

4.25

Paspmen 7.
CIeKTphl AUCKPETHBIX CUTHAJOB. [JUCKpPETHOE
npeobpa3oBanue dypove. Anroputmsel BITO.

1.5

10.5

Pazpen 8.
Mopynsuusi CUTHAJIOB B PaiMOTEXHUKE U
TeIeKOMMYHUKALIUH.

0.5

4.5

Pazmen 9.
[TpuHOUIE 1[U(POBOM MOAYIAIUN CUTHATIOB B
MH()OTETEKOMMYHUKAIUAX

0.5

0.5

0.5

4.5

10

Pazmen 10.
CnekTpasbHas U 3HepreTudecKas
3¢} (PEeKTUBHOCTL CUCTEM TEJIEKOMMYHUKAIUH.

0.5

0.5

0.5

3.5

14



11

Pa3pgen 11.

AHanmu3 TUHENHLIX, HeJIUHENHLIX U
IIapaMeTPUYEeCKHUX CHCTEM BO BPEMEHHOU 1
YaCTOTHOM 00JIaCTH.

0.5

0.5

17

19

12

Pazpgen 12.

MaTteMaTuyeCcKre MOJeNu CIIydalHbIX
mporueccoB. [TpoxoxpeHne CoydalHbIX
MIPOLIECCOB 4Yepes IMHENHbIE 1ETH.

0.5

7.5

13

Pazpen 13.

HudopMalinoHHbIE XapaKTEePUCTUKH
HMCTOYHUKOB COOOIIIEHUY ¥ KaHAJIOB. DHTPOIIUS
¥ KOMM4Y€eCTBO MH(DOPMAIIUH.

0.5

10

10.5

14

Pazpmen 14.
OCHOBEI TEOPUM Iepenaun nHGoOpMaIuu.

15

Pa3pgen 15.

OcHOBEI Teopuu 3(PPEKTUBHOTO KOAUPOBAHUS
nuckpeTHBIX coobmenuit ([IC). KogupoBanue
ucrounuka JC.

0.5

6.5

16

Pazmen 16.

OCHOBEI TEOPUH ITOMEXOYCTOMYUBOTO
KogupoBaHus. KogupoBaHue KaHana biodHbie
JNUHEHNHBIEe KOMHI.

0.5

6.5

17

Pazpmen 17.
CBepTOYHBIE KOIH ¥ IEKOJIeP MaKCUMaJIbHOTO
IIPaBAOMIONO0HS.

0.5

0.5

10

12

18

Pasnmen 18.
OCHOBBI OIITUMAJIHBHOTO MTPUEMA TUCKPETHHIX U
HEIIPEPHIBHEIX COOOIEHUH.

0.5

0.5

19

Pazpgen 19.
OCHOBBI TEOPHUH IIOTEHITHATBHOK
IIOMEXOYCTOMYUBOCTH IIPUEMA.

0.5

7.5

20

Pazmen 20.
MeTonbl MHOTOKaHa/IbHOM IIepefaun 1

pacnpepeneHus HQopMauuu

0.5

25.65

26.15

HUtoro:

16

10

10

178.1

214.1

6. ;TabOpaTOPHBIN MPAKTHKYM

Ounas popMa o0yueHUs

Tab6mnuia 9

=
Z
gz

Homep

pa3geia HauMeHOBaHHE Ta00PaTOPHOH PadOTHI

(Temsl)

Bcero
JaCOB,

—_

1 3HAKOMCTBO C CUCTeMaMu Iepenaqyu JUCKPETHRIX CUTHAJIOB

[N

CUTHaJIH U uX CIIEKTPEI

AHaNIUTUYECKUU CUTHAI

HI/ICerTI/IBaHI/IH 1 BOCCTAHOBJIEHHWE CUT'HAJIOB

JInHeliHbIe BUOB MOOYJISLIUN

MOJIYHPIpOBaHHbIe CUTHAJIBI

O |O1|W

HccnepoBanue curuanos ¢ ®M-4 (QPSK u OQPSK)

Hccnenosanue curtanos KAM 16

[<el ool RN e ] (G2 1 P> HOL] | \O)

_|—_-
Lol )

3aKOHHBI pacrpefeieHns CIydalHbIX IPOLIECCOB

NININ| |~
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10 12 l'IpoxoU}KueHHe CITy4alHBIX IIPOLIECCOB Yepe3 TUIOBLIe GYHKIMOHAJIbHEIE 9
YCTPOMCTBa
11 17 HccnemoBaHue CBEPTOYHOTO KOTMPOBAHH, I (GPOBOY MOOYNSALUYA U 9
CUTHAJIbHO KOJOBBIX KOHCTPYKIIUU
12 18 HccnepoBaHue KOTePEHTHBIX AEeMOOYIISITOPOB 2
13 18 VccrnenoBaHre HEKOTePEHTHBIX JeMOOYISTOPOB 2
14 18 CornacoBaHHasl puIbTpalys CUTHAJI0B U3BECTHOU (POPMEL 2
15 19 HccnenoBHre MOMEX0YCTOMYMBOCTU CUCTEM Ilepefadyy OUCKPETHBIX 9
CUTHAJIOB
HUtoro: | 28
3aouHas Gpopma oOyueHUs
Tab6mua 10
Homep
0 o Bcero
o/ [PA3AETA HauMeHoBaHHe Ta00pPaTOPHOU PadOTHI ACOB
(TeMbI)
1 1 3HAKOMCTBO C CUCTEMaMHU Iepefayl AUCKPETHHIX CUTHAJIOB 0.6
2 3 CHTHAaJH U X CIIEKTPHI 0.4
3 5 AHanUTAYECKUY CUTHA 0.5
4 6 IrcKpeTH3auus ¥ BOCCTaHOBJIEHUE CUTHAJIOB 0.5
5 8 JInHeliHbIe BUAB MOOYISLUN 0.5
6 8 MopynvpoBaHHEIE CUTHAJIEL 0.5
7 9 HccnepoBanue curuanos ¢ ®M-4 (QPSK u OQPSK) 0.5
8 10 HccnenoBanue curuanoB KAM 16 0.5
9 11 3aKOHHI pacrpefesieHns CIydalHbIX IPOLeCCOB 0.5
10 12 Hpoxou}KneHHe CITy4alHBIX IPOLIECCOB Yepe3 TUIOBble GYHKIMOHAJIbHEIE 05
YCTPOMCTBA
11 17 HccnemoBaHue CBEPTOYHOTO KOTUPOBAHH, A (PPOBOY MOOYNISALUNA 1 1
CHUTHAJIbHO KOJOBBIX KOHCTPYKIUU
12 18 HiccnepoBaHNe KOTePEHTHBIX JeMOAYJISTOPOB 0.5
13 18 VccrepoBaHre HEKOTePEHTHBIX IeMOOYISSTOPOB 1
14 18 CornacoBaHHas GUIbTPalMsl CUTHAJIOB U3BECTHOM (HOPMEI 1.5
15 19 HccrnenoBHUE TOMEX0YCTOMYUBOCTHA CUCTEM TTepefadyl QUCKPETHBIX 1
CHUTHAJIOB
Hrtoro: | 10
7. IIpakTHYeCKHe 3aHATHSI (CeMHHaPhI)
Ounas popMa o0yueHus
Tab6muia 11
Ne Howmep " Bcero
. pa3jgeal HauMmeHoBaHHe MPAaKTHYECKHX 3aHSTHU (CEMHHApPOB) 4aCOB
(TemsnI)
1 9 PacueT crekTpa nepuoau4YeCcKuX U CIEeKTPaIbHOU IIJIOTHOCTHU 9
HenepuoguYeCKUX CUTHAJIOB
2 4 Pacuet u MmogenupoBaune AK® muCKpeTHOTO CUTHaa 1
3 4 PacyeT MOIIHOCTHBIX, 9HEPTETUUECKUX U KOPPENIALUOHHBIX 1
XapaKTEPUCTUK aHAJIOTOBHIX ¥ JUCKPETHHIX CUTHAJIOB
4 4 PacueT IMK/IMYeCKOU CBEPTKU OUCKPETHEIX CUTHAJIOB 2
5 6 PacueT napaMeTpOB ¥ XapaKTEPUCTUK OUCKPETU3NPOBAHHBEIX CUTHAJIOB 1
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6 7 Pacuert crekTpa IUCKPETHOTO CUTHAJIA C UCIOJIb30BAHUEM aJIrOPUTMOB 1
OpIcTpOro mpeobpa3oBanust Pypbe
7 8 MOJIeJ'II/Ip(u)BaHI/Ie CUATHAJIOB C aMIJINTyIHOM MOAOY/ISALMEeN BO BDEMEHHON U 9
YaCTOTHOM 00/1aCTAX Ha IEPCOHAbHBIX KOMITbIOTEPaXx
8 8 Pacuet cnekTpa ofgHOTOHaANbHOTO0 YM curHasa 2
9 9 HpaKTI/I‘-I?CKI/IfI pacyeT mapaMeTPOB CUTHAJIOB IIPU KBaipaTypPHOM ?
I (GPOBOY MOOYIISLIUN
10 10 PacueT BepoATHOCTH OINOKY ITpreMa OMHAPHOTO CATHaa C IuppoBOn 9
AMH.
11 11 Pacuet XapakKTePUCTUK CUTHAJIOB Ha BbIXO/Ie JIMHEWHOW CUCTEMHI BO 9
BPEMEHHOM 1 YaCTOTHOM 00/1acTu
12 12 MopenvupoBaHue CIy4alHBIX CUTHAJIOB ¥ TIOCTPOEHHE THCTOTPAMMEL 9
pacnpepeneHns MTHOBEHHBEIX 3HAUEHUU
PacyeT cTaTuCTHYECKUX XapaKTEePUCTHUK CIIy4YalHBIX CUTHAJIOB C
13 12 rayCCOBBIM 3aKOHOM paclipefe/ieHus BEPOATHOCTEN MITHOBEHHBIX 2
3HaYEHUN
PacueT sHTpONUM UCTOYHUKA CITyYaUHBIX COOOLIEHUY U TPaKTUYeCKas
14 15 pa3paboTka 3¢ ekTuBHEIX KOm0oB XabdMmaHa, [llenHoHa -PaHo, Jlemmens- 2
3uBa
15 16 [TpakTuyeckas peanusanusi 6104HOT0 KOPPEKTUpYyolero koxa (7,4) u ero 9
CUHOPOMHOE JEeKOIWPOBaHUE
16 17 [TpakTHyeckas peanu3anusl JeKOOUPOBAHUS CBEPTOYHOTIO KOMa C 9
HCII0Ib30BaHUEM aJIrOpuTMa ButepOu 2
17 18 [TpakTHYecKul pacyeT nmopora o0HapyxKeHus ajs 6aieCOBCKOTO KPUTEPUS 9
nmpreMa OMHAPHBIX CUTHAJIOB.
18 19 PacueT BeposaTHOCTH GUTOBOM OIMOKY IIPU KMCIIOIL30BaHUU LKA(DPOBOIA 9
MOJYISLINN
Wroro: | 32
3aouHas popma oOyueHUs
Tabmuia 12
No Howmep " Bcero
n/m pa3gea HauMmeHoBaHHe NPAaKTHYECKHX 3aHSATHH (CEMHHApPOB) acos
(TeMbI)
1 9 PacueT cmekTpa nepuoaudecKux U CIeKTPaIbHOMN IIJIOTHOCTH 1
HEeIeprognieCcKUX CUTHAJIOB
2 4 Pacuet u MmogenupoBanre AK® muCKpeTHOro CUTHala 0.5
3 4 PacyeT MOIIHOCTHBIX, 9HEPTETUUYECKUX U KOPPEIALUOHHBIX 05
XapaKTEPUCTUK aHAJIOTOBHIX U JUCKPETHHIX CUTHAJIOB
4 4 PacueT nMKIM4YeCKOM CBEPTKY OUCKPETHHIX CUTHAIOB 0.5
5 6 PacueTr napaMeTpoB ¥ XapaKTePUCTUK OQUCKPETU3UPOBAHHBIX CUTHAJIOB 0.5
6 7 Pacuer crekTpa OUCKPETHOTO CUTHAJIA C UCIOJIb30BAHUEM aJIrOPUTMOB 1
OpicTporo npeobpaszoBanus dypbe
7 8 MOJIeHHp?BaHHe CUTHAJIOB C aMILIUTYIHOU MOZYJIsALeld BO BDEMEHHOU U 05
YaCTOTHOM 00/1aCTAX Ha IEPCOHAbHBIX KOMITbIOTEPaX
8 8 Pacuert cnexkTpa ogHOTOHANBHOrO UM cursasa 0.5
9 9 HpaKTHq?CKHﬁ pacueT mapaMeTpOB CUTHAJIOB IIPX KBagpaTypHOU 05
1M (POBOY MOOYIAIUN
PacueT BeposATHOCTH OIINOKY ITpreMa OMHAPHOTO CATHaa C IuGpoBon
10 10 0.5
AMH.
11 11 Pacuet XapakKTePUCTUK CUTHAJIOB Ha BbIXO/Ie JIMHEWHOW CUCTEMHI BO 05
BPEMEHHOM 1 YaCTOTHOM 00/1acTu
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12 12 MopenupoBaHue Cly4alHBIX CUTHAJIOB ¥ TIOCTPOEHUE TUCTOrPAMMEL 05
pacnpefeneHnsi MTHOBEHHBIX 3HAUEHUY
PacueT cTaTUCTHYECKUX XapaKTEPUCTUK CIydYallHBIX CUTHAJIOB C

13 12 rayCCOBBIM 3aKOHOM pacIlipefiesieHus BePOITHOCTEU MTHOBEHHEIX 0.5
3Ha4YEeHUU
PacueT SHTpONUM UCTOYHUKA CITyYaUHBIX COOOUIEHUN U TPAaKTHYECKas

14 15 pa3paboTka 3bdekTuBHEIX KonoB Xaddmana, [llennona -®ano, Jlemnens- | 0.5
3uBa

15 16 [TpakTryeckas peanu3alus 6JI0YHOT0 KOPPEKTUPYollero Koaa (7,4) u ero 05
CUHOPOMHOE JEeKOIHUPOBaHNE

16 17 [TpakTHyeckas peanu3anusi JeKOIUPOBAHUS CBEPTOUYHOTO KOfia C 05
HCII0NTh30BaHUEM alropuT™Ma Butepbu 2

17 18 [TpakTuueckuil pacueT nopora o0HapyxKeHus 1 0alieCOBCKOI0 KPUTEPUS 05
npueMa OMHApPHBIX CUTHAJIOB.

18 19 PacueT BeposTHOCTH OUTOBOM OIMIMOKM ITPH HCIIOIb30BAHUN IU(PPOBOM 05
MOQYJISIINAY

Hroro: | 10

8. IIpumepHas TeMaTHKa KYPCOBBIX IIPOEKTOB (padoT)
Y4eOHBIM IIJTAaHOM IIPETYCMOTPEHA KypcoBas padorTa.

IToAroTOBKAa K HAalTHCAHUIO KYPCOBOH PadOTHI.

KypcoBas paboTa HampaB/ieHa Ha 3aKpelieHle TeOPeTUYeCKUX 3HaAHUU IIyTeM
pelleHNsl KOHKPETHOU IPaKTUUYECKOU 3aja4yy 10 U3y4aeMOU OUCLUIIINHE.

[Tombop nMuTEpPaTypPhl OCYIIECTBIISIETCS CTYAEHTOM CaMOCTOSITENIbHO, C Y4ETOM
PEKOMEHIOBAaHHOTO TTepeyHsi. 3yueHre NUTepaTypHl CleAyeT HauuHaTh C Y4eOHUKOB U
y4eOHBIX TT0OCOOUY, a TaKXKe PeKOMEHOYeMbIX MCTOYHUKOB K IIJTaHaM CEMUHApPCKUX U
IIpaKTAYEeCKUX 3aHATUM.

[1naH KypcoBoi pabOTH IOTIKEH COCTOSATD U3 BBEOEHUS, 3 T7laB U 2-4 BOIIPOCOB
(MyHKTOB) B OCHOBHOM YaCTH, 3aK/II0YEHHUS, CIINCKA INTEPATYPHl ¥ IIPUIOKEHUN.
®opMynMPOBKHU IIYHKTOB IJIaHa ONPEdeIIOTCS 11eIeBOM HalpaBlIeHHOCThIO PabOTHI,
MCXOOs U3 e€ 3amady.

B npotiecce HanucaHusg KypCcoBOM pabOTHl CTYOEHT [IOMKEH pa3o0dpaThCs B
TEOPETHYECKHUX BOIIPOcax n30paHHOW TeMEBI, CAMOCTOSATEILHO ITPOaHaIu3uPOBaTh
IpaKTU4YeCKUM MaTepua, pa3obpaTh U 000CHOBATh MPAKTUYECKUE TPENI0KEHNS.

B ycraHoBneHHBIE Kadenpol CPOKY 3aKOHYEHHas KypcoBas paboTa MpefCcTaBIsIeTCs
Ha ITPOBEPKY IpemnofaBaTenio. [IpemnonaBaTenb, IPOBepPUB paboTy, MOXKET BO3BPaTUTh €€
ISt HopabOTKK BMECTe C MUChbMEHHBIMU 3aMedaHusiMu. CTyIeHT NOJIKeH YCTPaHUTh
IIO/TyYeHHbIE 3aMeYaHus B YCTaHOBIEHHBIM CPOK, ITOC/Ie Yero paboTa OKOHYaTENTbHO
OLIEHUBAETCH.

Tab6mnuia 13

No
n/n
1 | Pacuet sneMeHTOB 1IM(POBOY CUCTEMEI CBSI3U

TeMa KypcoBoro npoekra (padorsbi)

9. CamocTosiTe IbHas1 padoTa

Ounas popMa o0yueHUs
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Tab6mnuia 14

No
a3ge’a) Bcero
pasi Copepxanue CPC ®opMa KOHTPOJISA
MUCIIUII- 4acoB
JIMHBI

1 ITogroroBKa K 1a00PAaTOPHEIM 3aHSITUSIM TEeCTUPOBaHUE 14

1 [TogrotoBka K MpakTUUYECKUM 3aHATUAM TECT 16
dopmaTupoBaHKe CUrHaJI0B B KogupoBke ASCII: .

1 ; . [IuCEMEHHEBIN OTYET 1
dopmaTt NRZ, muddepeHniraabHbI MaHYE€CTEPCKUM.

2 PacueT HOpMBI CUTHAJIOB TapMOHNYECKOT0 6a3uca. TeCTUPOBaHUE 1
W3yuenne cBOMCTB npeoOpa3oBaHus Oypre

3 y peobp yp TeCTUpOBaHue 1
BEIIECTBEHHEBIX ¥ KOMIIJIEKCHBIX CUTHAJIOB
MopenupoBaHUe U pacyeT CIEeKTPaIbHOU IIJIOTHOCTH .

3 [TuCEMEHHBIN OTYET 2
T-QUHUTHBIX CUTHAJIOB
AHanmuTUYECKUH pacyeT u rpadpudecKoe MOoCTPoeHue .

4 [TuCbMEHHBIN OTUET 2
AK® muCKpeTHOro CUTrHama
Pacuet u MopenupoBaHue SHEPTETUYECKOTO
CIIEKTpa OeTePMUHUPOBAaHHOI O CUTHaJa C .

4 ba eTep p [TUCbMEHHBIN OTUET 2
HCIT0Ib30BaHKEeM 00paTHOTo mpeobpa3oBanus Oypre
oTr AKO
Pacuet orubatorieil u ga3rl Y3KOMOJIOCHOT'O CUTHATIA .

5 H-I b y [TucbMeHHBIN OTUET 1.75
C UCIIOTh30BaHNEM NpeoOpa3oBanus ['umpbepTa
PacueTr uHTepBaja AUCKPETU3AINU U IIOTI0CEH

6 . TECTUPOBaHUE 1
aHTUAJIAaN3UHTOBOTO (PUIbTPA
N3yuenne 6a30Bex anroputMa bI1® mo ocHOBaHUIO

7 ’ TeCTUPOBaHUE 1

7 Pacuet BII® ¢ npopexuBaHKWEM I10 BpeMEHU [TuCbMEHHEBIN 0TYET 2

7 Pacuet BIT® ¢ mpopexuBaHUEM 110 YaCTOTE [TUCbMEHHEBIN 0TYET 2
V3yunTh aMIIUTYOHOE U KBaApaTUdHOE

8 y ya AD TeCTUpOBaHuE 1
oeTeKTupoBaHue AM CUTHAIOB.
M3y4nuTh CTPYKT KBafipaTypHOTO (hOpMUPOBATENS

9 y DYKTyDy KBaApaTyD ¢ PMHD TeCTUpPOBaHUE 1
Mopynupylomux curaanoB (Baseband signal)
W3yunTh NpUHIUI GOPMUPOBAHUS MOTYIUPYIOLIAX

10 CUTHAJIOB IIPY UCIIOJIb30BaHuU KAM 1mipyu 4eTHOM U TEeCTUPOBaHUE 1
HEYETHOM YHUCJIE CUMBOJIOB

11 [ToaroToBKa K 1ab0paTOPHEIM aHSITUSIM TeCTUPOBaHUE 14

11 [TogrotoBka K MpakTUUYECKUM 3aHATUAM TECT 14
Pacuer gucnepcuu cy4alHOTO CUTHala Ha BBIXOJE

12 JINHENHOT0 9YaCTOTHOTO (UIbTPA CIIEKTPaIbHEIM [TuCbMEHHBIN OTUET 0.5
METOIOM aHa/u3a
M3y4uTh MOPSIOOK pacyeTa SHTPOMUK UCTOYHUKA .

13 y PAROK D p [IuCEMEHHBIN OTYET 0.5
HEIPEPHIBHOTO CUTHAa
[TocTpoeHue MIOTHOCTU paclpeneneHus
BEPOSITHOCTH U (PYHKIUU paclipefeieHus .

13 p (byrKIu pacripen . . [IuCEMEHHBIN 0TYET 0.5
BEPOSITHOCTY MTHOBEHHBIX 3HQYEHUU CITy4alHOTO
CUTHasa
PacuerT mpomycKHo# cltocoOHOCTH KaHaa lepefayu .

14 pory pen [IuCbMEHHBIN OTUET 0.5
OVICKPETHBIX CUTHAJIOB
M 3y4unTh NOPAAOK CIIOBAPHOTO 3(PPEKTUBHOTO

15 KOJIMPOBAaHHUS Ha IpUMepe KOOGUPOBaHUs 2 OalT [IMCEMEHHBIN OTUET 0.5
cumMB0s10B ASCII
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Pa3paboTaTh KOPPEKTUPYIOIIUI TMHENHbIH
16 CHCTeMaTH4ecKui 6J109HBIN Kof (7,4) ¢ [TncbMeHHBIN OTYEeT 0.5
HCII0JIb30BaHUEM IIPOBEPOYHOM MaTPULIBI
M3y4uuTh MOPSIOK OmpeaeieHust CBOOOTHOTO
17 PacCTOSTHUS CBEPTOYHOI'0 KOfla IIyTeM CpaBHEHUS TeCTUPOBaHUE 0.5
NyTe’ Ha pelIeTKe KOOUPOBaHUS
M3y4uTh OPSIOOK pacyeTa METPUK IMEPEX0g0B Ha
17 pelieTke OeKOOUPOBaHMS 10 aIrOPUTMY [TuCEMEHHBIN 0TYET 0.5
MaKCHMaJIbHOTO IIpaBaononodus Butepou
Pa3paboTaTh MOJeNlb COTTIaCOBAHHOTO QUIIbTPA IS .
18 p A d) pan [TMCEMEHHBIN OTYET 0.5
Kopa bapkepa
CpaBHeHUE TOTEHIIMATbHOW IIOMEX0YCTOMYUBOCTH .
19 P 1 y [IuCEMEHHEBIN 0TYET 0.5
OVCKPETHHIX BUIOB MOy TSN
V3y4nTh OCHOBHI IPEACTaBICHUS U
20 y pen TeCTUPOBaHUE 0.5
MaTeMaTH4eCKoro onucanusg KaHaaoB MIMO
W 3y4nTh NPUHIUII BDEMEHHOTO YIIJIOTHEHUS
20 y PHHI p y TeCTUPOBaHUE 0.5
KaHaJIOB
20 W 3y4ynuTh NPUHLINUN YaCTOTHOTO VIJIOTHEHUS KaHAaJI0B TeCTUPOBaHUE 0.5
20 W 3y4yuTh NPUHIMIIE KOGOBOI'0 YIJIOTHEHUSI KAHAJIOB TeCTUPOBaHUE 0.5
V3y4uTh NPUHIUIIE OPTOTOHAJIBHOTO YaCTOTHOTO
20 y DHHI P TeCTUPOBaHUE 0.5
MynbTuiekcupoBanusg (OFDM)
M3yunuTh MPOCTPAHCTBEHHO-BpeMEHHOE 0I0YHOoe
20 y pOCTp P TECTUPOBaHUE 0.5
KOIMPOBaHUE U cxeMa AlaMOyTH
Hroro: [85.75
3aouHas popma oOydeHUs
Tabmnuma 15
Ne
a3ge’al Bcero
pasit Copepxanue CPC ®opma KOHTPOJIS
MM CITHII- J4acoB
JIMHBI
1 ITogroroBka K 1a00PATOPHEIM 3aHSITUSIM TeCTUPOBaHUE 7.5
1 [TogroToBKa K NPakKTUYECKUM 3aHATUAM TECT 10.2
dopmaTupoBaHue CUTHAJOB B KogupoBke ASCII: .
1 . . [IuCEMEHHBIN OTYET 8
dopmaTt NRZ, muddepeHniraabHbIN MaHYE€CTEPCKUM.
2 PacueT HOpMBI CUTHAJIOB TapMOHNYECKOT0 6a3uca. TeCTUPOBaHUE 8
W3yueHne cBOKCTB NpeoOpa3oBaHus dypre
3 y Peobp yp TeCTUPOBaHUE 8
BEIIECTBEHHEBIX ¥ KOMIIJIEKCHBIX CUTHAJIOB
MopenupoBaHue U PacyeT CIIEKTPalIbHOU IIJIOTHOCTH .
3 [TuCbMEHHBIN OTUET 7
T-OUHUTHBIX CUTHAJIOB
AHanmUTUYECKUH pacyeT u rpadudecKoe MoCTPoeHue .
4 [TUCbMEHHBIN OTUET 8
AK® muCKpeTHOro CUrHasa
Pacuet u MofenupoBaHue SHEPTETUYECKOTO
CIIEKTpa OeTePMUHUPOBAaHHOT O CUTHaa C .
4 ba eTep P [TuCEMEHHEBIN 0TYET 8
UCII0JIb30BaHUEM o0paTHOTro npeobpa3oBanus Oypre
ot AK®
Pacuet orubatorieit u Ga3kl Y3KOMOIOCHOT'0 CUTHATIA .
5 [TMCEMEHHBIN OTUET 3
C UCII0/Th30BaHNEM MpeoOpa3oBanus ['ump0epTa
PacueTr uHTepBaja AUCKPETU3AINU U IIOTIOCH
6 HTED AHCKD . TECTUPOBaHUE 2.75
aHTUAJIaN3UHTOBOTO (PUIbTPA
N3yuenue 6a30BbIx anropurMa BII® no ocHOBaHUIO
7 ) TECTUPOBaHUE 3.5
7 Pacuet BIT® ¢ mpopexuBaHUEM 10 BpEMEHHU [TUCEMEHHEBIN OTYET 2
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7 Pacuet BI1® ¢ npopexuBaHUEM 10 YaCTOTE [TMCEMEHHBIN 0TYET 2.5
M3y4uTh aMINIUTYTHOE U KBafpaTUYHOE 9

8 TeCTUPOBaHUE
meTekTupoBaHue AM CUTrHasoB.

9 M3y4uTh CTPYKTYPY KBaipaTypPHOTO q)o_pMI/IpOBaTeH;{ TECTHDOBAHHS 3
Mopynupylomux curaanos (Baseband signal)
W3y4yuTh NpUHIUI POPMUPOBAHUS MOTYIUPYIOUIAX

10 CUTHAJIOB IIPU KUCIOJIb30BaHuK KAM mpu 4eTHOM U TEeCTHPOBaHUE 2
HEUYETHOM YMCJIe CUMBOJIOB

11 [TogroTroBKa K 1a60paTOPHEIM aHATUAM TEeCTUPOBaHUE 7

11 [TogroToBKa K MPaKTUYECKUM 3aHSITUAM TECT 10
PacyeT mucnepcuu cliy4arHOTO CUTHAJIa Ha BEIXOZE

12 JIMHENHOT'0 YaCTOTHOTO (PUIbTPa CIEKTPAIbHBIM [TMCEMEHHEBIN OTYET 5
METOJIOM aHa/n3a

13 W3yunTh NOPAAOK pacyeTa SHTPOIUU HCTOUHUKA TTHCEMEHHELE 0TI6T 5
HENPEPHIBHOT'O CUTHAa
[TocTpoeHuEe NNOTHOCTY pacIpeneneHns

13 BEPOSITHOCTH ¥ QYHKIUU pactipenienesus TTHCEMEHHEL 0TI6T 5
BEPOSITHOCTH MTHOBEHHBIX 3HAQYEHUM CITy4alHOTO
CUTHaJla

14 PacueT nponyckHOM criocCOOHOCTY KaHalla epefayu [THCEMEHHELE 0TI6T 5

OUCKPETHBIX CUTHAJIOB
W3y4uTh MOPSAOK CIIOBAPHOTO 3(PPEKTUBHOTO
15 KOIMPOBAHUS Ha IPUMeEPE KOOUPOBaHUS 2 OalT [TucbMEeHHBIN OTUET )
cumB0j10B ASCII

Pa3paboTaTh KOPPEKTUPYIOUIUY TUHEWHBIN
16 cUcTeMaTH4ecKul 0JI04HbIH Kof (7,4) C [TucrMeHHBIN OTYeT 5
KCII0Ib30BaHUEM IIPOBEPOYHOM MATPHUIIBI
W3yuuTh MOPSANOK OmpenesieHnss CBOOOTHOTO
17 PacCTOSTHUS CBEPTOYHOTO KOfla ITyTeM CpaBHEHUS TeCTUPOBaHUE 5
IyTell Ha pelnieTKe KOOUPOBAHUSA

W3yunTh NOPAAOK pacyeTa METPUK IIEPEXO0B Ha
17 pelleTke NeKOOUPOBAHUS 10 aJITOPUTMY [TuCEMEHHEBINM OTYET 5
MaKCHMaJIbHOT0 IpaBaonomooust Butepou
Pa3paboTaTh MOfEL COTIIACOBAHHOTO GUIbTPA OIS

18 [TucrMeHHBIN OTUET 5
Koma bapkepa
CpaBHeHUE OTEHIMAIbHOU TI0MEX0YCTOMYUBOCTH .

19 [TucbMeHHBIN OTYET 5
OVCKPETHBIX BUAOB MOLYISAINHI
W3y4uTh OCHOBEI IIPELCTABIEHUS U

20 TECTUPOBaHUE 5
MaTeMaTH4YeCKOro onucaHus KaHanos MIMO
N3yunTh OPUHITUII BPEMEHHOT0 YIIJIOTHEHUS

20 y PHHI P y TeCTUPOBaHUE 5
KaHaJIoB

20 M3y4uTh NPUHLIKUI YaCTOTHOTO VIIJIOTHEHUS KaHAaJI0B TeCTUPOBaHUE 3.65

20 M3y4uTh NPUHLIUIE KOJOBOTO YIIJIOTHEHUST KaHAJIOB TeCTUPOBaHUE 4
W 3y4nTh NPUHIUIIE OPTOrOHAJIBHOTO YaCTOTHOTO

20 TeCTUPOBaHUE 4
MynbTumiekcuposanusg (OFDM)
M3yuuTh MPOCTPAHCTBEHHO-BpeMeHHOe 010YHOe

20 TeCTUpOBaHuE 4
KOJMPOBaHUE U CxeMa AnaMoyTu

HUtoro: |178.1

10. IlepeyeHb Y4€OHO-METOTHIECKOr0 00eCIeYeHHs [I/Isi CAMOCTOSITe/ IbHOU
padoThl 00yYaIOUIMXCSI 110 TUCIHUIIIHHE

Il;1si caMOCTOSITENHHOM PaboTH 10 OUCLUIIINHE PEKOMEH0BaHO cienyomee yaebHo-
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MeTOIuYecKoe obecredeHue:

- [Tonoxenne 0 caMOCTOSTENNbHOU paboTe CTyneHToB B CaHKT-IleTepOyprckom
roCygapCTBEHHOM YHUBEDPCUTETE TeIeKOMMYHUKauui uM. npod. M.A. Boru-BpyeBuya;

- PEKOMeH[I0BaHHAs OCHOBHAS U JOIOJIHUTENIbHAS JIUTepaTypa;

- KOHCIIEKT 3aHATUY 110 OUCLIUIIINHE;

- CIIaUfBI-IPe3eHTalUy U APYrod MeTOOUYEeCKUY MaTepuall, UCIOJIb3YeMEIU Ha 3aHATUAX;

- MeTOAMYEeCKHe PeKOMEeHalluy 110 ITOAT0TOBKe MUChbMEHHBIX PaboT, TpeOoBaHUS K UX
comepxKaHuUI U 0hopMIIeHHIO (pedepart, scce, KOHTpOIbHasg paboTa) ;

- (DOHTBI OIIEHOYHKIX CPENCTB;

- MeTOAMYEeCKUe YKa3aHus K BHIIOTHEHUIO TabopaTOPHEIX PadoT Ol CTYAEHTOB;

- MeTOAMYeCKre peKOMeHalliy 110 TOATOTOBKE U 3alluTe KYpCOBOU paboTH (IIPOEKTa).

11. ®oHA OLIEHOYHBIX CPEICTB [JIsI MPOBEIEeHUsI IPOMEKYTOYHOH aTTeCTalluHu
00Yy4YaIOIIHUXCsI

®oH[I OIIEHOYHHIX CPEACTB pa3pabdaThiBAETCS B COOTBETCTBUHU C JIOKAIbHBIM aKTOM
yHuBepcuteTta "[lonoxeHune o GOHOE OIIEHOUYHLIX CPEACTB" M ABNISAETCS IMPUIOXKEHUEM K
pabodeil mporpamMMe JUCIUIIIAHEL.

®OH OLIEHOYHBIX CPEACTB [OJid IPOBEAEHHUS IMIPOMEXYTOYHOU aTTeCTalluu
0o0y4alolIuXCs M0 AUCIUIIIAHE BKII0OYaeT B celd:

- TepedYeHb KOMIIETEHIIUH C YKa3aHUEM 3TallOB UX (GOPMHUPOBAHUS B IPOIIECCE OCBOEHUS
o0pa30BaTeNbHOU TPOTPaMMbI;

- OIMCaHMe II0Ka3aTelel U KPUTEPUEB OL[eHUBAHUS KOMIIETEHIMY Ha Pa3/INYHBIX 3Tallax
¥X (OpMUPOBaHUS, ONIMCAHKE IIKa/ OLIEeHUBAHUS;

- TUTIOBHIE KOHTPOJIbHLIE 3a[laHus UJIM WHBIE MaTepuaslkl, He00OXOIUMEBIE [IJIST OIleHKU
3HaHUM, YMEHUY, HAaBBIKOB U (MJIM) OIBITA AEATEIbHOCTH, XapaKTePUIYIOILIUX ITallbl
dbopMupoOBaHUS KOMIIETEHIINM B IIPOLIECCe OCBOEHUST 00pa30BaTeIbHOM ITPOTPAMME;

- METOOUYeCKNe MaTepuarbl, Onpeaensiolye IpoLeayphl OLleHUBaHUI 3HAHUU, YMEHUH,
HaBHIKOB ¥ (MJIM) OIbITA AEeATEeIbHOCTH, XapaKTEePU3YIIKUX 3Tkl (POPMUPOBAHUS
KOMIIETEHLINH.

II11s1 KaXXmoro pe3ynibTaTa 00y4eHUs 10 OUCHUIINIMHE ONpPeensioTCs IoKa3aTeNlu U

KpUTEpUHN OIeHKU CHOPMUPOBAHHOCTM KOMIIETEHLIHMM Ha pa3lNWYHBIX 3Talax HUX

dbopMupoBaHus, IIKAIb ¥ IPOIEAyPHl OIleHWBaAHUSA.

12. IlepeyeHb OCHOBHOM H [IONOTHHTE/ILHOH JINTEPATyPhl, HEOOXOTHMOM [IJIs
OCBOEHHUH ITUCIHUIIIUHBI

12.1. OcHoBHas nuTepartypa:

1. bukkenuH, P. P. Teopus sanektpudeckou cBsi3u [TekcT] : yuebd. mocobue amsg By30B / P.
P. bukkenun, M. H. YecHokos ; pei.: . H. Okos, E. 0. Byteipckuii, I1. H. Cepatokos. -
M. : Akagemusi, 2010. - 335 c. : un. - (Briciiee mpogeccroHambHOe 00pa30BaHuUE.
Pagno3neKTpoHUKA U TeJIeKOMMYHUKaLUHU). - bubmuorp.: ¢. 323-324. - ISBN 978-5-
7695-6510-6 (8 mep.) : 460.00 p.
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12.2. [JononHUTENbHAS IUTEPaTypa:

1. CanpaukoB, Anekcauap [IpoxopoBud. Teopus 371eKTPAUECKOU CBSI3U [TeEKCT] :
KOHcCIeKT nekiuii / A. I1. CanbHUKOB. - CII6. : JIuuk, 2007. - 270 c. : un. - bubnuorp. :
. 266. - ISBN 5-98595-009-3 : 205.00 p.

2. Kynuxkos, Jleonapn Hukonaesuy. OOIast Teopusi CBA3M [ONEKTPOHHEINM pecypc] :
MeTOIMYeCKHe YKa3aHUs K BREIIIOTHEHUIO KypcoBou paboTsl / JI. H. Kynukos, M. H.
Mockarnen, M. H. YecHokoOB ; pen.: P. P. bukkenus, [I. JI. bypauerko ; denepanbHoe
areHTCTBO CBs3U, PefepanbHOE TOCYOapCTBeHHOEe 00pa3oBaTelbHOe 0I0IKETHOE
y4pexkaeHue BHICIIEero npodeccruoHanbHOro obpa3oBanus "CaHKT-IleTepOyprckuis
rOCy[apCTBEHHLIN YHUBEPCUTET TeIeKOMMYHUKanuy uM. mpod. M. A. bonu-bpyeBuyda“.
- CII6. : CITI6I'YT, 2012. - 80 c. : un. - 67.46 p.

3. Kynuxkos, Jleonapn Hukomaesud. OO11asi TeOpus CBSI3U [OIeKTPOHHEIM pecypc] :
y4e0HO - MeTOgUYeCKOoe ITocobue 0 BRIMOJHEHUI0 KypcoBor paboTsl / JI. H. Kymukos,
M. H. Mockarneun, II. II. Illymakos ; pewu. [I. JI. BypaueHko ; ®emepanbHoe areHTCTBO
cBg3u, PefiepanbHOE TOCYyIapPCTBEHHOE OI0IKETHOE 00pa3oBaTeNbHOE YUpekKIeHNe
BhICIIero oopa3oBanus "CaHKT-[IeTepOyprcKuit rocymapCTBEHHBIN YHUBEPCUTET
TeleKOMMYHUKaluii uM. mpod. M. A. bonu-bpyesuua". - CII6. : CII6I'YT, 2016. - 103 c.
:un. - 1155.85 p.

4. Axkynunaudes, FO. 1. OOias Teopusi CBA3M [ONeKTPOHHBIM pecypc] : yuebHOe mocobue /
Axynunnues [O. II. - ToMck : ToMCKu#l roCyapCTBEHHLI YHUBEPCUTET CUCTEM
yIpaBJeHus U paguosnekTporuky, 2015. - 193 c. - B. 1. Kuura saxoputcs B [Ipemuym-
Bepcuu IB6C IPRbooks.

5. Apxemos, A. C. O6masa Teopus cBsi3u [Tekct] : yueO6Huk / A. C. Amxemos, B. T.
Cannukos ; pen. A. C. Curos [u ap.]. - M. : Topsiuag nuausg-Tenekom, 2018. - 624 c. -
(YueOHUK [y1d BRICIIUX YU4eOHBIX 3aBefieHu. CrieninanbHOCTD). - ISBN 978-5-9912-0690-
7 :950.00 p.

6. I'puropres, B. A. Teopust 3neKTpHUECKOM CBSI3U [IIEKTPOHHBIN pecypc] : KOHCIIEKT
nexkuudt / [puropses B. A. - Cankrt-IleTepOypr : YuuBepcuter UTMO, 2012. - 150 c. - b.
1. Kuura Haxomgutcs B [Ipemuym-Bepcun 36C [IPRbooks.

13. IlepeyeHsb pecypcoB HHPOPMATTHOHHO-TEIeKOMMYHHUKAIIHOHHOH CE€TH
«AHTEpHET»

- www.sut.ru
- lib.spbgut.ru/jirbis2_spbgut

14. IlepeyeHb HHPOPMAITHOHHBIX TEXHOJIOTHH, HCIOJIb3YEeMBbIX IPH
OCYIIIeCTBIEHHH 00pa30BaTe/ILHOT0 MPOIlecca M0 THCIHIUIHHE (MOIYITIO),
BKJII0OYasi IepeYyeHb MPOrpaMMHOro odecnedyeHuss ¥ HHGPOPMaITHOHHBIX
CIIPaBOYHBIX CHCTEM.

14.1. TIporpaMMHOe obecriedeHne OUCIUTIINHEL:

- Open Office
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- Google Chrome

14.2. UadopMalliOHHO-CIIPaBOYHEIE CUCTEMBL:

9BC iBooks (https://ibooks.ru)

- 9BC IPRbooks (http://www.iprbookshop.ru)
9bC Jlans (https://e.lanbook.com/)

9BC CII6I'VT (http://lib.spbgut.ru)

15. MeTogu4yeckue YKa3aHHuA OIA OﬁyanOIlIHXCSI 10 OCBOCHHIO THCITHUII/INHBI

15.1. TInaHupoBaHUWEe W OpraHU3alus BpeMeHU, HeOOXOOUMOTO OJIT U3YUEeHUS
OVCILIUTIINHEL

BaxXHBEIM yCJIOBHUEM YCIIEIIHOT0 OCBOEHUS OUCHUNNNHB «O0Inas Teopus CBSI3U»
SABJISIETCS CO3[laHMe CHUCTEMH IMPaBUIbHOW OpraHU3alMU TPYyAa, IO3BONSAOIIEH
pacnpenenuTh y4eOHY0 Harpysky paBHOMEPHO B COOTBETCTBUM C TpaduKOM
oOpa3oBaTenbHOTO Ipollecca. bonbIIyi0 MOMOIIL B 3TOM MOXKET OKa3aTh COCTaBJIeHUE
njaHa pa0OTH Ha CEMECTDP, Mecsll, Hefento, feHb. Ero Hanuyve MO3BOJIUT IOAYUHUTD
cBoOopHOE BpeMs LensaM y4eObl, TPyOuUTbCca Gonee ycrnemHo u 3pdekTuBHO. HyXKHO
OCYILIECTBNISITH CAMOKOHTPOJIb, KOTOPHIM SBNSIETCS HEOOXOOUMBIM YCJIOBUEM YCIIEIIHOU
yueObl. Bce 3apmaHus, BKIHO4Yas BHIHECEHHBIE Ha CaMOCTOSITeNbHYI paboTy,
PEKOMEHAYETCSI BEIIIOJIHATh HEIOCPEACTBEHHO II0OCJIE COOTBETCTBYIOIIETO aygUTOPHOTO
3aHATHUSA (JIEeKIUHU, TPAaKTUYECKOTO 3aHATHS), YTO CIOCOOCTBYEeT NydIlIeMy YCBOEHHIO
MaTepHralla, IT03BOJISIET CBOEBPEMEHHO BHISIBUTH U YCTPAHUTh «IPOOENE» B 3HAHUSX,
CUCTEeMaTH3UpOBaTh paHee NPOUAEHHBIM MaTepuan, Ha ero OCHOBe NMPUCTYIUTh K
OBJIa[IEHUIO0 HOBHIMM 3HAHUSIMHU M HaBHIKaMH.

CucTteMa YHUBEPCUTETCKOTO 00yUYeHUSI OCHOBHIBAETCSA Ha PallMOHAIbHOM COYETaHUU
HEeCKOJIbKUX BUIOB y4eOHBIX 3aHATUU (B IEepPBYI0 oYependb, JIEKIUN U MPaKTUYEeCKUX
3aHsATHM), paboTa Ha KOTOPHIX 00/IagaeT OnpeneieHHON CIeln(pUKO.

15.2. IToaroTOBKA K JEKIUIM

3HAKOMCTBO C OUCIUIIIMHOX MPOUCXOOUT yKe Ha IMepBOM NEKUWH, Toe OT CTyAeHTa
TpebyeTcst He MPOCTO BHUMaHUE, HO U CaMOCTOSITeNIbHOe 0opMIIeHNe KOHCIeKTa. [1pu
paboTe C KOHCIEKTOM JIEeKIMYi He0OXOAMMO YUYUTHBATh TOT (PAKTOpP, YTO ONHU JNEKIUU
[alT OTBETHl HA KOHKPETHHIE BOIIPOCH! TEMBI, OPYTUE - JIUIIb BHISABISIOT B3aUMOCBSA3U
MeX[y SBJIEHUSIMHU, IMOMOTas CTYHEHTY MOHATH ITyOMHHBIE MPOLECCH pPa3BUTHUSA
M3y4aeMoro IpeaMeTa, KaK B MCTOPUM, TaK U B HACTOSIIEe BpPeMS.

KoHCneKTUpPOBaHME JEeKUUM - CI0XKHBIM BHUJ BY30BCKOW ayOUTOPHOU pPabOTHI,
Ipednojaraloiuii MHTEHCUBHYI YMCTBEHHYIO OeATEeNbHOCTh CTyOeHTa. KOHCIEKT
SBJISE€TCS TOJIE3HBIM TOTla, KOT/la 3alicaH0 caMoe CYIIEeCTBEHHOE U CHelaHO 3TO CaMUM
oOyuawmumcsa. He Hago cTpeMuThCs 3amucaTh [OCJIOBHO BCIO JeKnuio. Takoe
«KOHCIIEKTHPOBaHKUE» MPUHOCUT OO0JIbIlle Bpefia, YeM IMob3H. Llenecoobpa3Ho BHavame
IIOHATH OCHOBHYIO MBICJIb, H3JIaraeMyl0 JIeKTOPOM, a 3aTeM 3amucarh ee. 2KenaTeabHO
3aMuCh OCYUIECTBISATh HAa OJHOW CTpaHWUIle NUCTA UK OCTABISISA MO, HAa KOTOPHIX
IO3qHee, IIPU CaMOCTOSITENIbHOM padoTe ¢ KOHCIEKTOM, MOXKHO CHeJIaTh MOIOTHUTEJIbHEIe
3aIlMCH, OTMETUTh HEIIOHSTHEIE MECTa.
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KoHCIEeKT NeKnuu aydine Ioapa3fessaTh Ha MYHKTH, coOmiogas KPacHYI0 CTPOKY.
9toMy B 0OOnbIION cTemeHu OymyT CcmocoOGCTBOBAThH BOMPOCH IjlaHaA JIEKIUH,
IpenloXkeHHbIe pemonaBaTensaM. Crnenyet oOpaliaTh BHUMaHKWEe Ha aKI[€HTHI, BEIBOMEI,
KOTOPHIE [eTaeT JIEKTOP, OTMedasi Hanboree BaXKHEIE MOMEHTHI B JIEKIIMOHHOM MaTepHaje
3aMeYaHUsIMHU «BaXXHO», «XOPOIIO 3allOMHUTL» U T.II. MOXKHO [IeJlaTh 3TO U C IIOMOIIIbIO
Pa3HOIIBETHHIX MAPKEPOB UM PYYEK, IOTUYEPKHUBas TEPMUHLL U OIPENETIeHUS.

Ilenecoob6pa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, abOpeBUaTyp u
cuMBooB. OgHAKO MpH JanbHeuIel paboTe ¢ KOHCIIEKTOM CUMBOJIBL JIy4Ille 3aMEHUTh
OOBIYHBIMU CJIOBaAMHU [IJis OBICTPOTO 3PUTENLHOTO BOCHPUSTHUS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIEKIIUH, BCceTrma He0OXOOUMO MCIIOJIb30BaTh HE TOJMbKO YyUeOHUK, HO U TY
JUTEPaTypy, KOTOPYIO JOTOJHUTEILHO PEKOMEHI0Ba JeKTOp. UIMEeHHO TaKas cephe3Hasl,
KpomoTnuBasi paboTa C NEKUUMOHHBIM MaTepHalioM I03BONUT TIy0OKO OBIAMETh
TEOPEeTUYECKUM MaTepUajioM.

15.3. ITogroToBKa K IPakKTU4ECKUM 3aHATUAM

TmaTenbHOe MpPOAYMEBaHKWE U M3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
nmpopaboTKe MPOMIEHHOr0 MaTepuasa (MaTepuana JeKIWi, MPaKTU4eCKUX 3aHATHH), a
3aTeM u3y4yeHus 0053aTeNbHOM U [IOMOITHUTEIbHON JTUTEPATYPhl, PEKOMEHIOBAHHON K
NAHHOU TeMe.

Pe3ynbTaT Takoi pabOTH HOMXKEH MPOSBUTHCS B CIIOCOOHOCTH CTyIeHTa CBOOOMHO
OTBETUTh Ha TEOPETUYECKHE BOIPOCH NpPAKTHKyMa, €r0 BHICTYIJIEHWN U y4aCTHUHU B
KOJIJIEKTUBHOM OOCYXKIOEHMH BOMPOCOB M3y4yaeMOM TeMbl, MPABUIbHOM BHIIIOIHEHUU
IPaKTU4YeCKUX 3aJaHui ¥ KOHTPOJBHBIX PadoT.

Heo0xomuMo MOHUMATh, YTO HEBO3MOXKHO BO BpeMSI ayOUTOPHBIX 3aHATUN U3T0KUTh
BeCh MaTepual KM3-3a JUMHUTA ayOgUTOPHBIX YaCOB, ¥ NpPHU U3YYEHUU OUCLUIMIUHEL
HeI0CTAaTOYHO KOHCIIEKTOB 3aHATHH. [103TOMy camMocTosiTeNbHAs paboTa ¢ yueOHUKaAMU,
y4eOHBIMU TOCOOMSIMHK, HAy4YHOW, CIPaBOYHOW NUTepaTypol, MaTepualaMu
IepUoNuYecKUX U3maHul u MHTepHeTa sBnseTcs Haubonee 3QPEeKTUBHEIM METOOOM
IIOJIy4YEeHUS NOMOJHUTENIbHBIX 3HAaHUM, IT03BOMISET 3HAYUTEIbHO aKTHBU3UPOBATh MIPOLIECC
oBNajieHusT uHPoOpMaIuen, crnocodCcTByeT Goyee raIy00KOMY YCBOEHMIO M3y4aeMOTO
MaTepuana, GopMUPYET y CTYOEHTOB CBOe OTHOIIEHHE K KOHKPETHOW Ipobieme.

15.4. PekoMeHpmanuu 1o paboTe ¢ TUTEpaTypoOn

Paboty c nmuTepaTypol Iesiecoobpa3Ho HayaTh C U3ydeHUs 06X paboT o TeMe, a
TaKXe y4eOHUKOB M yuyeOHBIX mocobuii. [lanee peKOMeHAyeTCs NMepeuTu K aHanusy
MoHorpaduil ¥ craTed, pacCMaTPUBAIOIIKAX OTHE/IbHEIE aCIeKTH IIPo0ieM, U3ydyaeMbIX B
paMKax Kypca, a Takxe opULIMaIbHEIX MaTepHUajioB U HeOoNyO0JIMKOBaHHBIX NOKYMEHTOB
(HayuHO-HCCenoBaTebCcKue paboThl, OUCCEpTallil), B KOTOPHIX MOTYT COMEPIKAThCA
OCHOBHBIE BOIIPOCHI U3y4aeMoii TPOOIEMEI.

PaboTy ¢ MCTOYHMKaMHU HaJOo HaYyMHATh C O3HAKOMUTEJILHOTO YTEHHUS, T.e.
IIPOCMOTPETH TEKCT, BBIAENISASA €r0 CTPYKTYPHBEIe eAUHUIIEL. [Ip1 03HAaKOMUTETbHOM YTEHUU
3aKjafkaMyd O0TMedaloTcd Te CTPaHHUILE, KOTOphkle TpebyioT 06ojee BHUMATEIbHOTO
n3ydyeHus. B 3aBUCUMOCTH OT Pe3y/IbTaTOB 03HAKOMHUTEIPHOTO YTEHUS BhIOMpaeTCs
manbHeNmui crnocod paboTh ¢ UCTOYHUKOM. Ecnu [jis pa3pelieHUsl NMOCTaBJIeHHOU
3apmauu TpeldyeTcs u3ydeHue HEKOTOPHX (parMeHTOB TEKCTa, TO UCIOIb3yeTCS METO[
BEIOOPOUYHOTO 4YTeHUs. ECcu B KHUTe HeT MOAPOOHOTO OTJIaBlIeHHUs, CliedyeT o0paTuTh
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BHUMaHUe yYeHUKa Ha IIpegMeTHbIe U UMEeHHbIEe YKa3aTelu.

V36paHHbe (pparMeHTH WA BECb TEKCT (E€CNTM OH LIEIMKOM MMEET OTHOIIEHUE K
TeMe) TpeOyloT BOYMYHUBOI'0, HETOPOIIJIUBOTO UYTEHMUS C «MBICIIEHHOM ImpopaboTKOoim»
MaTepuana. Takoe YTeHUe IpenonaraeT BoifeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
aprymMeHToB; 3) BeIBoOoB. Ocoboe BHUMaHUe cjaefyeT 00paTUTh Ha TO, BEITEKAET Te3UC U3
aprymMeHToB unu HeT. Heo6xoouMo TaKxKe NMpoaHaNIU3UpOBaTh, KakKue U3 yTBEPKAEHUU
aBTOpPa HOCST NpoOIeMaTUYHBIM, TUIOTETUUYECKUM XapaKTep M YJIOBUTb CKPHITHIE
BOITPOCHI.

[ToHSITHO, YTO YMeHHe TakKuM 00pa3oM paboTaTh C TEKCTOM NPUXOOUT HaleKo He
cpaldy. Haumnyuymuii cnocob® HayduUThCS BHIAENSATH T'JIaBHOE B TEeKCTe, ylIaBlIUBaTh
npoOyieMaTUYHLIM XapakKTep YTBEPXKIEHUU, NaBaTh OIEHKY aBTOPCKOM MO3ULMUHU - 3TO
CpaBHUTEJILHOE UTEHME, B XO[le KOTOPOIr0 CTYOEeHT 3HAaKOMUTCS C Pa3IUYHBIMU MHEHUSIMU
II0 OJHOMY U TOMY XK€ BOIIPOCY, CpaBHMBAET BECOMOCTh ¥ NOKa3aTeIbHOCTh apryMEHTOB
CTOPOH ¥ [ieslaeT BHIBOJ 0 Haubomnbinel yoemuTeIbHOCTH TOU WU MHOU MO3ULIKH.

Ecnu B nuTepaType BCTPEYaTCS pa3Hble TOYKYU 3PEHUS 10 TOMY UJIM UHOMY BOIIPOCY
13-3a CJIOKHOCTHU IPOIIEAIINX COOLITUM U IIPABOBLIX SIBIIEHUM, HENb3sT UX OTBEPTaTh, HE
pa3obpaBmuchk. [Ipy HaTUYKUM PACXOXKOEHUU MeXIy aBTOpaMU HeoOXOOWMO HaWTHU
palyoHanbHOE 3€ePHO Yy KaXXOOTr0 M3 HUX, YTO MO3BOJIUT T'Iy0xKe YCBOUTH NMpEeAMET
n3ydyeHus u 6ojiee KPUTUYHO OIleHMBATh U3ydaeMble BOIPOCH. 3HAKOMSICh C 0COOBIMU
IO3UIUSIMU aBTOPOB, HYKHO ONpPENeNATh UX CXO0XKUe CYyKOeHHUs, apT'yMEHTHI, BEIBOAHL, a
3aTeM CpPaBHMBATh UX MeXy Co00M U MPUMEHSITh U3 HUX Ty, KoTopas 0ojiee ybeouTebHa.

CnepyomuM 3TanoM paboTel ¢ MUTePaTyPHBIMUA UCTOYHUKAMU SIBISETCS CO3[aHue
KOHCIIEKTOB, (PUKCHUPYIOIINX OCHOBHLIE TE3UCH M apTyMEeHTH. MOXKHO AeNlaTh 3allCH Ha
OTHENbHHIX JINCTAX, KOTOPHE MOTOM JIETKO CHCTEMATH3UPOBATh MO OTHENILHEIM TEMaM
M3y4aeMoro Kypca. [Ipyroi cmnocob - 3TO BefeHNe TeEMaTUYeCKUX TeTpanei-KOHCIIEKTOB
II0 OMHOM KaKou-nmubo TeMme. bonbinue cnenuanbHble PabOTH MOHOTPadHUYECKOTO
XapakTepa Imenecoodpa3sHO KOHCIIEKTHPOBATb B OTHEJIbHEIX TeTPadsx. 3Mech BaxKHO
BCIIOMHUTB, UYTO KOHCIIEKTHI IIAIIYTCSA Ha OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTAaTOYHBIM
IJIsl UCIIPABJIEHUS ¥ PEMapOK MEeXCTPOYHLIM PACCTOSHHEM (3TH IpaBuiIa COOII0OOAI0TCS
15l ynoOCTBa peflakTupoBaHus). EC/TM B KOHCIIEKTaX IPUBOOATCS IUTATEL, TO HEIIPEMEHHO
OONXKHO OBITh HAHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOMHBEIE MaHHBIE, Ne
CTpaHuIlH). BriocnencTeuu 3Ta nHGOPMAIMK MOXKET OBITh MCII0Ib30BaHa IIPU HAlTMCAaHUHN
TeKCTa pedepaTa UM APYroro 3aJaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHUKAMU U JIUTEPATyPOU BaxKHO YMETh:

- COIIOCTaBNATh, CPAaBHUBATh, KIaCCU(MUIUPOBATh, TPYNIUPOBATh, CUCTEMATHU3UPOBATh
“H(OpPMAIIKIO B COOTBETCTBUM C OIIpefeleHHOM y4eOHO! 3aiauel;

- 0000I11aTh MOJTyYEeHHYI0 MH(POPMAIIXUIO, OIIeHUBAThL IIPOCIYIIAHHOE U TPOYUTAHHOE;

- (pmKCHUpPOBaTh OCHOBHOE COfiepKaHue coo01IeHu; GopMyIupoBaTh, YCTHO U IHCHbMEHHO,
OCHOBHYIO U[IeI0 COOOIEHUS; COCTABISATh IJIaH, GOPMYIMPOBATh TE3UCH;

- TOTOBUTH U IPE3€HTOBaTh Pa3BEPHYThEIe COODIIEHUS THIla OOKIIaaa;

- paboTaTh B pa3HHIX pexXrMax (MHOUBUAYAJIbHO, B IIape, B IPYIIIE), B3AUMONENUCTBYS OPYT
C OPyroM;

- II0JIb30BAThCSA PedepPaTUBHBIMYU U CIIPABOYHBIMHU MaTepHaIaMu;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NEUCTBHS CBOUX TOBAPUINEH, 00BEKTHBHO OI[€HUBATh
CBOM [IEMCTBUS;
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.- obpamaThCsa 3a IOMOIIbIO, MOMOJHUTEILHEIMU Pa3bsSCHEHUSIMHU K IIPernofaBaTellio,
OPYTUM CTyOEeHTaM;

- IOIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJlbHOW AOTagKOH, CJIOBapsIMH
Pa3IHYHOI0 XapaKTepa, Pa3IuyHOr0 pofia MofCcKa3KaMH, OTIOPaMyu B TEKCTe (KIII0UeBhIE
CJIOBa, CTPYKTypa TEKCTa, IpeaBapsioilas nHpopMalus 1 ap.);

- UCIIOJIb30BaTh MPU TOBOPEHUM U MHUCHMe Nepudpas, CHHOHMMUYHBIE CPEeNCTBa, CJIOBa-
ONMCaHUS OOIUX MOHSTHM, PA3bsICHEHUS, IPUMEPHI, TOJTKOBAHUS, «CJIOBOTBOPYECTBO»

- TIOBTOPSITH UJIU Nepedpa3upoBaTh PEIIUKY coOeceHNKA B MOATBEPKAEHUN TOHUMaHUS
€ro BLICKA3bIBAHUS UJIM BOIIPOCA;

- 00paTUTHLCA 3a MOMOIIBI0 K COOeCeTHUKY (YTOYHUTH BOIIPOC, IEPECIIPOCUTE U OP.);

- MCIIOJIb30BaTh MUMHUKY, XKeCTH (BOOOIIe X B Te€X CIydasix, KOrfa S3bIKOBEIX CPENCTB He
XBaTaeT [Jig BhIPaKeHUS TeX UM MHBIX KOMMYHUKaTHBHBEIX HAMEPEHUH).

15.5. [TogroToBka K IpoMeXyTOYHOU aTTeCTALlUU
[Tpu noAaTroTOBKE K IPOMEXKYTOYHOM aTTeCTalllu Lie1ecoo0pa3Ho:
- BHUMATEJIbHO M3Y4YUTh NI€pPeYeHb BOIPOCOB W ONPENENuTh, B KaKUX UCTOYHHUKAX
HaXOOsATCSl CBeNeHUs, He0OXOOuMBbIe [Jig OTBETa Ha HUX;
- BHUMATEJIbHO IPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATYPY;
- COCTaBUThb KpaTKNe KOHCIIEKTEl OTBETOB (IIJIaHEl OTBETOB).

16. MaTepHaIbHO-TEXHHYECKOe 00eclieueHHe THCIHIITHHBI

Tab6muia 16
Ne HaumeHoBaHHe clieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000PYyI0BaHHS
/o ayIUTOPHH U TabOpaTOpPUH
1 [lekuKMOHHasA ayoUTOPUS Aynvo-BUIE0 KOMILJIEKC
AYOUTOPHUH MJIsI IPOBENEeHU I'PYIIIOBLIX 1
2 YAHTOPHH [ p A py Aynro-BUe0 KOMIIJIEKC
MPaKTUYEeCKUX 3aHITUN
3 |KOMIIBIOTEPHBIM KJTaCC [IepcoHaANbHBIE KOMIIBIOTEPHI
AyoUTOPHS OIS KYPCOBOTO M JUILJIOMHOTO
4 [YRHTODHA I yp a [TepcoHanbHBIE KOMIIBIOTEPHI
MPOEKTHUPOBAHUS
5 |AyguTopus Ojsi CAaMOCTOSITeIbHOM PabOTHI KoMIIbIOTEpHas TEXHUKa
6 [YuTanmbpHBIM 3all [TepcoHaIbHBIE KOMIIBIOTEPHI

27



