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1. TlepevyeHb IUIAHHpPYEMbIX pe3yJbTATOB OOy4YeHUs] 10 JMCUHMILIMHE,
COOTHECEHHBIX C IUIAHUPYEMBbIMHU pPe3yJIbTATAMU OCBOEHHSI 00pa30BaTeJbHOI
NpOrpaMMbl aCIMPAHTYPbI

PabGouas mporpamMma 1o aucuuiiiHe «MHOTOKPUTEPHAIBHBIN CHHTE3
CUTHAJOB W YCTPOHCTB OOpaOOTKM B CHCTEMax, CETAX U YCTPOWCTBax
TEJIEKOMMYHHUKALIUI» ABIISETCS COCTAaBHOM YacThi0 OCHOBHOW MPO¢eCCHOHATBHON
obOpazoBarensHoil mporpammbl  (OITIOIT) acnupantypsl «CHCTEMBI, CE€TH U
YCTPOMCTBA TEJIEKOMMYHHKAIUMW», pa3padoranHoit B cootBeTcTBUU ¢ GI'OC BO
1o HanpasiaeHuo noArotoBku 11.06.01 DnexrpoHuka, paguOTEXHUKA U CUCTEMBI
CBsI3U (YPOBEHb aCIUPaHTYpPhI), YTBEPKICHHBIM MpukazoM MuHobpHayku Poccun
ot 30.10.2014 1. Ne 1403.

Henb qucuuminabl « MHOTOKPUTEPUATIBbHBINA CUHTE3 CUTHAJIOB U YCTPOMCTB
00pabOTKH B CHCTEMaX, CETAX M YCTPOUCTBAX TEICKOMMYHUKALIUNY — SIBISIOTCS:
- TEOpPETHYECKasi: U3YyYEeHUE METOJIOB MHOTOKPUTEPUATIBHOTO CHHTE3a CUTHAJIOB U
YCTPOUCTB 00pabOTKM B YCIOBHUSAX allPUOPHON HEOMpEeaeIeHHOCTH. B pesynbrare
W3YUYEHUS] JUCIUIUIMHBI JOJKHBI COPMUPOBATHCS 3HAHUS, YMEHHUS W HaBBIKH,
MO3BOJISIIOLIME OCYIIECTBIISTh BIYMCIEHHE KO (PUIIMEHTOB HU(POBBIX PUIBTPOB
U TOBBIIATE 3(P(YEKTUBHOCTH IU(GPOBBIX YCTPOMCTB OOpPaOOTKM CHUTHAJIOB IO
HECKOJIbKHM MOKa3aTessiM KauecTBa;
- MpPaKTUYECKas: OBJAJETh HA OCHOBE MHOTOKPHUTEPUAIBLHOIO MOJX0/1a METOAAMHU
CHUHTE3a pEealM3yeMbIX CUTHAJIOB M YCTPOHCTB OOpaOOTKH C Y4ETOM Ppa3IMUHbIX
Memamux (pakTopoB, B UHTEpEcax MOBBIIMICHUS KayecTBa (DYHKITMOHUPOBAHUS U
IIOMEXOYCTOWYMBOCTH PATUOTEXHUYECKUX CHUCTEM.

IlepeyeHb MUIAHMPYEMBIX Pe3yJAbTATOB 00Y4Y€eHUS MO JUCHUIJINHE

Koabl komnereHmii Conep:xxanne KOMIETEHIU I

MK-3 CIIOCOOHOCTBIO  pa3palaThiBaTh HOBBIE CHUTHAJIBL,
MOJIEMbI, KOJIEKH, OOECIEUMBAIOIINX BBICOKYIO
HAJeKHOCTh OOMeHa wuHpoOpMaIueln B YCIOBHIX
BO3/ICHCTBHSI BHEIIHUX U BHYTPEHHUX MTOMEX

INK-4 CIIOCOOHOCTBIO  pa3pabaTbiBaTh HOBBIE  METObI
00paboTku CUTHAJOB B CHCTEMAaX, CETIX U
YCTPOMCTBAX TEJIEKOMMYHHUKALIUN

3HaTh: mMpuUeMbl M crocoObl oTOopa mHbopMalu B cdepe mpodeccHoHaTbHOM
NEeSATeTLHOCTH.

YMeTh: CUCTEMATU3UPOBATh U CTPYKTYPUPOBATH HEOOXOAUMYIO MH(POPMAITHIO IS
dhopMupoBaHUS pecypcHO-MHGOPMAIIHOHHON 0a3bl TUIst pelIeHus
npodeCCHOHANIBHBIX 3a]1a4.

BnaneTts: cnocobaMu  MCHOJB30BaHMS HH(POPMALMOHHON 0a3bl ISl pelieHus
npodeCCUOHANIBHBIX 3aJ1a4 00pa30BaHMUs.

3HaTh: mpueMbl U crocoObl oTOopa mHbopManuu B chepe mpodeccruoHaTbHON
NEATETLHOCTH.



YMeTh: cucTeMaTU3UpOBaTh U CTPYKTYPUPOBATh HEOOXOAUMYIO HH(DOPMALIHUIO IS
dbopmupoBaHUs pecypcHO-MHGOPMAIIMOHHON 0a3bl LISt penieHus
npodecCUOHaNbHBIX 3a/1a4.

Bnanets: cnocobamu  McHofib30BaHUS MHGOPMAIIMOHHONW 0a3bl IS pelleHUs
npodeccuoHaNbHbIX 3a/1a4 00pa30BaHUs.

3HaTh: BAapUATUBHbIE U HMHHOBAIIMOHHBIC KOHIICTIIMH, MOJEIU U TEXHOJIOTHH
00pa30BaTeIbLHOTO MpOoIecca U MPUMEHSITh UX HA MPAKTUKE.

YMeTh: OpraHu30BbIBaTh U MMPOBOJUTH SKCIIEPUMEHTATLHBIC UCITBITAHUS

Bnasetb: cOBpeMEHHBIMH METOJAMU HAYYHOTO HCCICNIOBAaHUS B MPEAMETHOMN
cdepe, crmocodbaMu OCMBICTICHHS U KPUTUYECKOTO aHAJIW3a HAyYHOU MH(pOpMAIIH;
HaBbIKAMU COBEPIICHCTBOBAHUS M PA3BUTHS CBOETO HAYYHOIO MOTEHIIMANA.

3HaTh: TpHEMBl U CHOCOOBI pPabOThl C COBPEMEHHBIM O0OpPYIOBaHHEM U
npudopamu

YMeThb: cUCTeMaTU3UPOBaTh U CTPYKTYPUPOBATH HEOOXOIUMYIO HH(DOPMAIIUIO JIJIs
HKCIUTyaTal[il COBPEMEHHOI'O 000pyA0BaHuUs U IPUOOPOB

Bnasets: coBpeMEHHBIMU METOAAMH Hay4YHOT'O UCCIICIOBAHUS B IIPEIMETHOM
cepe.

3HaTh: mpuUeMbl M crocoObl oTOopa mHboOpMalu B cepe npodeccruoHaTbHON
NESTEIBHOCTH.

YMeTh: cucTeMaTU3UpPOBATh U CTPYKTYPUPOBATh HEOOXOAUMYIO HH(POPMALIHIO 1JIs

dbopmupoBaHUs pecypcHO-uHGOPMaAIMOHHON 0a3bl TUISL pelIeHus
po(ecCUOHANIBHBIX 3a/1a4.
Brnanete:  COBpEMEHHBIMM M MEPCHEKTUBHBIMU  KOMIIBIOTEPHBIMH U

UH(GOPMAITMOHHBIMHU TEXHOJIOTUSMH.

3HaTh: mpueMbl U crnocoObl oTOopa uH(popMau B cepe mpodecCHoHATBHON
JESITENBHOCTH.

YMeTh: HUCHOJIb30BaTh  COBPEMEHHBIE TEXHOJIOTMHU IPOCKTHUPOBAHUS  UIf

pa3paboTKH KOHKYPEHTOCTIOCOOHBIX AHEPreTUYECKUX YCTaHOBOK c
MPOTPECCUBHBIMU MOKA3aTEISIMU KaYECTBA
Brnanets:  COBpEeMEHHBIMM M TMEPCIEKTUBHBIMU  KOMIBIOTEPHBIMH U

WH(POPMAITMOHHBIMU TEXHOJIOTUSIMH.

3HaTh: COBPEMEHHBIC IOCTHXKEHUS HAYKU

YMeTh: HCHoNIb30BaTh MpPOTrpaMMHBIC CPEACTBAa JUIT OOpabOTKM JaHHBIX B
COOTBETCTBHU C OCTABJICHHOM 3aaduch

Brnanerb: uHGOPMAMOHHBIMM  TEXHOJOTUSIMU  OOpaOOTKM  JTaHHBIX B
COOTBETCTBHU C OCTABJICHHOM 3aauch

1. Mecto nucuuninnbl B cTpykrype OITIOII acnupanTypsi

Jucuurnnraa «MHOTOKpUTEPUATIBHBIM CUHTE3 CUTHAJIIOB M YCTPOMCTB HX
00paboTKM» SBISETCS 00s3aTEIBHON, OTHOCUTCS K BapuaTUBHOW dactu Oyoka Nel
JUCUUIUIMH  OCHOBHOM  mpod)eccCHOHaIbHOM  00pa3oBaTelbHOM  IPOrpaMmbl
aKaJeMUYEeCKOn aCIUPaHTYPhI «Cucremsl, CeTH u yCTpOMCTBA
TEJIEKOMMYHUKalMi» 10 HampapieHuto noarotoBku 11.06.01 DnexTpoHuka,
panuotrexHuka u cuctemsl cBsizu @I'bOY BO «PI'PTY».



Jucunmmaa « MHOTOKpUTEpUAIIBHBIA CHHTE3 CUTHAJIOB U YCTPOUCTB UX
00pabOTKM» OTHOCUTCS K 0a30BOM 4acTH NPOPECCUOHATBHOTO LIMKJIA U YATAETCS B
6 cemecTpe. B pe3ynbTaTe U3ydeHHs TUCHUIUIUHBI CTYACHT JOJKEH:

3HAaTBh: OCHOBHBIE METO/Ibl MHOTOKPUTEPUATHHOTO CHHTE3a CUTHAJIOB;

YMeThb: NOBHIATE 3P(HEKTUBHOCTH UPPOBBIX YCTPOUCTB 00paOOTKH CUTHATIOB
110 HECKOJIBKUM TOKa3aTeNsiM KauecTBa,

BuiajgeTb: MeTOgaMM CHHTE3a PEaTu3yeMbIX CUTHAJIOB U YCTPOHUCTB 00pabOTKH C
y4eTOM MeIIarmux GakTopoB.



2.

O0beM TUCHUIJIMHBI U BUABI Y4eOHOH padoThl

O6m1as Tpy10eMKOCTh (00beM) TUCIMILUIMHBI COCTABIISET 2 3aUETHBIC
equnuiibl (2 3E), 72 gaca.

Buj yueOHoi1 padoThI

Ounasn 3aouHas
dopma dopma
OO6mmas Tpy10eMKOCTh JUCIUIUIUHBI, B TOM 12 12
qrcle:
KonTtakTHast paboTa 00y4arommxcs ¢ 36 12
npenojiaBaresieM (BCero), B TOM YUCIIE:
Jlexknuu 24 6
JlaGopatopHbie pabOThI
[IpakTHueckne 3aHATHS 12 6
CamocrositennbHasi pabora  oOywaromuxcs | 36 60
(Bcero), B TOM 4uCJIe€:
KypcoBas pabota / KypcoBOi pOEKT - -
DK3aMeHBI U KOHCYJIbTAINH -
KoncynpTammm B cemectpe 5 10
WHbie BUIIBI CaMOCTOSATEIHHON PaOOTHI 31 50
Bun npomexxyTouHOM aTTecTalluu 3auer 3auer
00yYarOIIMXCS:
3. ConepxaHue TMCUUILINHBI

4.1 Pa3neansl IMCHUILIMHBI M1 BUABI 3aHATHHI

Ne i/ Pa3gen mucruIinHbl Jlexim 3
"

1 BBenenue * *

2 O6ocHOBaHME MHOTOKPUTEPHAIBHOTO TIOAX0a K * *
CUHTE3y CUTHAJIOB U YCTPOMCTB 00pabOTKH

3 MHOTrOKpUTEpUaIbHbIN CUHTE3 CIIEKTPAIBHOM *
MJIOTHOCTH MOIIIHOCTH CUTHAJIOB MPU 3aaHHBIX *
yCTpoicTBax 00pabOTKU

4 MHOroKpuTEpHaIbHbI CUHTE3 CUTHAIOB U YCTPOMCTB * *
00pabOTKH B YCIOBUSIX allPUOPHON HEONPEACICHHOCTH.

3) Perynsapuszanus pemeHuit 3a1a4 MHOTOKPUTEPUATIBHOTO * *
CUHTE3a CUTHAJIOB

6 Cunre3 u 00paboTka (pazomMaHUTTyTUPOBAHHBIX *
CUTHAJIOB 110 MHOTHM TTOKa3aTeNIsIM KaueCcTBa U *
KPUTEPHUSAM TIPUOIIVIKCHUS

7 Boruucnenue kodppuuueHToB HUPpOBbIX (PUIBTPOB MO *

HCCKOJIbKHUM ITOKAa3aTC/IAM KadeCTBa




8 [ToBbimenue 3phekTHBHOCTH IU(PPOBBIX YCTPOUCTB

O6pa6OTKI/I PEUCBLIX CUTHAJIOB HA OCHOBC MCTO/0B
MHOFOKpHTGpHaHLHOﬁ OIITUMH3allH

3

4

4.2 Conep:xaHue pa3aesioB IMCHUNINHBI
1 Beseoenue

- 2 Obocrosanue MHOZOKPUMEPUATILHO20 NOOX00A K CUHME3Y CUZHAI08 U YCHPOUCHE
oopadomku

2.10nucanre  OCHOBHBIX  IIOKa3aTeJdel  KadyecTBa M OCOOEHHOCTH
BapUAIMOHHOTO METOJIa CHHTE3a CUTHAJIOB M YCTPOUCTB 00pabOTKH.

2.21IpencraBiaeHrue 3ajJayd  MHOTOKPUTEPHATIBLHOTO CHHTE3a CHUTHAJIOB U
YCTPOUCTB 00paOOTKH

2.3MeTonpl pelieHUs 3ajad MHOTOKPUTEPHUAIbHOTO CHHTE3a CHUTHAJIOB U
YCTPOMUCTB 00pabOTKH

MHuozokpumepuanvHblii CUHIME3 CHEKMPAIbHOU NAOMHOCIU MOWHOCHU CUZHATI08 NPU
3A0AHHBIX YCMPOIICMEAX 00padomKu

3.1MHorokpurepuanbubiii  cuaTe3 CIIM  curHaiioB ¢ MakCUMaJbHOU
U30MPaTEIbHOCTHIO HA BBIXO/IE€ COTIACOBAHHOTO (PHIIbTpa

3.2MHuorokpurepuanbibiii  cuaTe3 CIIM  curHaioB ¢ MakCUMalbHOU
n30MpaTENbHOCTPIO TMPU MHUHUMHU3AIMK YPOBHS OOKOBBIX JIETIECTKOB
OTKJIMKA COTJIaCOBAaHHOTO (pUIIbTPa

3.3MHuorokpurepuanbubiii  cuaTe3 CIIM  curHamoB ¢  MaKCHUMAalbHOM
M30MpaTENbHOCTBIO HAa BBIXOJAE COIVIACOBAHHOIO (PUIIbTpA MPH 3aJaHHOM
Kod(pduireHTe MOAaBICHUS Y3KOMOJIOCHBIX TTOMEX

3.4AMuorokpurepuanbhbiii  cuaTe3 CIIM  curHamoB ¢  MaKCHUMAalIbHOM
U30MpaTENbHOCTBIO  NPH  MHHUMHU3AaUUU  JUIMTEIIBHOCTH  OTKJIMKA
COTJIaCOBaHHOTO (PUIIbTpa

3.5Muorokpurepuanbubiii  cuate3 CIIM  curHamoB ¢  MaKCHUMAallbHOM
n30MpaTeIbHOCTBI0  HA  BBIXOJIE  COIVIACOBAHHOTO  (QuiIbTpa  IpHU
MUHUAMM3AIUU KOA(D(OUIIMEHTAa YaCTOTHO-BPEMEHHOM CBS3U

3.6MHorokpurepuanbibiii  cuHTe3 CIIM  curHaioB ¢ MaKCUMaJbHOU
U30UpPaTEIbHOCTBIO NP MHHUMHU3AIMH CKOPOCTH HU3MEHEHHUsT OOKOBBIX
JIETIECTKOB OTKJIMKA COTJIACOBAHHOTO (QUIIBTPa

3.7MHOroKpUTEepUATHLHBIM CHHTE3 CUTHAJIOB C MAaKCUMAaJIbHO HEOTPEIEICHHON
CHEKTPAIbHOW IUJIOTHOCTBIO MOIIHOCTH M MHUHUMAJIbHON 3P QdEeKTUBHOM
HIMPUHOMN CHEKTPa Ha BBIXOJE COIIACOBAHHOIO (pUIIbTpa

3.8MHuorokputepuanbibiii  cuaTe3 CIIM  curHamoB, 00eCIeYNBAIOIINX
NOTEHIMAIbHYI0O TOYHOCTh OLICHKM BPEMEHHU 3ama3/lbIBaHUs MPU HATUYHU
MACCUBHBIX MOMEX

3.9MHuorokpurepuanibibiii  cuHTe3 CIIM  curHanoB, oOecrneunBaromux
MAaKCUMAJIbHOE€ OTHOILIIEHHE CUTHAJ-IIyM+IoMeXa Mpu MHUHHUMAaIbHON
7 (HEKTUBHOM MIUPUHE CIIEKTPa

MHnozokpumepuanvusiii cCunme3 CUSHANI08 U YCMPOUCME 00pabomKU  YCI08UAX

anpuUoOpHOU HeonpeoenreHHOCHU.




5

7

4.1TeopeTko-UrpoBoil METOJ MHOTOKpUTepuanbHoro cuateza CIIM curnainos
IIPU HEU3BECTHOM CIEKTPE MTOMEX

4. 2MHOTOKpUTEpUATBHBI ~ CHHTE3  CHUCTEM  ONTHMAaJIbHOW  JMHEWHOU
buabTpalMK B YCIOBUSX KOHPIUKTHOTO B3aUMOIEHCTBUS

4. 3MHOrOKpUTEpUANIbHBIN  CUHTE3 pPOOACTHOTO K MCKaXEHUSIM CUTHaja
ONTUMAJBHOIO 0 KPUTEPUIO MAKCHUMYM OTHOIIEHUS CHUTHAJI-IIyM
JUHENRHOTO (QUIbTpa

4. AMHOTOKpUTEpUANBbHBIN CHUHTE3 pOOACTHOTO K MCKaKEHUSM CHUTHala
ONTUMAJIBHOTO 10 KPUTEPUIO MUHUMYMa CpeIHEN KBaJpaTHUIECKON OMHUOKU
JUHEHHOTO (UIbTpa

4.5COBMECTHBII CHHTE3 CHUTHaNa U (UIBTpa MO KPHUTEPUSIM MaKCHUMyMma
OTHOIICHUSI CUTHAI-ITyM+IIOMeXa W MHUHUMyMa 3(PGEKTHBHOW IIMPUHBI
CIIEKTpa

4. 6MHOTOKpUTEPHATBHBIM CUHTE3 ONTHUMAaJIbHOTO 0a3uca 0O0OOIIEHHBIX PSIOB
®dypbe, poOaCTHOIO K HCKAKEHUSIM

4. 7MHOTOKpUTEpUATLHBIM CHHTE3 OINTUMAJIbHON BECOBOM (yHKIMM mpuU
CHEKTPAIbHO-KOPPEISLIMOHHOM aHAIN3€ allpUOPHO HEU3BECTHBIX CUTHAJIOB

Pezyfmpmauu}l pemenuﬁ 3a0au MHOZOKPpUMEPUATIbHO20 CUHmME3A CUCHAI06

5.1Perynsipuzanusi pemieHuil 3agaud MHOTOKpUTepuUanbHOro cuuteza CIIM
CUrHana

5.2Perynspuzamnusi  pemieHW  3aJadyd  MHOTOKPUTEPHAIBHOTO  CHHTE3a
Masno06a3zoBsix HUYM curnaios

5.3Perynspuzamnusi  pemieHU  3aJadyd  MHOTOKPUTEPHAIBHOTO  CHHTE3a
CBEPXUIMPOKOTIOJIOCHBIX CUTHAJIOB

5.4Perynspuzamnusi pemieHui 3aaud MHOTOKpuUTepuanbHoro cuuteza CIIM
CUTHAJIOB IIPU OOHAPYKEHUU MPOCTPAHCTBEHHO PacpeesIEHHBIX O0BEKTOB

Cunme3 u 00pabomka QazomanunyIupoBaHHBIX CUZHAIO8 NO MHOZUM HOKA3AMENAM
Kauecmea u Kpumepusam npudauiceHus

6.1KoMOuHMpOBaHHBINA KpUTEepUil pubdauxeHus npu cuatese ®MH curnanos
110 aBTOKOPPEJSILIMOHHON (QYHKIIUU

6.2KomOunMpoBaHHbIi KpuTepuid pubanxenus npu cuarese ®MH curnanos
IO CIIEKTPAIIBHOM IUIOTHOCTH MOIHOCTH

6.3Cunre3 ®MH curxanos 1o MHOIMM MOKa3aTessiM KayecTBa

6.4CuHTe3 TmocienoBaTEIbHOCTEH  OBICTPOrO TOWCKA IO  KOCBEHHBIM
NoKa3aTessiM KauecTBa

6.5MHOTOKpHUTEPHABHBIN CUHTE3 MOIYIUPYIONMEH (YHKIMH OTpaHUYCHHBIX
o nosioce ®MH curnanos

6.6Perynspuzamuss  pemieHW  3aJadyd  MHOTOKPUTEPHAIBHOTO  CHHTE3a
moaynupytomeid Gpynkun GMH curnanos

6.7MHorokpuTepuaIbHblii CUHTE3 KO3(PPUIIMEHTOB BECOBOTO (UIIBTpa CHKATUS
(MH cUTrHaIOB

6.8Perynspuzanusi  pemieHU  3aJayd  MHOTOKPUTEPUAIBHOTO  CHHTE3a
ko3 urenToB BecoBoro ¢puibTpa cxatuss ®PMH curnanon

Buiuucnenue korgppuyuenmos uughposvix Quivmpos no HeckoIbKUM ROKA3ameniam
Kauecmea



7.10nTumanbHas BecoBas (YHKIUS MPU CHHTE3€ HEPEKYPCUBHBIX (UIHTPOB
MmeTonoM "okHa'"

7.2AnnpokcuMansg  MEPeXOAHOM  IMOJIOCBI  YAaCTOTHOM  XapaKTEpPUCTUKH
HEPEKYPCUBHOTO (PUIIbTpa ONTUMAJIBLHONW BECOBOM (pyHKLIMEH

7.3Bpruncienune kKod3(QGUIIMEHTOB PEryJIUpPyEeMbIX HEPEKYPCUBHBIX (DUIBTPOB
o Mmetoay "okHa'"

7.4AKoMOMHMPOBaHHBIN KPUTEPUHN ONITUMAIBHOCTH HEPEKYPCUBHBIX (PUIIBTPOB

7.50neHuBanue cUrHajioB Ha (OHE IIYMOB MPU KOMOMHUPOBAHHOM KPUTEPHH
ONTUMAIBHOCTU HEPEKYPCUBHBIX (PHIIBTPOB

7.6KoMOMHIPOBaHHBINA KPUTEPUI ONITUMATBHOCTH PEKYPCUBHBIX (PHIIBTPOB

8 Hogviuenue r¢pghexmusnocmu yughpoewvix ycmpoiicme o6padéomKu peueevix cuzZHaI06 Ha
O0CHOBE MEM 00068 MHOZOKPUMEPUATbHOI ONMUMUZAYUU

8.10nTumanibHasi  BecoBas o0paboTka TIpH  OIEHKE KO3 (UIIMEHTOB
npeackasanus B kogekax AJIIMKM

8.2KoMOnHMpOBaHHBIN KpUTEPU ONTUMAJILHOCTH k03¢ pUIeHTOB
npenckasanus B kogekax AJIIMKM

8.3CHmKeHNE BRIUUCITUTENBHBIX 3aTpaT B Kogekax AJIMKM

8.4BoccTaHoBNIEHIE PEYEBBIX CUTHAJIOB Ha BBIXO/IE OPTOTOHATBHBIX KOJIEKOB

8.5Po0acTHbIil K BapuabEIbHOCTH pPeud alrOpUTM paclo3HaBaHus (poHeM Ha
OCHOBE OPTOTOHAJIBHBIX PA3JIOKEHUIM

4.4, Pazneabl JMCHUNIMHBI (MOIYJIS) U TPYAOEMKOCTD M0 BUAAM Y4eOHbBIX
3aHATHH (B aKaJeMHYECKUX 4Yacax).

[IpuMmepHBIi TeMaTUYECKUl IUIaH BKJIIOYAET BapHaTUBHbIE (DOpPMBI
y4eOHOro mpolecca C  y4eToM cHeuu(UKd  HAydyHOM  KBaldM(pUKAIUU
MAarucCTpaHTOB: JIEKIUH, HAYYHO-TIPAKTUYECKHE KOH(PEPEHIMU U CEeMHHapbl
pPa3IMYHOr0 YpPOBHS, MPAKTUKYMbl, HAYYHBIE HMCCIEIOBAHUS, CAMOCTOSITEIbHYIO
paboTy, TBOPUECKHE MPOEKTHI U AP.

3aounas popma o0yueHust

Ne Tema KonraktHasi paGora
n/n o0y4aromuxcs
C MperogaBarciicM
Bcero | geknuun | Cemu- apyrue
HapbI, BU/AbI
NpPaKTHYeCKHe
3AHATUA
1 2 4 5 6 7
1 | Beenenue 0,5 0,5
2 | ObocHOBaHME 05 |05
MHOTOKPHUTEPHATIBLHOTO ITOX0/1a K
CUHTE3y CUTHAJIOB U YCTPOMCTB
00paboTKH
3 | MHOTOKpUTEpHUATLHBIN CHHTE3 15 |05 1




CHEKTPAILHON MIOTHOCTH
MOIITHOCTY CUTHAJIOB MPH 3a1aHHBIX
yCTpOMCTBAX 00pabOTKHU

4 | MHOTOKpUTEPHAIbHBIA CHHTE3 15 |05 1
CUTHAJIOB U YCTPOUCTB 0OPaOOTKHU B
YCJHOBUSX allPUOPHOU
HEOMPEIECIEHHOCTH.
5 | Perymsapuzanus pemeHuii 3a1a4y 2 1 1
MHOTOKPHUTEPUATBHOTO CHHTE3a
CUTHAJIOB
6 | Cunte3 u 00paboTKa 2 1 1
(ha30MaHUITYTMPOBAHHBIX CUTHAJIOB
10 MHOTUM TI0Ka3aTeJsiM KauecTBa
U KPUTEPUSIM TPUOITVHKCHUS
7 | Beriuncienue k03 purreHToB | 2 1 1
U (ppoBBIX GunbTPOB 1o
HECKOJIbKUM TOKa3aTelsiM KauecTBa
8 | IloBbienue 3¢ (HeKTUBHOCTH 2 1 1
U (POBBIX YCTPOHUCTB 00padOTKH
PEUYEBBIX CUTHAJIOB HA OCHOBE
METOJI0B MHOTOKpUTEPUATILHON
ONTUMH3AIIUU
Ounas ¢popma o0yueHus
Ne Tema KounrakTHas pa6ora
n/n o0y4aromuxcs
C MperogaBaTciicM
Bcero | Jekuuu | Cemm- apyrue
HapbI, BU/AbI
NpaKTUI€CKHue
3AHATUA
1 2 4 5 6 7
1 | Beneuue 4 1 2
2 | ObocHOBaHUE 8 1 6
MHOTOKPUTEPHATBHOTO MOJX0/a K
CHUHTE3Yy CUTHAJIOB U YCTPOICTB
00paboTKH
3 | MHOrOKpUTEpHAIBbHBIA CHHTE3 8 2 6
CIIEKTPAJIbHOW TJIIOTHOCTHU
MOIITHOCTH CUTHAJIOB MPH 3aIaHHBIX
yCTPOMCTBAX 00pabOTKHU
4 | MHOTOKpUTEpUAIBHBIN CHHTE3 10 2 8

CUTHAJIOB U YCTPOUCTB 0OPaOOTKHU B
YCIOBHUSIX allpUOPHOM




HCOIIPEACICHHOCTH.

5 | Perynspu3sanus peiieHui 3aaa4 10 2 8
MHOTOKPUTEPHAIILHOTO CHHTE3a
CHTHAJIOB

6 | Cunre3 u 00paboTKa 10 2 8

(azoMaHUITy TMPOBAaHHBIX CUTHAJIOB
10 MHOTMIM ITOKA3aTeJsIM KayeCcTBa
Y KpUTEPHUSIM NPUOIMKEHUS

7 | Beruncienue k03 Punuentos | 10 2 8
I (POBHIX buILTPOB 1o
HECKOJIbKUM ITOKA3aTelIsIM KayeCcTBa

8 | IloBbitenue 3¢(HEeKTUBHOCTH 10 2 8

1IU(PPOBBIX YCTPONCTB 0OPaOOTKH
PEUYEBBIX CUTHAJIOB HA OCHOBE
METOI0B MHOTOKPHTEPHATHLHOM
ONITHMH3AITIN

4, Ilepeyennb yueOHO-METOAMYECKOTO O0ecIeYeHUus sl
CAMOCTOAATEIbHOM PAa00THI 00Y4arOIIUXCS M0 IMCHUIIMHE

1. Kupumios C.H., bake A.B. OnTtuMu3zanus CUTHAJIOB B PaJMOTEXHUUYECKUX
cucteMmax: Yue6. mocooune/PI'PTA. Ps3ann. 1997.- 80c.

2. Kupumnos C.H., boapo O.A., MaxkapoB [.A. CtaHmapTbl U CHUTHAJBI
CPEIICTB MOABMXHOW pamuocBsizu: YueO. mocooue/PI'PTA. Pszann. 1999.-
80c.

3. Kupummos  C.H., [IlocmenoB  A.B. JIUCKpeTHble  CHUTHajabl B
paguoTexHuYecKux cuctemax: Yueb.mocooue/ PI'PTA. Psazans. 2003 -80 c.

5. @OH/ OLEHOYHBIX CPeICTB /I MNPOBEACHUSI TMPOMEKYTOUYHOM
arrecTalui 00y4aroIUXCs MO AUCHHUIIIMHE

@DoHJT OLIEHOYHBIX CPENICTB MpuBeeH B [Ipuoxkennn k padodeii mporpamme
JUCHMIUIMHBL  (CM. JOKYMEHT «OII€HOYHbIE MaTepHalbl M0 AUCHHUILINHE
«MHOTOKpHUTEpUANIbHBIN CUHTE3 CUTHAJIOB U YCTPOWUCTB OOpaOOTKM B CHUCTEMAX,
CETSIX U YCTPOUCTBAX TEICKOMMYHUKAIIUI).

6. IlepeyeHb OCHOBHOW M JONOJHUTEJIBHOH Y4eOHOWl JHUTEpPaATypBHI,
HEe00X0AMMOi1 VISl OCBOCHUSI AUCHUIIIIMHBI

A) OCHOBHas JIHUTEpATypa

1. Tokapes B.B. MeTtobl onTUManbHbIX pelieHuid. MHOTOKpUTEPUATIBHOCTD.
Junamuka. Heonmpenenennocts Tom 2 [DneKTpOHHBIN pecypc]: yueOHoe



noco6ue/ Tokapes B.B.— DnekTpoH. TekcTOBbIe JaHHBIE.— M.:
OU3MATIINT, 2011.— 415 c.

2. CoxkonoB A.B. Metojsl ontuManbHbIX perieHuid. Tom 1. O61me
noJiokKeHusl. MaTemaTuieckoe nmporpaMMUpoBaHue [ DIeKTpOHHBIN pecypc]/
CokoioB A.B., TokapeB B.B.— DneKTpoH. TEKCTOBbIE JaHHBIE.— M.:
OU3MATIIUT, 2012.— 562 c.

3. 3omotapeB A.A. MeTo/ibl ONITUMH3AIUN PACTIPEICTUTEIBHBIX MPOIIECCOB
[DnexTponnsIii pecypc]/ 3omoTapeB A.A.— DIEKTPOH. TEKCTOBHIE
nanasle.— M.: Undpa-Umxenepus, 2014.— 160 c

b) nononHuTenpHasA TuTEpaTYpa

4. Bakman JI.E., Cemneuxuit P.M. Bompockl cuHTe3a paanosiOKallMOHHBIX
curnaios. - M.: Cos. paauo, 1973.

5. l'antmaxep B. E., beictpoB H. E., YeGoraper /[[. B. lllymonomoOHbIe
curHajibl. AHanu3, cuHTe3, oopadorka. CII6.: Hayka u texauka, 2005. - 400
C.

6. 'yrkun  JI.C. OnTtumuzanuss  paavoOdNeKTPOHHBIX  YCTPOMCTB IO
COBOKYITHOCTH IOKa3arelen kauecta. — M.: CoB. paauo, 1975. — 368 c.

7. I'ytkun JI.C. IIpoekTupoBaHHE PATUOCUCTEM U PATUOYCTPOUCTB: Yueo.
nocobwue 11 By30B. - M.: Pagno u cBs3b, 1986. - 288 c.

8. Kupumnor C.H., bake A.B. Onrumuzaius CUTHAJIOB B PagUOTECXHUYCCKUX
cuctemax: Yue6. nocooue/PI'PTA. Pszans. 1997.- 80c.

9. Kupumnos C.H., boapo O.A., MaxkapoB [I.A. CtaHmapTbl U CHUTHAJBI
CPEIICTB MOABMXHOW pamuocBsizu: YueO. mocooue/PI'PTA. Pszann. 1999.-
80c.

10.Kupumnos  C.H., IlocmenoB  A.B.  JluckpeTHple  cUTHaIBI B
paguoTexHuYecKux cuctemax: Yueb.mocooue/ PI'PTA. Psa3ans. 2003 -80 c.

11.Ungerboeck G. Trellis-Coded Modulation with Redundant Signal Sets. Part
I: Introduction // IEEE Com. Magazine, vol. 25, Ne2, P. 5-11

12.G. D. Forney, R. G. Gallager, G. R. Lang, F. M. Longstaff and S. U.
Qureshi, “Efficient Modulation for Band-Limited Channels,” IEEE J. Select.
Areas Commun., vol. 2, no. 5, pp. 632-647, Sep. 1984.

13.Cennenkuii P.M. CuHTE3 CIOXHBIX YaCTOTHO-MOYJIUPOBAHHBIX CUTHAJIOB
YTOYHEHHBIM  METOJIOM  CTallMoHapHOM  ¢a3bl  // PaguorexHuka w
anekTpoHuka. - 1986. - T.31, Ne 11. - ¢.2198-2200.

14.Sung-Joon Park and Moo-Kwang Byeon. Irregularly Distributed Triangular
Quadrature Amplitude Modulation // 19th IEEE Intern. Symp. Personal,
Indoor Mobile Radio Commun. (PIMRC’08). — Pexum nocryma:
http://202.194.20.8/proc/PIMRC2008/content/papers/1569106953.pdf.

1. Ilepeuyenn pecypcoB HHGPOPMALMOHHO—TEJIEKOMMYHUKALUOHHOM
cetu UHTEepHET, HEOOXOAMMBIX /1JI51 OCBOEHMS AU CIIUTIIIUHBI

OOyJarormumMcs TPeIOCTaBIeHa BO3MOYKHOCTh MHIMBHIYAJILHOTO JIOCTyIA K
CJIETYIOLIMM 3JIEKTPOHHO-OMOJIMOTEYHBIM CHCTEMAM.


http://202.194.20.8/proc/PIMRC2008/content/papers/1569106953.pdf

1. DnexTpoHHO-OMOMMoTeYHas cucteMa «JlaHpy, pexuM A0CTyma — ¢ JIF000To
kommbioTepa PI'PTY 6e3 mapons. — URL: https://e.lanbook.com/

2. DnektpoHHo-OubnuoreyHas cucreMa «IPRbooks», pexum nocryma — c
mo6oro kommbiorepa PIPTY 6e3 naposst, 3 ceTd MHTEPHET 1O MapoJto. —

URL.: https://iprbookshop.ru/.

8. MeToauyeckue yKazaHusi JAJ151 00y4aOIIMXCS 110 0CBOECHHUIO
JTUCIHHUILINHBI

[lepen wauamom mpoBeneHus  Ja0OpaTOpHBIX  pabOT  HEOOXOAUMO
O3HAKOMHUTCA C METOJMYECKUMHU YKa3aHUAMH K JIaOOpaTOpHBIM paboTam.
OOs13aTeNIbHOE  yCTIOBHE  YCIIEIIHOTO YCBOGHHSI Kypca — OONbIION 00BEM
CaMOCTOSITENILHO MPOJICTAaHHON pabOTHI.

PekomeHnnyeTcst clieayrommuM o0pa3oM OpraHu30BaTh BpeMs, HEOOXOIMMOE
JUISL U3yYEHMSI TUCLIUIUINHBIL:

N3ydyeHne KOHCIIEKTa JIEKIIMM B TOT € JIeHb, nocie Jekuun — 10-15 MunyT.

N3ydeHne TeopeTHuecKoro Marepuaia o yueOHUKY U KOHCIEKTy — 1 Jac B
HEJENI0 B XOAE NOJAIOTOBKM K IPAKTUYECKOMY 3aHATHIO M TEOPETHYECKOMY
3a4ery.

N3ydyeHne MeToau4ecKuX ykazaHui K j1abopaTopHoi paboTe — 2 yaca mepen
BBITNIOJIHEHUEM JIa0OpaTOPHOU paboOThl M B X0J1€ pa3pabOTKU MPOeKTa U 2 yaca JIjs
oopMIIEHUS OTUETA, OTIAJKM TPOEKTA U MOJATOTOBKH K c1aue paboThI.

[lepen BBINOJIHEHWEM NPAKTUYECKOTO 3aHATHA W JTAOOPATOPHOM pabOThI
HEOOXOJMMO BHUMATEIbHO O3HAKOMHTHCS C 3agaHueM. JKenaTenbHO 3apaHee
BBIIIOJIHUTh TOJATOTOBKY IPOEKTa B HMHCTPYMEHTAJIbHOW cCpene, 4YToObl Ha
PaKTUYECKOM WM JJAOOPATOPHOM 3aHSTHH OCTAJIOCh BpeMs JUJIsl ciauu pabOoTHI.

Ilepen cnaveit pabOThl PEKOMEHIYETCSI 03HAKOMHUTBCS CO CIUCKOM BOITPOCOB
U3y4aeMOM TEMBbI M IOMBITATHCA CAMOCTOSATEIBHO HAa HUX OTBETUTH, MCIOJIB3YS
KOHCIEKT JIEKIIUI 1 peKoMeHAyeMylo JuTeparypy. Takum oOpa3oM, Bbl CMOXKETE
COKOHOMMTB CBOE BPEMSI M BPEMSI IIPETIOAaBaTEN.

Kpome drenust y4yeOHOW JauTepaTypbl U3  00s3aTE€IBLHOTO  CIIHCKa
PEKOMEHIyeTCsl aKTUBHO UCIOJB30BaTh HH(OPMALMOHHBIE pECYpChl CETU
WNuTepHer no usydyaemoid teme. OTBETBHI Ha MHOTHE BOIIPOCHI, CBSI3aHHBIE C
pa3paboTKoil mporpaMM Ha OOBEKTHO-OPUEHTUPOBAHHOM SI3bIKE, UCIIOJIb30BAHUEM
A3BIKOBBIX KOHCTpyKIMM, npuHuunoB OOII, 0oCBOEHHMEM HWHCTPYMEHTAJIBHOU
Cpellbl, BBl MOXETE MOJY4YUTh B ceTH WHTepHeT, mocemas COOTBETCTBYIOIIHUE
MH(POPMAIIMOHHBIE PECYPCHI.

CamocTosITeIbHOE U3YYeHUE TEM YUEOHON TUCIUIIIIMHBI CIOCOOCTBYET:

— 3aKpeIUIeHUI0 3HAHWUW, YMEHUW M HaBBIKOB, IMOJIYYEHHBIX B XOJ€
ayAUTOPHBIX 3aHATUN;

— yrayOJNeHHIO U PACIIMPEHUIO 3HAHUM MO OTAENBHBIM BONPOCAM M TE€MaM
JUCLUIUINHBL

— OCBOEHHIO YMEHHMH NPHUKIAJHOIO M MPAKTHYECKOTO HCIIOJIb30BAHUS
MOJIYYEHHBIX 3HAHUM B oOnactu 00BEKTHO-OPUEHTUPOBAHHOTO
IPOrpaMMUPOBAHMS;



— TIOJIYYCHHUIO HABBIKOB IPOCKTUPOBAHUS H pa3pabOTKHW TporpaMM B
UHCTPYMEHTAJILHOM cpe/ie 00bEKTHO-OPHEHTHPOBAHHOI'O IPOTPAaMMHUPOBAHUSI.

CamocrosTenbpHas paboTa Kak BHI YYeOHON pabOThI MOXET MCIOJIb30BaThCS
Ha JICKIHUAX, IPAKTHUYECKMX M J1a0OpAaTOPHBIX 3aHATHSAX, a TakKXKe HMETh
CaMOCTOSITENIbHOE ~ 3HAYCHHE — BHEAyJAMTOPHAs CaMOCTOsTelbHas padora
00y4aromuXcs — MPH MOATOTOBKE K JICKIHSM, TPAKTHUCCKUM 3aHATHAM, a TAKXKe K
TEOPETUUECKOMY 3aUeTy.

OCHOBHBIMH BUJAMH CaAMOCTOSTEIIBHON paOOTHI 110 JTUCIUTIIMHE SBIISTIOTCS

— CaMOCTOSITEIbHOE H3y4YeHHE OTJCIBHBIX BONPOCOB M TEM JaHHON
JUCIUTLINHBI;

— BBINIOJIHEHUE TPAKTHUYECKOTO WM JIA0OpATOPHOTO 3aJIaHUs: COCTABIICHUE
IpOeKTa MPOrpaMMbI JIJII OYEPEIHOTO TPAKTHYECKOTO WM J1ab0paToOpHOTO
3aHSITHS;

— BBINOJHEHHUE TOMAIITHETO 3aJaHus: TECTUPOBAHKE U OTJIaKa MPOrPaMMEl;

— MOATOTOBKA K 3allUTe MPaKTHYECKOrO0 MM JIA0OpaTOPHOro 3aJIaHus,
odopMIICHHE OTUETA.

Q. Ilepeyenb WHGPOPMALMOHHBIX TEXHOJOIWH, HCIOJb3YyeMbIX NP
OCYLIeCTBJIEHHH 00Pa30BaTeJILHOI0 MPOoLecca M0 JUCHHUILINHE

IlepedyeHb JTUIEH3MOHHOTO MPOTPAMMHOIO 00ecIeYeHus:

1. Oneparnmonnas cucteMa Windows XP (Microsoft Imagine, HoMep moanucku
700102019, 6eccpouno)
2. Kaspersky Endpoint Security

10. Onucanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl, HCOOXOAMMOM ISl
OCYILIeCTBJICHUS
00pa30BaTeJbHOI0 MPOLECCA N0 AUCHHUILINHE

Jlist ocBoeHus qucuuiuinibl kageapa PYC umeer cnenuani3npoBaHHYO
71a00paToOpHrI0, OCHAIEHHYIO KOMITBIOTEPAMU CO CIEIHATIBHBIM MMPOTPAMMHBIM
oOecrieyeHneM, HE0OXOIUMBIM ISl IPOBEACHUS JTa00PATOPHBIX padoOT, B
YaCTHOCTH:

- TUIOBBIMHU IU(POBBIMHU CUCTEMaMH Nepejauid OTE€UECTBEHHOTO TPOU3BO/ICTBA;
- TOJIHBIM KOMIIJIEKTOM KOHTPOJIbHO-U3MEPUTENLHOM armnaparypsl.



[Iporpamma  cocTaBieHa B COOTBETCTBUH C  1'OCyIapCTBEHHBIM
00pa3oBaTeNIbHBIM CTaHJAPTOM BBICIIET0 MPO(ECCHOHATBHOTO 00pa3oBaHUs IS
NOJATOTOBKM aCHUPAHTOB MO HampasieHUto noarotoBku 11.06.01 Onektponuka,
paguorexHuka u cuctembl cBsizu, OOIl 2 «Cucrembl, CeTM W yCTPOMCTBa
TEJIEKOMMYHUKALUI»

[Iporpammy cocTaBuI
K.T.H., o11eHT Kadeapsl PYC C.H. Kupwios

[Iporpamma paccmoTrpeHna u ogoOpeHa Ha 3aceganuu kadenpsl PYC

3aB. kadenapoit PYC C.H.Kupumios
I.T.H., mpodeccop
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