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I. HEJIA U 3AJJAYY OCBOEHUSI JUCHHUTIJIMHBI
1.1. Llenb ocBOGHHS JUCIUTLIMHEL.

OOyuuTh CTYIEHTOB OCHOBAM TEOPUM W TPAKTHKU (OPMHPOBAHUS W OOpPaOOTKH CHUTHAJIOB B
cucreMax rnepenadyd uHpopMaun. M3yduTs OCHOBHBIE 3aKOHOMEPHOCTH M METOABI NIEpeaadd COOOIeHUN
[0 KaHaJaM CBSA3M, BOIPOCHI aHAJIM3a MOMEXOYCTOMYMBOCTH U MPOIMYCKHOM CIIOCOOHOCTH CHUCTEM CBS3H,
METO/bI TOMEXOYCTOMYMBOTO KOIMPOBAHHUS, CIIOCOOBI ONTHMAJIBHOTO INpHEMa COOOIICHWH, MPHHLUIIBI
MHOTIOKAaHAJIbHOM Mepegaud MHGOpPMaLUu, OCHOBbI LHM(POoBOH 00pabOTKHM CUTHAJIOB, BOIPOCHI
ONTUMU3ALUU CUCTEM CBSI3U.

JlaTb OCHOBHBIE CBe/IeHHUS 110 TEOPUH CBSI3M M MeToJaM nepeaayu HHpopmanuu. O3HAKOMUTH
o0y4yammxcsl ¢ NPUHUMIIAMY NOCTPOCHHUS AHAJIOTOBBIX U IM(POBBIX CUCTEM CBSI3H.

1.2. 3agauu TUCUMILIUHBIL:
- W3yunTh TEOpUIO JETEPMHHHUPOBAHHBIX CHUTHAJIOB, OOpaTWB OCHOBHOE BHUMaHME Ha
OpTOTOHAJIbHBIE TPe0Opa30BaHus MPH UX 00paboTKe.
- N3yunTh CBOWCTBA YAaCTOTHBIX CHEKTPOB CUTHAJIOB M CIIEKTPAJILHOIO METOJa aHajau3a Ipolecca
B3aMMOJIEMCTBUS CUTHAJIOB U CHCTEM.
- OBnazieTb METOAOM KOPPESILIMOHHOTO aHAIM3a CUTHAJIOB.
- [T03HAKOMHUTBCSI C TEOPETUYECKMMH OCHOBAaMH aHAJIOTO-UM(POBBIX U HH(PO-aHATIOTOBBIX
npeoOpa3oBaresnei.
- [lo3nakomuThCs € OCHOBaMHU TEOpUU JUCKPETHBIX CHUTHAJIOB, pPAacCMOTPETb METOMbI
CHEKTPAJIbHOI0 aHAIN3a U PUIBTPALIMM JUCKPETHBIX CUTHAJIOB.
- O3HaKOMUTBCS C ANTOPUTMAMHU pabOThl U IPUHLIMIIAMH TIOCTPOEHUS HUPPOBBIX (QUIBTPOB.
- OcBOUTH OCHOBHBIE BONIPOCHI TEOPHH ONTUMAIIbHON (COTrsIacOBaHHOMN) (pUIbTpaLMH.
- N3yuuTth T€OpHrIo y3KOMOJOCHBIX PaAHMOCUTHAJIOB.
- N3y4uTh TEOPUIO MHPOKOMOIOCHBIX PAJUOCUTHAIIOB.
- O3HaKOMUTBCS C OCHOBHBIMU METOJaMH MOAYJISIUU U MaHUITYJIALIUH.
- [lo3HaKOMUTBCSI € MNPUHLUMIAMH [OCTPOEHHMSI MHOIOKAHAIBHBIX CHUCTEM CBS3M (CHCTEM
YIUIOTHEHHUS).
- ITo3HaKOMUTBCS C IPUHIMIIAMH [TIOMEXOYCTOMYNBOTIO KOAUPOBAHUS.
- W3yuuts Bompockl (opmupoBaHHs, 00paOOTKM W TPHUMEHEHHUS CIOXKHBIX CUTHAJIOB B
HIMPOKOMOJIOCHBIX CUCTEMAX CBSI3H.
- II. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIl BO
2.1. Kypc "Cucrembl cBsazu. LludpoBrie MeToabl 00padOTKM CHTHAJOB " OTHOCUTCS K 4YacTH
nporpaMMsel, (opMupyemMoil y4yacTHMKaMH 0Opa30BaTeNbHBIX OTHOLIEHUH JUCLUUIUIMH MOJATOTOBKU
BBICOKOKBAJIN(DUIIMPOBAHHBIX CIELMATIUCTOB, BIAACIOMINX COBPEMEHHBIMH METOJaMH aHalli3a U CHUHTE3a
CUCTEM M YCTPOMCTB CBSI3M pa3nuuHOro HasHaueHus. Kypc coorBerctByeT I'ocynapcTBeHHOMY
00pa3oBaTeIbHOMY CTaHAApTy BBICHIETO MPOPECCHOHAIBHOTO OOpa30BaHHUS IO  HAMPABJICHUIO
«Pagnodusuxa 03.03.03».
2.2 JlaHHBI Kypc SIBISIETCSI COCTaBHOW YAacCThI0 HMHTETPUPOBAHHONM 00pa30BaTENbHOM IMPOTrPAMMBI,
BKIIIOYaromel OakamaBpuar M Maructparypy. Cmexsble Kypcbl: "OCHOBBI PaguO3JIEKTPOHUKH",
"MoOuUNBHBIE CUCTEMBI CBSI3H" .

[Tporpamma no kypey «Cucremsl cBsizu Lludposbie MeTo161 00pabOTKH CUTHAJIOBY»  JIEKLIIMOHHBIN

Kypc, 3aJaHHe Ha CaMOCTOSTeNIbHYIO paboTy. dopma KOHTpOJIS — 3ader.



III. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCIHUIIJIMHBI

[Ipouecc wu3y4eHUs UCHUIUIMHBI HampaplieH Ha (OPMUPOBAHHE JJIEMEHTOB CIIEIYIOIINX
komnereHuuii B coorBerctBuM ¢ PI'OC BO u OIl BO no naHHOMY HampaBiI€HUIO MOATOTOBKHU
(criennanbHOCTH):

Ilepedyenb mIaHMpPyeMbIX Pe3yJbTATOB 00yUYEeHHUS N0 JUCUMILIMHE (MOXYJII0), COOTHECEHHBIX C
HHAUKATOPAMM IOCTUKEHUS KOMIIEeTEeHIUH

Komnerenunus

HNuaukaropsl
KOMIIeTeHIIMH

Pe3ysabTarsl 00y4yeHnus

OIIK-1. Cnocoben
MPUMEHSTH 0a30BbIC 3HAHUS
B 00s1acTu (PU3UKH U
panuopu3NKU 1
UCIIOJIB30BAaTh MX B
po(hecCHOHATTLHOM
NeSITeIIbHOCTH, B TOM YHUCIIE
B c(hepe megaroruyeckomn
JeSITeIIbHOCTH

OIIK-1.1 3naer
byHaaMeHTaIbHbIE 3aKOHBI
bu3uKy U paaroPpu3nKu
OIIK-1.2 YMmeer npuUMEHSITh
0a30Bble 3HAHUS B 001aCTU
¢u3uKky 1 pannoPpU3NKH B
npoeCCUOHATILHON
NEeSITETLHOCTH, B TOM YHUCIIE B
cdepe negarorn4eckoi
JeSITeIbHOCTH

OIIK-1.3 Bnaneer
TEOPETUICCKUM H
OKCIIEPUMEHTAIBHBIM
anmapaToM JUIsl PeIICHHS
3aj7a4 PO eCcCUOHATBHOM
NeSITEILHOCTH, B TOM YHUCIIE B
cdepe negarorn4eckoi
JeSITeTTbHOCTH

3HaeT HHPOPMAIIHIO, HEOOXOAUMYIO
JUTSL PEIICHUS TOCTABICHHON 3a1auu
YMeer pazpabaTbIBaTh pelicHue
KOHKPETHOH 3a/1a4, BRIOUpast
ONTUMAJIBHBIN BapHAHT, OLICHUBAS €TO
JIOCTOWHCTBA M HETOCTATKU

BrnaneeT HaBbIkaMu GOPMYITHPOBAHHUS
B paMKaX MOCTABJICHHOM IEJTH TPOCKTA
COBOKYITHOCTH B3aWMOCBSI3aHHbBIX
3a7a4, 00eCIeYnBaroINX €€
JOCTIDKEHHE

YMeeT onpenenarb 0KU1aeMble
Pe3yIbTATHI PEIICHUSI BBIICICHHBIX
3a1a4

[TK-1. CnocobHOCTH
OpTraHHU30BbLIBATH U
IPOBOJIUTH HAYYHO-
UCCJICIOBATEILCKYIO U
OTIBITHO-KOHCTPYKTOPCKYIO
paboTy CaMOCTOSATENBHO U B
COCTaBe HAyYHOTO
KOJUICKTHBA

[1K-1.1 IIpoBenenue pabot
1o 00paboTKe U aHAINU3Y
Hay4YHO-TEXHUUYECKOU
uH(pOpMaLlUU U pe3ylbTaToOB
UCCIIEI0BAHUI

[TK-1.2 OcymiecTBienune
Hay4YHOTO PYKOBO/ICTBA
MPOBEJICHUEM UCCIETOBAHUI
0 OTJENIBHBIM 337a4aM
[1K-1.3 Ynpasnenue
pe3ysibTaTaMH Hay4qHO-
HCCIJIEIOBATENbCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pabor

3HaeT OCHOBHBIC METO/IbI U CPEICTBA
HPOBE/ICHHS KCIIEPUMEHTAIbHBIX
UCCIIeJOBaHU, CHCTEMBI
CTaHJIAPTH3AIMU U CEPTUPUKAIIH
YMeer BBIOMpATh CIIOCOOBI U CPEICTBA
M3MEpEHUH U TPOBOANTH
IKCTIEPUMEHTAJIBHBIC HCCIIEOBAHUS
Brnaneet cnioco6amu 00paboTKH 1
MPEe/ICTaBIICHUS OTYYSHHBIX JaHHBIX U
OLICHKH TIOTPEIIHOCTH Pe3yJIbTaToB
M3MEpPEHUN







IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

Tpyn10eMKOCTh JUCHUIJIMHBI COCTABJISAET 5 3aueTHBIX equHnl, 180 yacos,
7 cemecTp 5 3aueTHbIX equHull, 180 yacos, Gopma oTyeTHOCTH: 3aUeT

4.1 Conepxxanue IMCUMILIHHBI, CTPYKTYPUPOBAaHHOE 110 TEMaM, ¢ YKa3aHHEM BUA0B Y4eOHbIX 3aHATHI M OTBEJEHHOI0 HA HUX KOJIHYeCTBA
aKaJeMU4ecKUX 4acoB. @opma 00ydeHUsI: OUHAS

Bunbl yueOHOI pabOThL, BKIIIOUAsi CAMOCTOSITENIbHYIO
pa60Ty O6yLIaIOHlI/IXC}I U TPYAOECMKOCTD (I)opMH TEKYIIETO
(B yacax) KOHTPOJIA
o
5 g yCIIEBAEMOCTH
[¥a]
Ne i/ Paznen nmucuunivHbl/ Tembl g | KonrakTHas paboTa npenojiaBaTes ¢ 00y4aronMucs S s ®opma
3 % & | TpomexyTouHOk
Cemunapckue 5 8 aTTecTaluu
JlaGopaTopH S =
Jlekuuun (mpakTUYEeCKH Koutpons| = (no cemecmpam)
bIC 3aHATHUS =
€ 3aHSATHS) O
1 O06paGoTKa IMCKPETHBIX U HUPPOBHIX CHTHAJIOB 7 18 18 36 Pemenne sanad,
y4eT HOCEIIEeHUH JIeKIuH,
OK3aMCH
HUroro yacos 18 18 36 36
4.2 Il1an BHeayTUTOPHOM CaMOCTOSITEIbHOM PadoThHI 00YYAIOIIUXCS MO JUCHUIINHE
CamocTosiTenpHas paboTa 00yJaromuxcst Y4ebHo-
OleHOYHOE MCTOAUYCCKOC
Cemectp HasBanue pasnena, TeMbl N Cpoxku 3arpaTsl . obecrieueHne
BI/I,I[ CaMOCTOSATCIIbHOU pa6OTLI CpC€aCTBO o
BBITNIOJIHECHUS [ BDEMEHU (qac.) CaMOCTOATCIIBHON
paboTHI
O0padoTka JAUCKPETHBIX M H(PPOBBIX A0 kOHIIa
1 P A p umpp Pemmenwe 3anau, TeopeTnueckne 0630pbI 7-ro 36 HpaBHn;,:o;q];emeHne
CUTHAJIOB cemecTpa A
O61ast TPYA0EMKOCTh CAMOCTOSTENLHOM paboThI MO JUCIMIUTMHE (Yac) 36
Brom:xeT BpeMeHU caMOCTOATEIbHON padoThl, NPeIyCMOTPEHHbIH Y4eOHBIM MJIAHOM ISl JAHHOW M CUMILJIMHbBI 36
(uac)




4.3. Conep:xkanue yueGHOro MaTepuajia BTOPOM YaCTH.
1. CucreMsl CBsI3U, KaHAI, MOJIEMBI, MOIYJIATOPHI, KoJiepbl. Pagroctyx0b1. Mcnonp3oBanue
paauocnexkTpa. KomnyecTBeHHbIE XapaKTEPUCTUKU CUCTEM CBSI3H: IOMEXOYCTOWYUBOCTb,
MOMEXO03alIUIIEHHOCTh, BEPHOCTH, KATETOpHsl 00CTYKUBAHUS, BpeMs JCHCTBUS, BEPOSITHOCTh
00CyXKUBaHUS, CKOPOCTb Mepeiayul TaHHBIX.
2. Monymsmusi.  CucteMbl CBSI3U C aMIUTUTYIHOW MOJyJNsAlMei (mojiydeHue, ASTEKTUPOBAHUE,
criekTpbl): AM ¢ mojaBieHHeM Hecylned. ABToMaTHyeckas MOACTpOHKa 4acToThl U (a3el. AM ¢
0onbpmMM ypoBHEM Hecylie. OgHononocHas AM. CpaBHUTENbHBIN aHaAIU3 TpeX BUI0oB AM.
3. CucreMsl CBS3M C YII0BOW Moayanue (oydyeHue, 1eMOo1yIMpPOBaHKE, CIIEKTPbI):
y3konosnocHass YM; mmpokononocHas UM.
4. ®a3zoBas MOAYJIALUA. YacrotHass u ¢azoBas MaHUIYIALMK; OTHOCHTENbHas (as3oBas
MaHUITYJISIIHS.
.5.Cucremsl cBsI3M ¢ UMITyIbcHOU Monyisiuueit: AUM, UM, VM.
.6. Monymsitiust B iuppoBeIx cuctemax csizu. AM, UM, MKM, nenpra-MoayIIsius.
7. MHOrOKaHaJIbHOE YIUIOTHEHHE: CUCTEMbI YaCTOTHOI'O U BpeMEHHOTr0 yruioTHeHus. [lonoca gactor
[IPU YaCTOTHOM M BPEMEHHOM YIUJIOTHCHHH.
8. KomupoBanme. Hasnauenue u knaccudukanus koqoB. OObIKHOBEHHbIE KOJABI: PaBHOMEPHBIE,
HepaBHOMepHBIE. Koapl ¢ oOHapyxkeHuem ommOok. Koael ¢ 0oOHapyKeHHEM W HCIPaBICHHEM
OIINOOK.
9. lllupoxononocHsie cuctemsl cBsi3u (LICC). OcHOBBI NPUMEHEHUS HIMPOKOIOIOCHBIX CUTHAJIOB B
CC. IlomexoycTOHYMBOCTh, MOMEXO03alMIIEHHOCTb, CKpbITHOCTH IIICC. KonmoBoe pasnenenue
a0OHEHTOB.  JJEKTpOMarHuTHass  coBMmecTUMOCTh. OcHoBHbie Buasl IIIIC. B3aumuo-
koppermsiuvonnble  IIICC.  IllupokomnonocHas  B3auMHO-kKoppenmsiunoHHas  CC  "Peiik"..
AptokoppensiuvonHele [IICC: ocHoBHble npuHuunbl noctpoeHus, npumepsl CC. JluckpeTHo-
aapecusie HICC. OOmme cenenus, GopMUpPOBaHHUE U JEKOJUPOBaHUE CUTHANOB. lIpakTHueckue
CC agpecHol CBsI3U.

V. OBPA30OBATEJIBHBIE TEXHOJIOI'NH

HaunmMeHoBaHue TeM 3aHSTHIA C HCIIOJIH30BAHUEM aKTHBHBIX )OPM OOYUCHHUSI.
AxTHBHBIE (POPMBI HE UCTIONB3YIOTCA. B3aMeH MpoBOANTCS IEeTaNbHBIN aHATH3 PE3yIbTATOB BHITOTHEHUS
1abopaTOPHBIX padoT.

VI. OIEHOYHBIE CPE/ICTBA JIJISI TEKYIIIEIO KOHTPO.ISI U TIPOMEXYTOYHOM
ATTECTAIINA

TeKYLIUil KOHTPOJIb B (hopMe yueTa MOCEHICHUI JeKIUH U MPAKTUYECKUX 3aHITHH, y4eT
BBITIOJTHCHHUS JIOMAIITHUX 3a/IaHUN;
PYOeKHBII KOHTPOJIb B (hOpME OIIEHOK KauecTBa BHIMOTHEHHUS] KOHTPOJIBHBIX padoT;
NMPOMEKYTOUHAsI aTTeCTANMS - KOHTPOJBHBIC MEPONPUATHS I TPOMEKYTOYHOTO U
pyOEXKHOTO KOHTPOJISA MO MOAYNSM pabodeil MporpaMMbl C OIEHKOH YyCIeBaeMOCTH Ha OCHOBE
0aJTbHO - PEUTUHTOBOW CHUCTEMBI

MMACIOPT ®OHJIA OLIEHOYHLIX CPEJCTB O JUCHUILINHE

«O0mas Teopust CBSI3N»
(HaumeHoBaHUEe OUCYUNTIUHDBL)

No Koumponupyemvle pazdenvt oucyuniumot ™ Koo  xoumponupyemoti | HaumeHnoBanue
n/n KoMnemeHyuu oYeHouHo2o cpedcmea™*

ILI/IC]_II/IHJ'II/IHa COCTOUT M3 JIBYX yacTen




Monynu

Mogyns 1.Cuctemsl CBS3H, KaHAJ, MOJEMBI, OIIK-1 Jomarnss pabora 1.
MOJYJISITOPBI,  KOJEphl.  Y3KOIOJIOCHBIE IIK-1
apajgoroBeie  cucteMbl  cBssu  (CC).
V3konosocHast UYM. Illupokononocuas YM.
CucreMBbI CBS3H C UMITYJIBCHON MOAYIISIIACH:
AUM, IIINM, OUM.

CC c yniomnenuem
2. | Mooy 2. Cucmembl yugposoti cessu. OIIK-1 Jomarmnsis padora 2.
KM, JWKM, JeIbTa-MOLYJISALIUSA: IIK-1
AMHJ’II/ITYHHaH, JacTOTHas, (1)2130132151
MaHUITYJIAUA. OTHOCHUTENbHAS (1)3301335{
MaHunysimusa.  Keamparypras — (dasoBas
manunyisiims.  Koouposanue.  Kom ¢
00HapY)KCHHEM H HCIIPaBICHHUEM OITHOOK.
Hlupoxononocuvie cucmemvt ceasu (LLCC).
B3anmHO-KOppensuoHHbIE ICC.
]_HI/IpOKOHOHOCHaﬂ B3anMHO-
Cnncok J1abopaTopHbIX padboT
1. Iudposas cucrema cBS3H.
2. HccnenoBaHue CIEKTPOB CUTHAJIOB.
3. JerektupoBanue AM koneOaHMiA.
4. HUccnenosanue nerexkropa UM curnanos.
5. HccnenoBanue aHanoro-mugpoBoro 1 nu(poanasoroBoro npeodpa3oBaHus CUTHAIIOB.
6. HccnenoBaHue CIEKTPOB MOAYJIMPOBAHHBIX CUTHAJIOB.
7. HccnenoBaHue NOMEXOYCTOMYMBOCTH CUCTEMBI CBSI3H MPU Pa3HbIX BUAAX MOAYIISALUU.
Bonpocs! nomamneii padorsl Nel.
1. VY3komonocHslii curHan. KBagparypusie coctapistomue. Cexrp.
2. Koppensuunonnas gynkius. Koppensunonnsrii npuem. Jluckperusarusi.
3. Cuctemsl CBA3M ¢ aMIUINTYIHON Moaymsiuueil. AM ¢ mojaBieHHEM HECYyIIEN.
4. OpuonomocHas AM.
5. AM c 601b1IIM YPOBHEM HECYIIEH.
6. Y3KomoJjocHas 4acTOTHast MOAYJSALUSA. MoaynsTopsl, AeMOAYASTOpbL. CHekTp.
7. IllupokononocHas 4acToTHas MoAysius. Cnekrp, momexoycroiunsocTs. [lomydenue.
8. Cucremsl cBsi3u ¢ UMITYNIbCcHON Monynsiuueit: AUM, UKM.
9. Huddepennmansuas UM. [lenpra-monynsimusi. CXxeMbl MOAYIISITOPA U AEMOIYISTOPA.
10. MHOTOKaHAJIBHOE YIUIOTHEHNE: YaCTOTHOE U BPEMEHHOE.

N —

e e

Bonpocs nomammneit padorsr Ne2.

Kozp! ¢ ucnipaBienreM omuooK.

H_[I/IpOKOHO.HOCHBIe CHUCTCMBI CBA3H. BSaI/IMHO-KOppeJ'IHLII/IOHHBIC cuctembl. Cucrema

“Paik™.
ABTOKOPPEISILIMOHHBIE HTUPOKOIOJIOCHBIE CUCTEMBI CBS3H.
JIuCKpeTHO-aIpeCHbIE CUCTEMBI IIUPOKOIIOIOCHOM CBSI3H.
Cucremsl cs3u c [1TTPY.
CucTeMsl CBSI3U € TOBBIILIEHHON TOMEXOYCTOWYNBOCTBIO.
Cuctemsl nugposoii cBsa3u. Tunsl manunynsnun: AM, UM, OM.
OTtHocuTenbHast (pa3zoBasi MAHUITYJIALINS.
Cucremsl cBa3u BY auanasoHa.




VII. YYEBHO-METOJANWYECKOE OBECIIEYEHUE JJUCHUIIJINHBI

Jluteparypa.

1. Tonoposckuii C.U. - Pagnorexanueckue nenu u curaansl. M.: [lpoda, 2006. 719.
a Taxke Oosee crapoe uznanue M.: Panno u cBs3b, 1986.

2. backakos C.U. - Paguorexuuyeckue ey U curuaiel. M.: Beicias mikona, 1988. 448.

3. Cepreenko A.b. - Iudposas obpadbotka curnanos., CI16.: [Turep, 2003, 608. u 2-¢ u3ganue —
CIIG.: ITutep, 2006.

4. Comomuna A.U. u ap. - OcHoBbl 1udppoBoit 06padotku curHanos. CII16.: BXB-Iletepoypr,
2003, 608.

5. Teopus nepenaun curnanoB. ABTropsl: 3toko A.I'., Knosckuit [.J1., Hazapos M.B. ®unk JI.M. -
M.: “Css3p”, 1980 .

6. Teopus snexrpuueckoit cBs3u. Pea. Knosckuit [1.21. - M.: Paguo u cBs3b, 1999. 432.

7. Cxusp b. - Hudposas cBsi3p . M.: U3a. gom "Bunbsimc”, 2004. 1104.

8. . Tomacu VY. - DnekTpoHHbIE cUCTEMBI cBsizn. MockBa: Texnocdepa, 2007. 1360.

JlonoJIHUTeILHAS JIUTEPaTypa.
1. Kynpusaos M.C., Martomkun B.JI. — LHudposas o6padorka curnanos, CII6.: [Tonurexnuka,
1999 r. 592.
2. 3anmanzoH JL.A. - IlpeoOpa3oBanus ®@ypre, Yomma u Xaapa u ux npuioxenus. M.: Hayka,
1988. 496.
3. Jlatxu B.I1. - Cuctema nepenauun unpopmaruu. 1M3-so “Ceszp”, M., 1971.324.
4. Creiin C., Ixxouc [x. - [I[pyHUMIIBI COBPEMEHHOM TEOPHUH CBA3U U MX NPUMEHEHHUE K Iepenaye
JTUCKpPETHBIX coobmenuii. U3-so”’Casa3p”, M., 1971.373.
5. Ienun ILU., ®wmmnmos JL.U. - PaguorexHudeckue CUCTEMBI Iepeaaun WHPopManuu. M.,
”Panuo u cBs3n”, 1984,
VIII. MATEPUAJIBHO-TEXHHUYECKOE OBECIHEYUEHUE JUCHUIIJINHBI
8.1. YueOHo-1200paTopHOe 000py10BaHHE
CranmapTHO 00Opy/OBaHHAs JICKIIMOHHAS ayauTopus. [[1s mpoBeeHNnsT UHTEPAKTUBHBIX JICKIIUNA —
KOMITBIOTEPHBIN KJIACC C MYJIbTUMEAUIHBIM MPOEKTOPOM B KOMIUIEKTE C SKPAHOM.
8.2. IIporpamMmMHbIe cpecTBa
PDF-Reader, Microsoft Office.
8.3. Texnnueckue U 3JIEeKTPOHHbIE CPEICTBA
JlaGopaTopust uUIsi BBITIOJTHEHHUS JIAOOPATOPHOTO TMPAKTHUKyMma, OCHAIICHHas HEOOXOIUMBIMU
CTeHJaMU (MaKeTaMH), H3MEPUTEIbHBIMU NpPUOOpaMH U y4EeOHO-METOJUYECKOW IJIUTEPaTypoil.
[lepcoHanbHbBIE KOMIBIOTEPHI, TOJHOCTHIO OCHAIICHHBIX CTEHJaMU W  HW3MEPUTEIbHBIMHU
npubopamu..
8.4. Criucox 1abopaTOpHBIX padoT.
8. Hudposas cucrema cBs3H.
9. HccnenoBanue CIEKTPOB CUTHAJIOB.
10. JlerextupoBanue AM kosebaHMii.
11. HccnenoBanue nerexkropa UM curaaiios.
12. UccnenoBaHue aHAIOTO-IIUGPOBOTO U IU(PPOAHATIOTOBOTO MPEOOPA30BAHMS CUTHAJIOB.
13. HMccnenoBanue CIEKTpOB MOAYIMPOBAHHBIX CUTHAIOB.
7. HWccnenoBaHue moMeX0yCTOMYMBOCTH CUCTEMBI CBSI3U MPHU PA3HBIX BUJIAX MOAYISIUU.

IX. METOAUYECKHUE YKA3AHUA JJIS1 OBYUYAIOLIUXCSA ITO OCBOEHUIO
JAUCHOUIIJINHBI
1. bapaGamoB b.I'., Aunmun M.M. [llupokononocHsle curHaibl. Y4eOHO-MeToinYeckoe nocodue
JUIsl CTYJIEHTOB 10 HanpasiieHHI0 «TenexkommyHukanuu» Pocros-Ha-/lony, 2008.
2. bapabamoB b.I'., Anuummua M.M. Ludpossie GuabTpel. YueOHO-MeTOaMUECKOE MTOcoOue s



CTYAEHTOB 10 HanpaBieHuo «TenekommyHukanun» PoctoB-Ha-llony, 2008.

X. YYEBHASA KAPTA JUCHUIIJIMHBI (MOAYJISA)
«O01mas Teopusi CBA3W» Ha 7 CEMECTP
TpynoemkocTs: 5 3a4.e., 3a4eT — 36 yac.
[TpenogaBarens — npod. bapabamos b.I'.
Kypc 4. Cemectp 7. Hanpasnenue noaroroBka «Pagnodusukay
HanmenoBanue oOpazoBatenbHON porpammel: «Panmnodusuka»

No | Buzibl KOHTPOJIBHBIX MEPOTIPUATHIA Texymuit KOHTPOJb | PyOexHbI KOHTPOIH
(mpu HAJIMYMK)
Monayasb 1 44 6
1 | Ilocemenue nekuuit 10
2 | BeImonHEeHHE CaMOCTOSITENILHON paOOThI 34
(TMCHhMEHHBIN OTYET)
Moayas 2 44 6
1. | Ilocemenue nexknui 10
2. | BolImosHEHHE CAaMOCTOSTEILHON PaOOTHI 34
(TMCHhMEHHBIN OTYET)
Uroro 100
BonycHble Ganbl a0 10
[IpoMexxkyTouHas arrectauus
B (popme 3aueTa

[IpenonaBarens: bapa6amos b.I'.
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I. HEJIX U 3AIAYU OCBOEHUS TN CHUIIJTINHBI
Lean ocBOCHUS TUCIMIUTAHBI (MOJTYJISA):
[enssmu ocBoeHuUst AUCIUTLIMHBL "L{ndpoBbIe MeTOIBI 0OPaOOTKHM CUTHAIIOB" SIBJISIFOTCS:

— HB3noxuTh OCHOBHBIC STalbl aHATW3a CIYYalHBIX JNAHHBIX: cOOp M TpeABapHUTETbHas 00paboTKa,
OIICHUBAHHUE KOPPEISIUOHHBIX (YHKIIMA, CIEKTPATbHBIX XapaKTePUCTHK, OILEHKA HAaJIeKHOCTU
MOJIyYE€HHBIX PE3yJIbTaTOB.

— Jlatb 10CTAaTOYHO TONHBIA 0030p CYIIECTBYIOIIMX METOAOB CIHEKTPAIbHOTO OIECHMBAHUS U HX
MIPAKTHUYECKUX pean3alni.

— Ilo3HaKOMHTH CTYJEHTOB C MPAKTUKOH HUPPOBOM (PUIBTpalMM U CHEKTPaIbHOTO OICHUBAHMS,
KoTopass B Oousbliedl cTemeHu Oa3upyercs Ha SMIIMPUYECKOM OIMbITEe, a He Ha COJMIAHON
TEOPETHUYECKOU OCHOBE.

3agaun:
OCHOBHBIMU 33/1a4aMU U3YYEHUS JUCIUTUIMHBI SBIISIFOTCS:

— CdopmupoBaTh y CTYIEHTOB TEOPETHYECKHE TMOHITHS U TPEACTABICHUS, HCIOJIb3yeMbIe
COBPEMEHHBIMH IIU(POBBIMU METOJJAMHU CIIEKTPATHLHOTO OIICHUBAHUS.

— UW3yuuts knaccuueckue HUGPOBBIE METOAbl OLICHUBAHHMS MOMEHTOB CIIYYalHBIX IPOLIECCOB H
CHEKTPAIBHBIX XapaKTEPUCTHUK.

— CdopmupoBaTh y CTYyJE€HTOB IpPEACTaBICHUSI 00 OCHOBHBIX COBPEMEHHBIX METOJAX CHEKTPAJIbHOTO
OLICHUBAHMUS U CIIOCO0AX MX aIrOPUTMUYECKON pean3aluy.

— PaccmoTperh BONpOCHI  BO3MOXKHOCTH ~ OpPraHM3allMd  IPOLIECCOB  CHEKTPAIbHOM  00paboTKH
nH(popMalud B peaJbHOM MaciiTabe BpeMEHH Ha OCHOBaHMHU Hanbosiee MOMYJSIPHBIX alrOpuTMOB
oueHok CIIM.

— Jlate cTynmeHTamM SICHOE€ TMpPEACTaBIEHHWE O TpaHHUIAX MPUMEHUMOCTH pa3JMYHBIX METOJIOB
CHEKTPAJIBLHOTO OLEHUBAHUS, UX MPEUMYILECTBAX U HEAOCTaTKaX.

— B pesynbrare u3yueHus Kypca CTYAEHTHI JOJKHBI OCBOUTH OCHOBHBIE TOHSATHS WM MPUHIIMIIBI
COBPEMEHHOW TEOpUHU IHU(PPOBOTO CHEKTPAIHHOrO aHamu3a. HayduTbcs MPUMEHSTh IOJTY4YEHHBIC
3HaHHUA AN UU(pPOBOM  CHEKTpajdbHOW OOpabOTKH  CiIydalHBIX CHUTHAJIOB  OTPAaHUYECHHOM
JUIATEIBHOCTH.

II. MECTO JUCIIIIJIMHBI B CTPYKTYPE OIl BO

2.1. YueOnas mucrurmHa (Moaynb) [udpoBbie MeTo b 00paboTKH CUTHATIOB

OTHOCHUTCS K LUKy OIpodhecCHOHATbHBIN (IMCUUILUIMHBI IO BEIOOPY)

2.2. JIns u3yyeHus JaHHON y4eOHOM TUCHUIUIMHBI (MOAYJIS ) HEOOXOIMMBI CIEAYIOUINE 3HAaHUS, YMEHUS U
HaBBIKM, (OpPMHUpPYEMbIe MPEIIIECTBYIOUMMU AMCUUIUIMHAMU: "Marematnueckuii ananuz", "Teopus
(GyHKIMI KOMIUIEKCHBIX IE€peMEeHHbIX U JuddepeHunansHele ypaBHeHus", "Jluneitnas anre6pa,
"OcHoBBI TeopuH BeposiTHOCTH", "Hucnennsie metosl", "Lindpossie MeTo 16l 00paOOTKH CUTHAIOB'.
3HaHusA: 0a30Bble TEOPETUUYECKHUE IMOJOXKEHUS U MAaTeMaTHYECKHE METOJbl, KOTOPhIE JIeKAaT B OCHOBE
COBPEMEHHBIX IIM(PPOBBIX METOJOB KOPPEISALMOHHOTO M CIEKTPAJbHOIO OLIEHUBAHMS; KJIACCHUYECKHUE
METO/]Ibl 00pabOTKH JE€TEPMHUHUPOBAHHBIX CUTHAJIOB.

YMeHusi: cBOOOJHO BIIAJETh METOJaMHM TEOPUHM BEPOSATHOCTH, JIMHEHHOHN anreOpbl, MaTeMaTHYecKOro
aHaJlM3a; BIaJeTh OCHOBAaMH IMPOrPAMMUPOBAHMSI HAa OJAHOM W3 COBPEMEHHBIX S3bIKOB; I0JIb30BATHCA
MHTEPAKTUBHBIMH MaTEMAaTUYECKUMHU MTaKeTaMu 00paboTKU MHPOPMAIIUH.

HaBbiku: HaBbIKaMU HCIOJNB30BaHUS METOAOB 00pabOTKM JETEPMHUHHPOBAHHBIX CHUTHAJIOB; HaBBIKAMH
paboOThl € MaTeMaTHYECKUMH WHTEPAKTHUBHBIMH TakeTaMu o00paOoTku HH(OpMaIuK;, HaBbIKAMHU
HamucaHMs MpocTedmx nmporpamm Ha si3bike C u/mnmu C++.

2.3. TlepeyeHp moOCHEAYIOMUX YYEOHBIX AUCLUIUINH, IS KOTOPHIX HEOOXOAUMBI 3HAHMSA, YMEHHS WU
HaBbIKU, GOpMUpPYEMBbIE JaHHON y4eOHON AUCIUTIIMHOM:




OcBoeHue NaHHOW ITUCLUMIUIMHBI HEOOXOAMMO Kak IpenuiecTByomee aias Kypcos: "Hayuno-
uccaenoBarenbckas — padora", "lludppomas  cxemorexnmka"', "PammosnexkTpoHHBIE ~ CHCTEMBI",
"Pagnoduzndyeckuil mpakTUKym".

III. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA INCHUIIJINHBI

[Tporiecc wu3yueHWs NUCUMIUIMHBI HampaBieH Ha (OPMHUPOBAHHE SJIEMEHTOB CIEIYHOLIUX
koMmrereHIMit B coorBeTcTBUM ¢ PI'OC BO u OIl BO 1no naHHOMY HampaBlIEHUIO IOATOTOBKU
(cIenManbHOCTH):
o0menpodeccuonanbubix komnerenuuii (OIK):
OIIK-1 — CnocoOeH npuMeHsTh 0a30Bble 3HAHUS B 00J1aCTH GU3UKU U PAJUO(U3NKU U UCIOIb30BATh UX
B IPO(eCCHOHATILHOM IS TEILHOCTH, B TOM YHCJIE B Cepe MeJaroruueckoil 1essTenbHOCTH.
OIIK-3 — CnocobeH HcIoIb30BaTh MH(MOPMALMOHHBIE TEXHOJIOIMH U IPOrpaMMHBIE CPEICTBA INpPHU
pemieHHH 3a1a4  Mpo(eCCHOHATBHOW JesTEeNbHOCTH, coOmongas TpeboBaHUs HMH(OPMAIIMOHHON
0€30MacHOCTH.
npogeccnonaabHbix komnerenuuii (IIK):
IIK-1 — CnocoGHOCTh OpraHuM30BbBIBaTH W IPOBOJAUTH HAYYHO-HCCIEIOBATEIbCKYI0 M  OIBITHO-
KOHCTPYKTOPCKYIO pabOTy CaMOCTOSITENIbHO U B COCTaBE HAYYHOI'O KOJIJIEKTUBA.
IIK-2 — CnocoGHOCTh 3KCIUTyaTHUpPOBaTh M pa3BUBATh PaJUO3JIEKTPOHHBIE CPEICTBA U KOMILIEKCHI
Pa3NUYHOro (PYHKIMOHATHHOTO Ha3HAYCHUSI.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUs 0 JUCHUILJIMHE (MO1YJ/II0), COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHHUS] KOMIIeTeHIIUH

Komnerenuus Nuaukaropbl KOMIeTeHIM A Pe3yabTaTsl 00yuyeHus
OIIK-1 Cnocoben OIlIK-1.1 3nanusa: 6a30BbIE TEOPETUYECKUE
IMPHUMCHATH 0a3oBEIC 3HaetT (bYHI[aMeHTaHBHI)Ie 3aK0HBI | [TOJTOKCHUA, KOTOPBIC JIC)KAT B OCHOBC
3HaHUS B 00J1aCcTH (DU3UKH DUIMKY U pATHODHIHKH COBPEMEHHBIX TU(PPOBBIX METOJIOB
1 paguoPpu3uKu U OTIK-1.2 KOPPEJALMOHHOTO U CIIEKTPATLHOTO
HCII0/Ib30BaTh UX B OLICHUBAHMS; KJIACCHYCCKHUE METOIbI

YMmeer NPUMCHSTH 0a30BbIC 3HAHUS B

npodecCHOHaIBHOM OLIEHMBAHMS MaTEMaTHYECKOIO
JIEATEILHOCTH, B TOM obmactu GU3MKK U paguoO(YU3MKK B OKUJIaHUS1, KOPPEISIIIUOHHOM

qucie B cepe NpOo(ECCUOHATILHON NEATENLHOCTH, B (GYHKIUH U CIIEKTPAIbHOMN MIIOTHOCTH
[eJarOrnYECKOM TOM 4HucClie B cepe Meaarorndeckoii| MOIHOCTH CTAllMOHAPHOIO
JEATENHLHOCTH. NeSTeIbHOCTH CITy4aifHOTO TPOIIECCa; COBPEMEHHBIE

OITK-1.3 HenmapaMeTpHuecKue u
rnapameTpu4ecKue METOIbI
1IU(POBOTO CHEKTPATEHOTO
OLCHUBAHUA.

Ymenusa: npaBubHO NPEACTaBIATh
BO3MOYXHOCTH CYIIECTBYIOIUX
1M(POBBIX METOJIOB
KOPPCIIIIUOHHOTO U CIICKTPAJIBHOT'O
OIICHUBAHMS U 00JaCTh UX
MMPUMCHCHUA

Haegbiku: HaBBIKAMU MCTIOTH30BaAHUS
JIMHEWHBIX KOPPEISIIUOHHBIX U
CHEKTPAILHBIX METOJIOB IIHU(PPOBOI
00pabOTKM CUTHAJIOB.

Brnageer TeopeTnueckum u
OKCIICPUMCHTAJIBHBIM alliapaTomM JJIsa
pelieHus 3a1a4 npodeccuoHaIbHON
NeSTeTbHOCTH, B TOM YHUCIIE B cpepe
MeJarornyeckou nesTeIbHOCTH




OIIK-3 Cnocoben
UCIIOJIb30BATh
nH(pOPMAaILMOHHbIE
TEXHOJIOTUH U
IPOrpaMMHBIC CPEICTBA
MIPH PEUICHUH 337134
npodeccnoHaTbLHOMI
JesITeTbHOCTH, COOJTIOIast
TpeOOBaHUS
nH(pOpPMAITMOHHOM
0e30macHOCTH

OIIK-3.1.

Hcnonb3yer nHGOpMamoHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU
IIPU [IOUCKE HEOOXOTUMOM
uHpOpMaIU

OIIK-3.2.

3HaeT COBpeMEHHbIE HHTEPAKTUBHBIC
IIPOrpaMMHBIE KOMIUIEKCHI U
OCHOBHBIE ITPHEMbI 00pabOTKH
9KCHEPUMEHTAIbHBIX JAHHBIX, B TOM
YHCIIE C UCTIOJIb30BAHUEM
CTaHJAPTHOI'O IPOTrPAMMHOIO
o0ecreyeHus, MakKeToB MPOrpaMm
00I1Iero U CIelHaTIbHOI0 Ha3HAUCHMS
OIIK-3.3.

Brnaneer MeTojaMu KOMIBIOTEPHOIO
MOJICIIUPOBAHUS (PU3HUECKUX
IIPOILIECCOB NpH Iepeiaue
nH(bOpMAINY, TEXHUKONH HHKECHEPHON
1 KOMIIBIOTEPHOM rpaduku

3HanuA: COBpEMEHHbIE
HenmapaMeTpuuecKue u
napaMeTpUIeCcKUue METOIbI
1M(POBOTro CHEKTPATBLHOTO
OLICHUBAHMS.

Ymenusa: ucnonszoBars
COBpPEMEHHBIE METOBI 00PabOTKH
CUTHAJIOB COCTABJICHUS CJIOKHBIX
MIPOrPaMMHO-AIIAPATHBIX
KOMILIEKCOB 00paboTKH HHPOPMAITHH
B peabHOM MacIiTabe BpeMEHHU.
Haeviku: pa3paboTKH alrOPUTMOB
JUTSI U3BJICUEHUST MH(POPMAITMOHHBIX
napaMeTpoB U GYyHKIUH,
OTHCHIBAIOIIUX SIBIICHUS TIPUPOIBI, U3
CIIy4aliHOM NIOCJIEN0BATENBHOCTH
JAHHBIX.

IIK-1 Croco6HOCTE
OpPraHUu30BBIBATH U
IIPOBOJAUTH HAYYHO-
HCCIIeI0BATEIbCKYIO U
OIIBITHO-
KOHCTPYKTOPCKYIO paboTy
CaAMOCTOATCIBbHO U B
COCTaBE HAy4YHOTO
KOJIJIEKTHBA.

IK-1.1
[IpoBeneHue pabot mo oOpaboOTKe M

aHanusy Hay4HO-TEXHUYECKON
uH(popMaLU u pE3yJIbTaTOB
HCCIIEN0BAHUMN

IIK-1.2

OcyiecTBienue HAy4yHOTO
PYKOBOJCTBa IIPOBEJECHUEM
HCCIIEN0BAHUMN o OTJIE€IIbHBIM
3aa4am

[IK-1.3

VYnpasieHue pe3yabTaTaMyd Hay4HO-
HCCIIEIOBATENbCKUX U OIBITHO-
KOHCTPYKTOPCKUX paboT

3HanuA: TOHUMATh IPUHIIUIIBI
paboThI COBpEMEHHOM
PaaMOTEXHUYECKOM anIaparypsl B
YCIIOBUSIX IpUEMa CIIy4alHbIX
JTAaHHBIX; METO/BI IKCILUTYaTalluH
paZMoOdIIEKTPOHHOM anmnapaTypsl B
YCIIOBUSIX ILIYMOB U IOMEX
€CTECTBEHHOI'O WJIM UCKYCCTBEHHOI'O
IIPOUCXOXKIACHHUS.

Ymenusa: npaBunbHO BEIOUpPATh
PEXUMBI PYHKIIMOHUPOBAHUS
COBPEMEHHOM PaIMO3IEKTPOHHON
anmnapaTypsl B YCIOBUSAX pEaJIbHbBIX
LIYMOB U IIOMEX; KOPPEKTHO
MCIIOJIb30BaTh METOIbI 00paboTKH
CIIy4alHbIX TAHHBIX JJIS
MUHUMU3ALUU BIUSHUS IOMEX U
LIYMOB.

Haegviku: 06paboTKH cirydaitHOM
uHpOpMAaLUU COBPEMEHHBIMU
KOPPEISLIMOHHBIMU U
CHEKTPAJIbHBIMA METO/IaMHU.




IIK-2 CriocoGHOCTB
9KCIUTyaTHUPOBATh U
pa3BUBaThH
PaarodIeKTPOHHBIC
CpeAcTBa M KOMIUIEKCHI
Pa3INYHOTO
(GyHKIIMOHATIBHOTO
Ha3HAYCHUSI.

[1K-2.1

TexHnueckoe o0cyKUBaHHE
CIIO)KHBIX (DYHKIIMOHAJBHBIX Y3JI0B
PaaMOAIEKTPOHHOM anmapaTypsl
[IK-2.2

TexHnueckoe o0cyKUBaHUE
PaguO3IIEKTPOHHOM anmnaparypsl
I1K-2.3
Opranu3alioOHHO-METOUUECKOE
obecreyeHrne TeXHUUECKOn
9KCILTyaTaluy paguo3JIeKTPOHHBIX
KOMILJIEKCOB

3HanuA: YUCIEHHBIX METOL0B
KOMITHIOTEPHOM 00pabOTKH
CIIy4alHBIX JAHHBIX
KOPPESIUOHHBIMU U
CHEKTPAIbHBIMUA METO/IaMHU.
Ymenusa: npuMeHsaTs cCoBpeMeHHbIE
KOPPEISIUOHHBIC U CIIEKTPaIbHbIC
METOJIbI JIsI pa3paboTKu
MPOrPaMMHOTO O0ecTieueHus Ha
OJIHOM M3 SI3bIKOB
IPOTPaMMHUPOBAHUS; HCIIOJIB30BATh
MHTEPAKTUBHbIC MATEMATUYECKUE
MaKeTHI 17151 00pabOTKH CITydaifHBIX
JTAHHBIX.

Haegviku: B NCIIOJIB30BAHUU
COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTUH [t 00pabOTKH
CIIy4aifHbIX TAHHBIX.




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKoCTh AMCHMIJIMHBI COCTaBJIsAET 3 3a4eTHBIX eAUHNL , 108 yacos, 14 — jieknumn, 28 — npakTHyeckne, 66 — camocrosiTe1bHast padora
DopmMa OTYETHOCTH: 324€T

4.1 Conep:xanue TUCHHUIIMHBI, CTPYKTYPHPOBAaHHOE M0 TEMaM, C YKa3aHHEM BH/I0B YUeOHBIX 3aHATHII M 0OTBEJEHHOI0 HA HUX KOJIHYECTBA
aKaJeMHYeCKHX YaCOB

Bupp! yaeOHOW paboThI, BKITFOYAst CAMOCTOSTEIBHYIO PaboTy
00yJaronuXxcst ¥ TPYyI0EMKOCTh DOopMBI TEKYIIETO
(B yacax) KOHTPOJIA
Ne ni/mt Paznen mucuumninHb/ TeMBbI o, 5 yCIIeBaeMOCTH
§ KonrakrHas paboTa mnpernoaaBarelis ¢ 00y4aroIuMICs E (DOpMa
b p penon yHaiomn 3 s TIPOMEKYTOYHOH
@] % S arTecTaluu (no
Jlexumu CemuHapcKue JlaGoparopHbie 5 8, cemecmpam)
(IpaKTHYeCKHe S
3aHATHSA) 3
1. OCHOBHBIE IOHATHUS U METOJIbI TEOPUU CITyYaHHBIX 8 6 12 30 Pemienue 3azau,
byHKIUH. yaer
MOCEIIEHUIA,
TEOPETUUECKUN
tecT Nel.
2. [IpakTUueckue KJIacCCHIECKNe METO b 8 8 16 36 Perenue 3anay,
KOPPEJLIMOHHOIO U CIIEKTPAJIbHOIO aHAIN3a yHaer
o IIOCCIICHHUU,
CIIyYanHbIX JAHHBIX. t .
TCOPECTUICCKUU
TecT Ne2.
HToro yacos 14 28 66
4.2 Tl;1aH BHeaAyANTOPHOM CaMOCTOSATEJIbHOH Pa0oThl 00yYAOIIMXCS MO0 TUCHHUIIIMHE
Y4ebHo-
OlLeHOYHOE MCTOJHUYECCKOEC
Cemectp HaszBanue pa3zzaena, TeMbl CamocrosTenbHast paboTa 00yJaromuXCs CH CICTEO obecnieueHue
e CaMOCTOSITeTTLHON
paboTshl
Bun camocrositensHON paboThI Cpoxu 3aTpaTsl BpeMeHu (4ac.)
BBIIIOJTHCHU S
1. OCHOBHBIE TIOHATHUSI U METOJIbI TEOPUU Tlo IIpaBunbHbIe [Ipumepst
o o IIOAXO0Abl U IoaAxoa0B U
CITy4alHBIX (yHKLIUH. Pemrenue 3amau Cepe/HHbI 30 X0 X0
ceMecTpa OTBECTHI B METOO0B
peUICHUU 3aa4 peuicHusA 3aga4
2. [IpakTHyecKue KIaCCUYeCKHE METObI Tlo ko TpaBuibHbIE Tpumepst
KOPPEJSILIMOHHOTO U CIIEKTPAIIbHOTO aHaJIM3a Pemenue 3agau cemectpa 36 HIOAXOABI H MOJXO/I0B U
CIIyYaHBIX TaHHBIX. OTBCTHI B METON0B




| |

peuicHuur 3aga4

peuicHuA 3agaq

OO01mas TPyI0EMKOCTh CAMOCTOSATEIBHON paObOTHI IO JUCIUTUIHHE (Yac)
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BromkeT BpeMeHU caMOCTOSITENIbHOM paboThl, MPEIYCMOTPEHHBIH YUSOHBIM TUIAHOM JJIST JaHHOH
TUCITATIINHEI (Jac)

66




4.3 Conepxanue y4eOHOIro MaTepuaJa
Moayab 1. OCHOBHbIE IOHATUS U METO/IbI TEOPUHU CIAYYAHHBIX QYHKIUIMA.

1. Beenenue. 3agaun kypca, ero cogepxkanue. OOmiast XapakTepUCTUKa COBPEMEHHBIX
METOJIOB CIIEKTpajIbHOro olleHMBaHUs. OCHOBHBIE CBOMCTBA CTAllMOHAPHBIX CIYYalHBIX (DYHKIUH.
Omnpenenenue cny4aiftHOH QyHKIUH.

2. Meroap! onucaHus ciaydyalHbIX QyHKIMH. MOMEHTHI CITy4ailHOW (yHKITHH.
Koppensimonnas teopusi. CranmonapHocts. CBOMCTBa KOPPETSAIMOHHON (PYHKITUH.

3. CriekTpanbHOE pa3sioKeHHUE CTAllHOHAPHOIO CiIydaifHoro nponecca. CriekTpaibHoe
pasznoxeHue KoppensanonHoi ¢pyHkiuu. Teopema boxuepa-Xunuuna. Teopema Bunepa-XuH4unHa.

4. [ToHsITHSA HECMENIEHHON U COCTOATENIbHOM OlleHKH. O1leHKa CPEHEro 3HAYEHHUSI 110
pe3yabTaTaM HaOMIIOICHHH. Dproaudeckas TeopeMa sl MaTeMaTuYecKoro oxuaanus. PekypcusHoe
OlLICHHBaHME MaTeMaThyeckoro oxuaanus. [lepBoe onpenenenue 3pPeKTUBHOTO pagnyca KOppeIaluu U
€r0 CMBICII.

5. OrneHuBaHUE KOPPEIAIMOHHON (PYHKITUHU IO pe3yIbTaTaM HaOMIOACHUN. Dprogudeckas
TeopemMa /sl KoppesinnoHHoi GyHKiun. KoppensiuonHoe okHo. PekypcruBHOE OLIeHUBaHHE JUCIIEPCUU.
Bropoe omnpenenenue 3hpexkTUBHOTO paanyca KOPPEIsluy U €r0 CMBICIL.

6. Jlucniepcus OLIEHKH MaTeMaTHYECKOI0 OKUJaHUs O€I0ro nyMa Ha BbIXO0Je
HU3KOYaCTOTHOTO QuiibTpa. Jucmnepcus OleHKH KOPPEISIIMOHHON (PYHKIIMK OEJIOTOo IIyMa Ha BBIXOJIE
HU3KOYaCTOTHOTO (riibTpa. CMBICI U MHTEPIIPETALUS TTOITYIEHHBIX COOTHOIICHUH.

7. OneHnBaHUE CIIEKTPATbHON TNIOTHOCTH MOIIHOCTH CTAIIHOHAPHOTO CIIY4ailiHOTO
npornecca. Cmemennocts onenku CIIM. Hecocrosrensnocts onenku CIIM. Koppensimmonnast GpyHKIus
onenku CIIM.

8. Teopernueckrne 0OCHOBBI KJIIACCUYECKUX METOJI0B OLIEHUBAHUS CIIEKTPAJIbHOM IMIIOTHOCTH
MOIIHOCTH. MeToJ ocpeiHeHus o aHcam6it0. MeTo1 ocpeiHeHus o yactore. CrekTpaibHOe OKHO.

Monyas 2. [IpakTHuecKkne KJIaccCHYecKHe MeTOAbI KOPPEIAIHOHHOTO U CIEKTPAJIbHOTO
aHaJM3a CJIyYalHbIX JaHHBIX.

l. IIpakTnueckoe ouennsanue CIIM kiaccuueckumu Meronamu. Knaccuueckne MeTobl
CHEKTPAJILHOTO aHajIu3a (Mepruo1orpaMMHBINA METON).

2. SIBnenue YrTeuku. BpeMeHHOE OKHO Ha TaHHBIE.

3. Koppenorpammusiit metox onenku CIIM.

4. ITepuonorpammusiit Mmetox ouenku CIIM; KoMOrHUpOBaHHBIE TEPHOOrPaMMHBIE-
KOppEeIorpaMMHBIE OLIEHKH.

5. JuckpetHoe npeobpazoBanue Oypbe U €ro CBOUCTBA.

6. CBs13b AMCKPETHOTO M HEMPEPHIBHOTO MPEOOPA30BAHUM.

7. PasenctBo IlapceBans B HEMpepbIBHOM U TUCKPETHOM CIIy4asiX.

8. JIuneiiHas u Kkpyrosasi cCBepTKU. D(PPEKThI AMali31MHra B 4aCTOTHON U BpEMEHHOM
obnacTsx, 3 PeKThl MOAMEHBI YaCTOTHI.

0. Cnapennoe npeoOpazoBanue Oypre. [IpeodbpazoBanne Oypre ABOWNHOM TTUHBI.

10. BricTpble anropuTMbl AUCKpETHOTO npeodpazoBanus Pypbe. Anroputmsl Kynu-Teroku.
Pa3pemienne n npousBeieHUE «yCTOMYUBOCTD * IMTEIBLHOCTD *IIMPHHA [TOJIOCHI».

11. [IpakTHyeckue aaropuTMbI KIACCUYECKOTO CIIEKTPAIIbHOIO OLICHUBAHHUS.

V. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

HanmeHnoBaHMe TeM 3aHATHI ¢ HCIIOJIb30BAHNEM AKTHBHBIX GopM 00ydeHHs :

®opma / MeToibl HHTEPaKTUBHOTO Konso
00yJeHus 4acoB

1 |BBenenue. 3amaun Jlexuun. Pemenue 3anau 1,1

No Tema 3aHATHS Bun 3angarns




Kypca, ero
conepxkanue. Oomas
XapaKTePUCTHKA
COBpPEMEHHBIX
METOJIOB
CHEKTPAIBLHOTO
OIICHUBAHMSI.
OcHOBHBIE CBOMCTBA
CTAIlMOHAPHBIX
CITy4aiHbIX (DYHKITHIA.
Ornpenenenue
CIy4aiHON QYHKIINH.

[IpakTuueckoe

Mertoibl onucanus
CITy4aiHbIX (DYHKITHI.
MoMeHTHI citydailiHOU
GbyHKIIH.
Koppensauunonnas
TeopHsl.
CrannoHapHOCTb.
CaoiicTBa
KOPPEISALIMOHHON

byHKIIH.

Jlexiun.
IIpakTrHueckoe

Pemenue 3amau

1,1

CrnektpanbHoe
pasziokeHue
CTallMOHAPHOI'O
CIIy4aliHOTO IIpoLecca.
CrnektpanbHoe
pasznokeHue
KOPPEISILIMOHHON
¢ynkuuu. Teopema
boxuepa-XuHunHa.
Teopema Bunepa-
XHWHYMHA.

Jlexuun.
IIpakTrHueckoe

Pemenue 3amau

1,1

ITonsaTus
HeCMENIeHHOH 1
COCTOSITEIbHOM
oneaku. Onenka
CpeIHEero 3HAYEeHUs 110
pe3yiabTaTam
HaOIIOIEHUH.
Dproauyeckas
Teopema s
MaTeMaTU4eCKOro
O0XKHTaHUS.
PexypcuBHOE
OIICHHUBaHUE
MaTeMaTU4eCKOro
oxunanus. [lepsoe
ompeeIecHue

3¢ EKTUBHOTO

Jlexuun.
IIpakTrHueckoe

Pemrenue 3agau

1,1




paaunyca Koppensiuuu u
€ro CMBbICIL.

OuenuBanue
KOpPETSALMOHHOMN
¢byHKIMU TIO
pe3yibraTam
HaOIIOACHUH.
Dproaunyeckas
Teopema JiIs
KOpPETALMOHHOMN
GbyHKIMN.
Koppensaunonnoe
OKHO. PexypcuBHoe
OLICHUBaHUE
nucnepceuu. Bropoe
orpezeneHue

3¢ dEKTUBHOTO
paaunyca KOppemnsiuu u
€r0 CMBICII.

IIpakTHueckoe

Pemenue 3amau

1,1

Jlucriepcusi OLeHKU
MaTeMaTHIeCKOTO
oXKu1aHus 0enoro
ITyMa Ha BBIXOJIC
HU3KOYaCTOTHOT'O
¢bunbTpa. Jucnepcus
OLICHKHU
KOPPEISALIMOHHON
¢byHkuu 6emoro
ITyMa Ha BBIXOJIC
HU3KOYaCTOTHOTO
¢unprpa. CMBICT U
WHTEpPIIpETAIHS
MTOJTY9IE€HHBIX
COOTHOILICHUH.

IIpakTrHueckoe

Pemenue 3agau

1,2

OrneHuBaHue
CIIEKTPaIbHOMN
MJIOTHOCTH MOIIHOCTH
CTalMOHAPHOIO
CIIy4aliHOTO IIpoLecca.
CMeIeHHOCTh OLIEHKH
CIIM.
HecocrosarensnocTts
onenku CIIM.
Koppensuunonnas

(G yHKIHS OTIEHKH
CIIM.

Jlexuumu.
[IpakTruueckoe

Perrenue 3agau

1,2

Teopetnueckue
OCHOBBI KJIACCHYECKUX
METO/0B OLICHUBAHUS
CIEKTPaJIbHON

Jlexuun.
IIpakTHueckoe

Pemenne 3anau

2,1




IJIOTHOCTH MOIIHOCTH.
MeTton ocpeHeHus 1o
aHcamOmto. Meron
OCpEIHEHUS T10
4acToTe.
CnekTpajibHOE€ OKHO.

IIpakTueckoe
onenuBanue CIIM
KJIaCCHYCCKUMM
METOJaMH.
Knaccuueckre METO b
CHEKTPaIBLHOTO
aHanm3a
(mepuoorpaMMHBIT
METOJ).

Jlexiun.
[IpakTrueckoe

Penrenue 3anau, pazpaboTka MporpaMMHOTO
obecrneyeHus Mo KJIACCUYECKUM METOIaM
CIIEKTPAIBHOTO aHAIN3a

1,2

10

SIBneHne YTeuku.
Bpemennoe okHO Ha
AHHEBIE.

Jlexiun.
[IpakTryeckoe

Pemenue 3amayu, u3yueHue CBONCTB OKOH Ha
OCHOBE pa3pabOTaHHOTO MPOTPAMMHOTO
o0ecrieyeHnst

1,1

11

KoppenorpamMmmHslii
meton oneHku CIIM.

Jlexiuu.
IIpakTrHueckoe

Pemenue 3agau, mporpaMMHasi peaau3anus

2,2

12

[TeprnomorpamMMHBIiA
meTon onenku CIIM;
KomOuHMpOBaHHBIE
MepPUOI0TPaAMMHbBIE-
KOppeJIorpaMMHbIC
OIICHKH.

Jlexiun.
[IpakTryeckoe

Pemenue 3anay, nporpaMmHas peaau3arus

1,1

13

JuckpetHoe
npeoOpa3oBaHue
@ypbe U ero CBOKCTBA.

Jlexiuu.
IIpakTrHueckoe

Pemenue 3anay, nporpaMMHas peaau3arus

1,2

14

CBs13b TUCKPETHOTO U
HEIMPEPBIBHOTO
npeoOpa3oBaHMil.

Jlexuuu.
[IpakTruueckoe

Perrenue 3agau

1,1

15

Pasenctso [lapceBais
B HENIPEPBIBHOM H
JICKPETHOM CIIyyYasix.

Jlexiun.
[IpakTruueckoe

Pemrenue 3agau

1,2

16

JInneinas u Kpyrosas
CBEpTKU. DPPEKThI
JJai3UHTa B
YaCTOTHOM U
BPEMEHHOMN 00JIaCTsX,
3¢ (HeKThl TOMEHBI
4acTOTBHI.

Jlexuun.
IIpakTrHueckoe

Pemenne 3aaaY, [IporpaMmMHas peajin3anus

2,2

17

Cnapennoe
npeoOpazoBaHue
Dypee.
[IpeobpazoBanue
dypbe 1BONHOMN
JUTUHBIL.

Jlexuun.
IIpakTHueckoe

Pemenne 3amad, mporpaMMHas pearn3aris

1,1

18

BeIcTpBIE anropuT™Mbl
JTMCKPETHOTO

Jlexuun.
IIpakTHueckoe

Pemenwne 3ana4, mporpaMMHas peaau3aius

2,2




npeoOpa3oBaHUs
®dypbe. AITOPUTMBI
Kynu-Trroku.
Pazpemenue u
MIPOU3BEJICHUE
«yCTOWYHBOCTH

* NN TETPHOCTh
*IIMpUHA MOJIOCKI.

19

[IpakTnueckue Penrenue 3anau, mporpaMMHasi peaii3arus
aJrTOPUTMBI
KJIACCUYECKOTO
CIIEKTPAITBHOTO
OLICHUBAHUSI.

Jlexiun.

[IpakTrueckoe 2,2

Wtoro uacos 14, 28

Yuausepcurera (30 u [IOT). AyautopHbie 3aHsATUS U Apyrue (GOopMbl KOHTAKTHOH pPabOTHI
o0ydJaromuxcs ¢ MpernoaaBaTeieM MOTYT MPOBOAMUTHCS C UCHOIb30BaHueM miardopm Microsoft Teams,
MOODLE u apyrux, B TOM YUCJI€, B pEKUME OHJIANH-JIEKIIUI 1 OHJIAaH-CEMUHAPOBY.

VL. OEHOYHBIE CPEJICTBA JIJISI TEKYIIEI'O KOHTPOJISI U TPOMEXYTOYHOM

ATTECTALUUN

TeKYUIUl KOHTPOJIb B (hOpMe YCTHBIX TECTOB, TPOBEPKA JOMAIIHUX 3aJaHHH,

pPYyOexHBIi KOHTPOJIb B POpME MUCEMEHHBIX TEOPETUUECKUX TECTOB M KOHTPOJIBHBIX PaboT,
NMPOMEKYTOUYHASI ATTECTAI[USI — UTOTOBBIIl KOHTPOJIb B popMe 3a4eTa (3a4eT ¢ OLIEHKOW yCIIeBaeMOCTH
Ha OCHOBE 0aJUIbHO - PEUTUHIOBOM CUCTEMBI).

N

VILYYEBHO-METOANYECKOE OBECIHHEYEHUE JUCIIUITJIMHBbI

7.1. OcHoBHas1 JIMTEpPaTypAa.

Omnmnenreiim A., Hladep P. [ludposas o6padotka curnanos: [lep. ¢ anri. - M.: Texnocdepa,
2012. - 1048 c.

Cepruenko A.b. udpoas oOpaboTka curnamoB: yde0. mocobme. — 3-¢ u3a. -bXB-
ITetepOypr, 2011. - 768 c.

7.2. JlonosHuTEIbHAS JJUTEPaTypa.

Puvappn Jlaiionc Lludposas o6padoTka curnanos: Ilep. ¢ anra. - M.:OOO bunom-IIpecc,2013.
—656 c.

Ymusmkus C. B Teopernueckre ocHOBBI IM(POBOIT 00pabOTKH U MPEACTaBIECHUS CUTHAJIOB :
yueb. [Tocobue. - M.: U] «DOPYM»:MMTHOPA-M, 2012. -368 c.

Mapmn-mn CJIL. LudpoBoii ciekTpainbHbIA aHaIU3 U ero npuioxkenus. - M.:Mup, 1990 r., —
584 c., .

SArnom A.M. KoppensuuoHHasi Teopusl CTAllMOHAPHBIX CIIy4aWHBIX MpoueccoB. JIeHnHrpan
ruapomereonsaart, 1981 r. — 280 c.

bneiixyr P. beictprie anroputmsel ¢ poBoii 00padoTku cursaios. - M.:Mup, 1989 r., — 448
C., UIL.

Bgenenune B nudposyto ¢unstpauuto. [lox pen. P. boruepa nu A. Koncrantunuauca: Ilep. c
aHri. - M.: Mup, 1976. - 216 c.

Pa6unep JI., 'oynn b. Teopus u npumenenue nudponoit 06padoTku curnanos: Ilep. ¢ anri. —
M.: Mup, 1978. - 848 c.

Otnec P., DOHOkcoH JI. [IpukiiaHoOi aHanu3 BpeMEHHBIX psaoB. - M.:Mwup, 1982 r. — 428 c.,
WL

benpat k., [Tupcon A. IlpuknagHoi aHanu3 ciaydaHbIX JaHHBIX - M.:Mmup, 1989. —540 c.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Cxusip b. Ludposas cBs3p. Teopernueckue OCHOBBI M MpakTHueckoe nmpumeHenue: Ilep. ¢
aHri. - M.: U3parenbckuii nom "Bunbsamc", 2003. - 1104 c.

JI.B. HoBukoB OcHOBBI BeiiBieT—ananu3a curnaioB. Cankr-IlerepOypr, 1999r. — 152 c.
H.V.Tadtc, P.Kymapecan. OneHka 4acTOT CyMMBbI HECKOJIBKHUX CHHYCOWI: Monudukanus
METOJla JIMHEHHOro TpeJCKa3aHus, cpaBHUMas 1O dS(PPEKTUBHOCTH C  METOJIOM
MakcuMmainbHOTro npaaononoous./ TUNUIP, 1.70, Ne9, 1982.C.77-94.

X.JI. Huxmac, M.P.ParyBep bucnekrtpanbHOoe OIleHHBaHWE NPHUMEHUTENBHO K HU(PPOBOH
obpabotke curnanos//TUUP, 1.75,N7,1987. C.5-30.

C.H.Keii, C.J.Maprn CoBpeMeHHBIE METOABI CHeKTpaipHOro axanusa. O63op. //TUMUDIP,
T.69, Nel1, 1981. C.5-51.

M.U.Munnep, [.JI.Cuaiinep. Pons mpaBaomnomoOusi U SHTPONUU B 3aJa4aX C HEMOJHBIMH
nanHbiMu: [IpuiiokeHus K 3ajayaM OLIEHHMBAaHUS WHTEHCHUBHOCTHM TOYEYHBIX IPOLIECCOB U
YCIIOBHBIX TeIUIeeBbIX KoBapuanuid.// TUUIP, 1.75, Ne7. 1987r. C.31-50.

O.T.Ixeitac. O TOru4ecKkoM OOOCHOBAaHHMHM METOJIOB MakCUMalibHOW sHTponuuto.//TUUIP,
T.70, Ne9. 1982. C.33-51.

J.JIx.Tomcon. CnekTpaibHoe oleHHBaHHEe M TapmoHuyeckuit anamus.//TUUDP, 1.70, Ne9.
1982r., C.171-219.

J.JIx.Yaitngepe, J.I1.Cxkunnep, P.YU.Kemepeiit Kenctp u ero mpumenenue mnpu oO6paboTke
nauaeix. 0630p.// TUNDP, 1.65, Nel10, 1977. C.5-21.

Maxkc XK Meroapl U TexHHUKa 00paOOTKM CHTHAIOB MpHU (pU3nUeckux u3mepeHusix. M.:Mup,
1983. T.1. 312 c.

I'pubynun B.I'. I'moccapuit mo uudposoit 00paboTke CUTHAIOB (IIpelBapUTelibHAs BepcHs) /
http://d.theupload.info/down/x94bmuhf2 ffnek6pg3 mnporw9h2p8if/gribunin_v g glossarii_p
o_cifrovoi_obrabotke signalov.pdf —28c.

Hesxono B., AopamenxoBa U. MATLAB. O0paboTka CHTHaIOB W H300paKSHHIA.
Cnenuanbnbiii cripaBouHuK. — CII6.: [Tutep, 2002, —608 c.

7.3. Cincok aBTOPCKUX METOAMYECKUX Pa3padoToK.
[Tporpamma Ui MHTEPAKTUBHON KOPPEISIIMOHHON M CHEKTPAIbHOM 00pabOTKH aHHBIX Spectr

(spektr.exe), paboTtaromias moj ympaBlieHHeM omnepanuoHHbIX cucteM Linux OpenSuSe-15.2, Debian u
Windows 7. (ucrionHsemsliit ¢aiin ans BeiOpanHoit OC npenocTaBiiseTcs: IpernoaaBaTesiem).

7.4. llepuoanyeckue U3IaHUS

7.5. Ilepeuennb pecypcoB cetu UHTepHET, HEOOXOAMMBIX /1JIs1 OCBOEHHS TMCUMILIUHBI
[Tudposas obpaboTka curnasnos: http://ru.dsplib.org/

Hayunas 6nbnuoreka n30paHHBIX €CTECTBEHHO-HAYUHBIX W3/1aHui: http://sernam.ru/
Teopus u npakTHKa BelBIeT-mpeoOpa3oBanus: http://autex.spb.ru/wavelet/books.htm
Cawmas 6ombias 6ecruiaTHast dJeKTpoHHast onbnuorexka BookZZ: http://ru.bookzz.org/
DnekTpoHHO-6n6HoTeuHas cuctema (OBC) FOPAWT www.biblio-online.xn--ru-efa

7.6. IIporpammHoe obecnedeHne MHGOPMAHMOHHO-KOMMYHHKAIHOHHBIX TEXHOJIOTHI
Omnepammonnsie cuctemsl Linux OpenSuSe-15.2, , Debian, Windows Xp/2000/7/8/10/ ¢

BO3MOXHOCTBIO BBIXOJId B BCCMUPHYIKO KOMIIBIOTCPHYIO CCTh HHTepHeT.

VIII. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHbBI
8.1. YueOHo-1200paTopHoe 00opynoBaHue.

8.2. IlIporpamMmHBIe cpeacTBA.
Microsoft Windows, Microsoft Office, Windows CAL's - Jlorosop 232.02.02.03-16/60 ot

10.08.2018 r., ¢ 10.08.2018 r. mo 10.08.2019 r.; Jorosop Ne232.02.02.03-16/46 ot 30.08.2019 r., c


http://sernam.ru/
http://autex.spb.ru/wavelet/books.htm
http://ru.bookzz.org/

31.07.2019 r. mo 30.07.2020 r.; I'ocynapcrBennsiii koHTpakT Ne SC-P/5679-01/07 ot 04.12.2007 1., ¢
21.12.2007 r. (cpok ucnonb3oBanus [10 Heorpanuyen).
OnuH U3 UHTEpHET-Opay3epoB.

8.3. Texunueckue 1 31eKTPOHHbIE CPEICTBA.
ITepconanbuple koMmmbioTepsl oA ymparieHueM OC Linux OpenSuSe-15.2, Debian wim
Windows Xp/2000/7/8/10/.

IX. METOOAUYECKHUE YKA3AHUA JIsd OBYYAIOHIUXCA MO OCBOEHHUIO
JAUCHUIIJINHBI

Ecnu yuebHbie 3aHsTHS MPOBOAATCS ¢ ucnoiabzoBanuem DO u JIOT, To mpu ux opraHu3ainuud u
MIPOBEICHUU HEOOXOAMMO PYKOBOJICTBOBATHCS COOTBETCTBYIONIMMH METOINYSCKUMU PEKOMEHIAIMSIMH,
yrBepxaeHHbIMU [Ipukazom pexkropa FODY Ne 394 or 17 mapra 2020 r. 1 MHCTPYKIUEH, pa3MEILIEHHON
o ajpecy:

https://sfedu-my.sharepoint.com/:w:/g/personal/pvmakhno_sfedu ru/EQjmJR-
m9VNOrcfHDiwB xwBWIDobp8 WCpx- G6jnQ-dA?e=kWQ61P%F1

[lpu wucnomp3oBanuu 1wiarpopmer MOODLE  (cepeuc  JAOT HO®DY) nHeodbxomumo
PYKOBOJICTBOBATbCSI COOTBETCTBYIOIIEH MHCTPYKLIHUEH, pa3MellleHHOM o aapecy: http://urtest.sfedu.ru/



X. YYEBHASA KAPTA JUCHUIIJIMHBI

Kanausbl nepenauu nannbix. LHingposbie MmeToabl 00padoTKHU CIy4YaliHBIX CHTHAJIOB
Yacrts 2. «lIndposbie meToaa 00padOTKU CIIyYAHHBIX CUTHAJIOBY»

3 3au.ef1.; ak.4u Bcero: - 108 yac., B T.4.: Jekiui - 14 yac., mpakTMH4eCKUX 3aHATHH - 28 yac.,
camocCTosITeNIbHas paboTa CTyIEHTOB - 66 yac.
[IpenomaBatens - mpod. Beprorpamos I'.T.
Kadenpa Pamunodusuxu
Kypc 4 Cemectp 8 Hampasnenue noarotoBku (cneruanbHocTh) 03.03.03 - Pannodusuka, npoduis —
¢bu3nKa pagroBOIIH.

Ne | Buibl KOHTPOJIBHBIX MEPOIIPUATHI Texymuii KOHTposb | PyOesxHbIi KOHTPOIh
(npu HAJIMYMM)

Moayas 1 21 29

1. | Ilocemenue nekuui ¥ NPaKTUYECKUX 21
3aHATHH

2. | BeimonaHeHne caMOCTOATEILHBIX 14
VHJIMBU1YQJIbHBIX 33JIaHUN

3. | KontposbHas pabora 15
MoayJn 2 21 29

1. | Ilocemenue AeKUN U MPAKTUIECKUX 21
3aHATHI

2. | BeImoaHeHHE caMOCTOSTEIBLHBIX 14
WHJIMBUIYQJIbHBIX 3aJIaHUN

3. | KonTponbHas pabota 15
Bceero 42 58
Htoro 100
[Ipomexxyrounas arrecranus 3ayeT NpoBOAHMTCS NP
B (1)OpMe 3a4eTa J(':I:I'-IHOM CO6€C€I[OB3.HI/II/I co

YACHTOM, €CJI1 B 3TOM
HMMEETCsI HeOOXOJUMOCTb.

Htoro 100
BonycHble Oabl ‘ no 10

[Ipenonasarens 7 Beprorpanos I'.I'.
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INEPEYEHD KOMHETEH].II/Iﬁ, OOPMUPYEMBbIX I[I/ICI[I/IHJII/IHOﬁ
IHudpoBbie MeTOABLI 00PA0OTKH CJOYVYANHBIX CUTHAJIOB

(HaumeHoBaHUe OUCYUNTUHDL)

KOMHI;?CHHHI/II/I (DOpMy.]'II/IpOBKa KOMIICTCHIIU
1 2
OBHIENPO®ECCHOHAJIBHBIE KOMIIETEHLIUA

OIIK

OIIK-1 Crniocoben mpuMeHsTh 6a30Bble 3HAHUS B 00J1aCTH (PU3UKU
Y paarnoU3UKU ¥ UCIIOIH30BATh UX B MPO(ECCHOHATBHOM
JeSITeIbHOCTH, B TOM YHUCIIE B chepe Mmeaarornueckon
JEeSITEIIbHOCTH.

OIIK-3 CrniocobeH ucnosp30BaTh HHHOPMAIIHOHHBIE TEXHOIOTUN
Y TIPOTPaMMHBIE CPEJICTBA MPH PEIICHUH 33124
npoeCCHOHATTLHON EATENIbHOCTH, COOTI0Iast
TpeboBaHus HHOOPMAITMOHHOKW 0€30MMaCHOCTH
NPOPECCHUOHAJIBHBIE KOMIIETEHIINN

MK

ITK-1 CriocoOHOCTh OPraHU30BBIBATH U ITPOBOIUTH HAYYHO-
HCCIIEIOBATEIBCKYIO U OTBITHO-KOHCTPYKTOPCKYIO paboTy
CaMOCTOSITEJILHO U B COCTaBE HAYYHOTO KOJUICKTHBA.

[K-2 CrocoOHOCTh IKCIUTYaTHPOBATh M Pa3BUBATH

PaguOdJIEKTPOHHBIE CPEACTBA U KOMILIEKCHI Pa3IU4HOIO
(YHKIMOHAIBLHOTO HA3HAYCHUSI.

IACIIOPT ®OHJIA OIIEHOYHBIX CPEACTB IIO INCHUIIVINHE
HudpoBbie MeTOABLI 00PAOOTKH CJOVYANHBLIX CUTHAJIOB

(HaumenoBanUe OUCYUNTIUHDBL)

No Konmponupyemvie pazoenvt | Koo HanmenoBanwue
n/n | oucyuniurst* KOHMPOIUPYEMOU | OYEeHOUHO20
KOMNnemeHyuu cpeocmea ™ *

1. Monyns 1. OcnoBuble monsatuss u | OIIK-1, OIIK-3, IIK- | KonTponbHas paboTa,

METO/Ibl TeOpUU ciiydaHbIX GyHkuui. | 1, [TK-2 [IpoBepka nomMamHuxX
3aJaHuU 1o
paspadotke I10.

2. Monys 2. IIpaktuyeckue | OIIK-1, OIIK-3, TIK- | KonTponbsHas pabota,
KJIACCUYECKUE meronsl | 1, [IK-2 NpOBEpPKa JIOMAIIHUX
KOPPENSIUOHHOTO U CIEKTPAJIbHOTO 3aJaHu’ o
AQHaJIN3a CIy4alHbIX TAHHBIX. pazpabotke I10.

* Haumenosanue pasoena ykasvl8aemcs 8 COOmeemcmsuu ¢ paboueli npocpammort OUCYUnIUHBL.
**HaumeHnosanue oyeHOUHO20 cpeOCcmea YKa3vl8aemcs 6 cOOMEemcmeuu ¢ y4eOHOU Kapmot

OUCYUNTUHBL.




Od¢opMmireHrne KOMILIEKTA 3aIaHUl /151 KOHTPOJIbHOU PadoThI

MUWHOBPHAYKHN POCCUHA
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE

YYPEXKICHHE BBICIIETO 00pa3oBaHHsL
«OXHbIM ®EAEPAJIBHBIN YHUBEPCUTET»

DQusuueckull paxyrbmem
CmpykmypHoe noopasoenenue

Kadenpa paduoguzuxu

(HanMeHOBaHHE Kadeapbl)

KomiuiekT 3agaHuid 1J1s1 KOHTPOJIbLHOM PadoThl
o aqucuuiuinae L{udposvie memoovl 06pabomKu CayYauHblX CUCHANIO8

(HaI/IMeHOBaHI/Ie I[I/ICI_II/II'[J'II/IHLI)

Tema 1. OcHOBHBIE NOHATHS M METOALI TEOPHH CAVIANHBIX QYHKIINMA.

Bapuanr 1
1. JaiiTe onpenenenue ciiydaiHon ¢yHKIUH.
2. IlpuBenuTe mpUMEpPHI CTAIIMOHAPHBIX CUTHAJIOB.
3. HazoBute ocHOBHOE (PyHaMEHTAIHLHOE CBONCTBO KOPPEISAIIMOHHON (PYHKIIUU.
4. Kak 1 1o KakuM IpUYMHAM UCIIOIB3YETCSl PEKYPCUBHOE OLIEHUBAHUE IUCIIEPCUU B

pCaJIbHOM Macirade BPEMCHHU.

5. Kak cBs3aHa qucnepcus OlleHKH MaTeMaTH4eCKOro 0’KUIaHUS CTallMOHAPHOTO Mpoliecca
0 KOHEYHOU BBIOOPKE C JHCIIepCcrelt CTalMOHAPHOTO CIIydaifHOro mporiecca?

6. HazoBuTte OCHOBHBIE CBOMCTBA CIIEKTPa CTAI[MOHAPHOTO CIy4alHOTO TpoIiecca.

7. Ha3zoBuTte 0CHOBHOE (pyH/IaMEHTaIbHOE CBOMCTBO CIIEKTPAbHON INIOTHOCTH MOIIIHOCTH,
U C KaKUM CBOMCTBOM KOPPEISIIMOHHON (PYHKIIMM OHO CBSA3aHO.

8. Uro Bel MOkeTe CcKa3aTh O CTATUCTUYECKUX CBOMCTBAX OLIECHOK MAaTEMaTHYECKOTO
OKUJAHUS U KOPPETSUOHHON QpyHKIMNU?

9. TlpuBenure pekypcuBHYIO (GOpMYITy Ul OLIEHKH MaTeMaTHYECKOTO OKUAaHUS.

10. Jlyis kakux 1eiei UCToab3yI0T KOPPENISIIMOHHBIE OKHA?

11. ITosicHUTE CMBICIT HECMELIEHHOCTH OLIEHKH.

12. TlosicauTe cMbIca 3¢ (HEKTUBHOCTH OLIEHKH.

13. Chopmynupyiite Teopemy Bunepa-Xununna.

14. TTosicHuTe onepanuio HEHTPUPOBAHUS CITYYAMHOTO MPOIECCa.

15. Yemy paBHO 3HauU€HHE KOPPEIALUOHHON (DYHKIIMK CTAllMOHAPHOTO Mpoliecca B Hyse?

Bapmuanr 2

1. JlaiiTe onpeneneHne CTAMOHAPHOTO B Y3KOM M IIMPOKOM CMBICIIE Mpoliecca.
[TpuBenuTe mpUMEpHI CITy4alHBIX CUTHAJIOB JOMYCKAOIIMX MOJTHOE CTATUCTUYECKOEe
OIMCAHHUE.

3. Kak u no kakuMm npu4rHaM UCIOJIB3YETCsl pEKYPCUBHOE OLIEHUBAHUE MAaTEMaTUYECKOTO
OKUJIaHUS B peaJibHOM MaciTade BpeMeHH.

4. TlosicHUTE CMBICI paguyca KOpPEsIHH.

5. Kak cBs3aHa qucnepcus OLEHKH TUCIIEPCUN CTAllMOHAPHOIO IIpoLecca 10 KOHEUHOM
BBIOOPKE C TUCIIEPCUEN CTAIMOHAPHOTO CIIy4alHOTO TMporiecca?

6. Kaxkue ciydaiinble npouecchl cBsi3bIBacT ypaBHeHne Kpamepa?



10.

11
12

15.

Kaxk cBsi3aHbl M1y OO0 CIIEKTpaibHas INIOTHOCTh MOITHOCTU U CIIEKTP
CTallMOHAPHOTI'O CIIy4aifHOro mporecca.

[puBenute hopMyIIbl A7 OLIEHOK MAaTEMaTUYECKOT0 OXKHJIAaHUS U KOPPEISLIUOHHON
(YHKLMH IO TUCKPETHOH BBIOOPKE KOHEYHOM JTMHBI.

[IpuBenuTe pekypcuBHy0 (HOpMYITy Ul OLEHKU AUCIIEPCUU.

[Ipusenute GopMyIIbl 7151 HECMEILEHHOM U CMEIEHHOH OLIEHOK KOPPESILIMOHHON
byHKInn.

. IlosicHuTE CMBICIT COCTOSITEIBHOCTH OLICHKH.

. Chopmynupyiite Teopemy boxnepa-XuHunHa.
13.
14.

JaiTe onpe/ierieHUe OJOKHUTEIIBHO ONPEIeICHHON (PYHKITHH.

YCcTaHOBHTE CBS3h MEKIY KOPPEISIIIMOHHON (PYHKIIMU CITy9aifHOTO TIpoIiecca U
KOPPEJSILIMOHHON (PYHKIIMK HEHTPUPOBAHHOTO CIIy4aifHOTO MpoIliecca.
Chopmynupyiite CBOWCTBO HEIMPEPHIBHOCTH KOPPEIALMOHHON (DYHKITHH.

Tema 2. [IpakTHUecKHe KJIACCHUYECKHE METO/Ibl KOPPEJISIIMOHHOI0 M CIEKTPAJIbHOIO
aHAJIN3a CAYYAWHbIX TAHHbIX.

BapuanTt 1

1.

2.

10.
11.
12.
13.
14.

15.
16.

17.

18.

19.

Kakne crocoObl NOTy4eHHsI COCTOSITETBHBIX OIEHOK Ha OCHOBE IEPHOJOTPAMMHOTO
metona Bel 3Haere?

Uem ompenensieTcst NpeAesibHOE CHEKTPAIbHOE pa3pellieHue CIEKTPAIbHOrO0 aHajlu3a Ha
OCHOBE IIEPUOAOIPaMMHOr0 MeTona’?

Kak wusmenser nucnepcuto oueHok CIIM ucnonb30BaHHE CHEKTPAJIbHBIX OKOH
(YyBeIMUYMBAET WM YMEHbINAET)?

Kak cBsi3anbl Mexay co00il KOpPENSLMOHHBIE U CIIEKTpaIbHbIE OKHA?

HazoBute ciocoOb1 00pb0bI ¢ 3HEKTOM YyTEUKH.

HazoBure mnpenmyiiectBa M HEIOCTATKH CIEKTPAJIbHOIO OILIEHMBAHUS Ha OCHOBE
anroputma biaskMmeHna-Thku.

ITosicHuTE, KaK MOYKHO HCIIOJIB30BaTh AITOPUTM KoMIUIeKCHOro JII® nus BeumciaeHus
CIIEKTpa JEHCTBUTENIBHOM MOCIEI0BATEIBHOCTH?

Uro Takoe kpyroBasi CBepTKa?

[TosicauTe 3¢ dexT >maii3unra (HaJ0KeHUs ) BO BpEMEHHOM 00acTu.

Urto Takoe nmuHelHas cBepTKa?

Kak BinsieT Ha CIEKTpajIbHOE Pa3pelIeHUE JOIIOHEHUE BPEMEHHOIO psiia HyIsIMu?

Kak ncnonb3yroTcst OKHa Ha JIaHHbIE BO BpEMEHHOM M YaCTOTHOM obsacTsix?

M3MeHsieT M OKHO Ha JaHHBbIE OLEHKY JHMCIIEPCUM CUTHala U Kak OOpOThCA C 3THM
s dexrom?

Yem omnpenenserca  NPEAEHbHOE  CIEKTPAIbHOE  Pa3pelIEHUE  KIACCHUYECKUX
CIIEKTPaJIbHBIX OLIEHOK?

ITpu nuckpeTH3anuy CUrHajla €ro CIEeKTp MOBTOPSAETCS C IEPUOJOM, PABHBIM ... 7
[Tosicuute, 4TO TaKO€ CUHYCHBIM W/WIM KOCUHYCHBIM (uibTp. st kakux neneil u koraa
UCTIONB3YIOT 3TU (QUIIBTPHI?

[Tosicuute ¢usznueckuil (WM MaTeMaTUYECKUH) CMBICT 3HAUEHUs CHEKTPabHOM
IUIOTHOCTH MOIIIHOCTH U Ha HYJIEBOM 4acTOTE.

3anumuTe oOpaTHOe MAMCKpeTHOe TmpeoOpazoBaHue @Dypbe MOCIEI0BATEIBHOCTH
KOMIUIEKCHOTO ~ JUCKPETHOTO  CIEKTpa {X f }, n=0,...,N—-1 nanga nomyueHus

JUCPETU3NPOBAHHOTO CUTHAJIA {xn }
Uro Bbel MoxeTe cka3zaTb O JUCKPETU3UPOBAHHOM CHUTHAJIE {x”}, n=0,.,N—1 BHe

€CTECTBEHHOT'O OKHA U3MEPEHMI, KOT/1a OH aHATTU3UPYETCS METOJaMH C UCIIOIb30BAaHHEM
JTUCKpeTHOTO TpeobpazoBanus Oypre?



20.

21.

Kak cBsi3aHbl MeXIy cOOOW JMCKPETHBIE CHEKTPhl CHTHAIOB {xﬂ}, n=0,..,N-1 n
{yn =xn_,}, n=0,.,N-1, rne | — nuckpeTHas NOCTOAHHas 3anepxkka? JMCKpETHBIH
Ln=0..,N-1-7Y,.
3anumuTe, Kak CBsi3aHBI paBeHCTBOM IlapceBanst MexIy cOOOW TUCKPETH3UPOBAHHBIC
CUTHAJIBI {xn }, { ”}, n=0,..., N—1 1 ux qMcKpeTHble CIeKTphl X,, Y, .

CIIEKTp CUTHAJ {xn }, n=0,.., N—1 obo3naunm X, , a {

n

Bapuanr 2

1.

2.
3.

o

10.
11.
12.

13

14.

15.

16.

17.

18.

19.
20.

21.

Yro Bel MoOkeTe cKa3aTb O CTAaTUCTUYECKHX CBOWCTBAaX OLIEHOK CHEKTPAIBHOU
MJIOTHOCTU MOIIIHOCTH MEPUOAOTPAMMHBIM METOA0M?

J1st Kakux 1ened mpuMEHSIOTCS CIIeKTpaJibHbIe OKHA?

Kak Biuser uCHONIB30BaHUE CIEKTPajIbHBIX OKOH HAa CIEKTPajJbHOE pa3pelieHue
(YyBEIMUMBAET WIN YMEHbILAET)?

[Tosicuute, U3 KakuX COOOpa)KEHUH IOHKHO BBHIOMPATHCS TO WM MHOE CHEKTPAIbHOE
OKHO.

[TosicuuTe MpUUKMHBI BOSHUKHOBEHUS S (heKTa yTeukH.

Jiist gero nmpuMeHsroTcs oOkHa Ha ganHbie? [losicHuTe mpaBmiia ux BeIOOpa.

HazoBuTe mnpeumyiecTBa M HEIOCTaTKH CIEKTPAIbHOTO OILIGHWBAHUS HAa OCHOBE
anroputma Kymu-Teku.

OObsicHUTe, 32 CYET Yero MOSBISETCS BBIYUCIUTENBHBIN BHIMTPHII B anroputme BIID
Kynu-Trroku?

[TosicauTe ekt dmai3unra (HaJI0KEeHHS ) B YaCTOTHOM 00JIacTH.

[Tosicante 3¢ (HEeKT MOAMEHBI YaCTOTHI.

Kak BBIYMCIINUTE TMHEWHYIO CBEPTKY C IIOMOIIBIO TUCKPETHOTO Mpeodpa3oBanus Oypne?
Ha uTo BamsieT JonoIHEHNE BPEMEHHOTO psifia HYJIIMU?

. Kak u3mMenser oxHo Ha JaHHBIC IIPCACIBbHOC CIICKTPAJIbHOC pa3spCHICHHUC (YBGHI/I‘H/IBaCT

WIM YMEHbIIAET)?

Jaiite ¢uU3NYeCKyr0 HMHTEPINPETALUI0 KJIACCHUYECKHX IEepHOJOTPaMMbIX METOJIOB
CHEKTPaJIbHOTO OLIEHUBAHUSI.

BpemenHol psin, THCKpETH3MpOBaHHBIM ¢ maroM Af, coctouTr m3 N ordetoB. Uem
ompezenseTcs NpeaesIbHOE CIIEKTPaIbHOE pa3peLieHue?

[TosicHuTe, moueMy KOpPPENSUOHHYIO (QYHKLIHIO 3(PQGEKTUBHEE B BBIUYHCIUTEIBHOM
OTHOIIIEHUHU OIIEHUBATH C UCIIOJIb30BAHUEM JUCKPETHOTO IIpeoOpa3zoBanust Dypne?
[Tosicaute, i 4ero [0 BBIUMCIIEHHS CIEKTPAJIbHOM IUIOTHOCTH MOIIHOCTH IPOLECC
HEHTPUPYIOT?

3anumure npsMoe JUCKpeTHoe mpeolOpa3oBanue dypbe MOCHeI0BaTEIbHOCTH JaHHBIX
{xn }, n=0,.., N—1 uid nony4eHnss KOMIUIEKCHOTO JUCKPETHOTO criekTpa X, .

Uemy paBeH nepuo TUCKPETHOTO CIIEKTpa {X f }, n=0,.,N-1?
N3noxuTe CBOWCTBA CUMMETPHH JUCKPETHOTO CIIEKTpa {X f }, n=0,..,N—1. Uto Bu

MOXKETE CKa3aTh 0 3HauYeHusx X, X, X, ?
2
3anumuTe, Kak CBsA3aHbl paBeHCTBOM IlapceBans Mex1y coOOH JUCKPETU3MPOBAHHBIM

CHTHal {xn }, n=0,.., N—1 n ero 1ucKpeTHbIi cekTp X, .

KOMHJICKT j3agavd aJis HpaKTI/I‘-IeCKHX 3AaHATHI
o guctiuiniae L{ugposvie memoovl 00pabomku CIV4auHblX CUSHANLIO8

3agaua Nel. Teopema o caBure.
IlycTh 3aganbl cUrHAN U €ro cuekTp x(7) <> X(w) . CurHan 3agepkaiv Ha BEIMYUHY 7 ,

IOJIyYWIIM 3a1€P>KAHHBIN CUTHAI Xx,(¢) = x(¢ —7) . HaliTu ciexTp 3anep:kaHHOro curHana X, (o).



T.e. nokaszate x(t—7) < X(w)e .

3apaua Ne2. PaBenctBo IlapceBass.
3aianbl ABa B 001IEM CIyyae KOMIUIEKCHBIX CUTHAJIA U UX CHEKTPHI x(1) <> X(w), y(t) <> Y(w).

[oxasars paBeHcTBO [IapceBais

Ix(t) Y (t)dt = % IX (w)Y" (w)dw u ero 4acTHBIN ciaydai
T

(O dt =—— [|X (@) dao.
c 27 b

3amaua Ne3. Teopema o cBepTKe.

Bripaxxenue y(r)= jh(r—t)x(t)dt Ha3bIBaeTCs CBepTKON QyHKIMH A(f) U x(f) . [loka3aTs, 4TO

—00

y(r)= Ih(t)x(r —t)dt , a TaKXKe, YTO CHEKTP CBEPTKHU PABEH IIPOU3BEICHUIO CIICKTPOB

CBOpadYnBaeMbIX QYHKIHH Y(w)=H(w)X(w), tae y() <> Y(w), x(t) <> X(w), h({) < H(w).

3apauya Ned. CnekTp npousBeaeHust pyHKIUIA.
Jloka3zaThb, UTO CIIeKTp Mpou3BeacHUS GYHKIMA ) (¢) = A(¢)- x(f) paBeH CBEPTKE CIIEKTPOB

COMHOXHUTENEH Y (w)= IH(w - X(0)do' ,tne y(i) <> Y(w), xt) < X(®), h(t) <> Hw).

3agaua NeS. IIpsiMoyrobHbIN UMIYJIbC.
BbI4HCINTh CIEKTP NPSIMOYTOJIBHOTO UMITYJIbCA

T
Ll <,
s(t)=TI_(£)=rect(~) =

2 0,

t

T
>—.

t

HapucoBatb ciekTp npsMoyrojabHOTO UMITYJIbca (aMIUTUTYIHBIN U (Da30BbIil CIIEKTP) U
OIIPEJIEIUTD €r0 XapaKTEPHbIEC TOUKH.

3agaya Ne6. MeanapoBbIii HMITYJIbC.
BreraucionTs CIICKTP UMITYJIbCa

s(t)= —rect(%)sign(t) .

HapucoBate criekTp umiyibca (aMITMTYAHbBIN U (ha30BBIN CIIEKTP) U OMPEACITUTh €r0
XapaKTEepHbIE TOUKH.

3agaya Ne7. DKCNIOHEHIMAIbHBIN HMITYJIBC.

BoeruncnuTh ciekTp uMItyiansca

s()=e ™, a>0,t>0.

HapucoBath ciekTp uMItybca (aMITUTYIHBINA U (a30BbIf CIIEKTP) U ONPEIEIIUTh €ro
XapaKTEepHBIE TOUKH.

3apauya Ne§. OTpe3ok rapMOHUYECKOr0 CUTHAJIA.
BrruuciauTs cekTp uMItysibca



acos(oyt+¢),0<t<T;

s(t)= .
0,t<0]t>t.

HapucoBaTh aMIIMTYIHBIM CHEKTP UMIYJIbCA W ONPEAEIUTh €TI0 XapaKTEPHbIE TOUKH.

3amaua Ne9. TpeyroabHast pyHkuus.
Brrancnuts CIICKTP UMILYJIbCa

<L
2

s(t)=1—2H, 1
T

HapucoBatp ciekTp umIryibca (aMIUTUTYAHBIN U ()a30BBIN CIIEKTP) U ONPEICIUTD €T0
XapaKTEepHBIE TOUKH.

3amaya Nel(. 'apmMoHnyeckuii CUrHaJI.

BprunciuTh CriekTp cursaia

s()=a cos(a)ot + (p).

HapucoBaTh aMIimuTyIHbIN CIIEKTP CUTHAIA U ONIPEICTUTh €ro XapaKTepHbIE TOUKH.

3agaua Nell. UmnyabscHas pyHkums.
Beraucnuts criekTp QyHKIMN

s()=6(t—1,).
HapI/ICOBaTb CIICKTp CUIHaJIa 1 OIIPCACIINTD €0 XapaKTCPHLIC TOUKH.

3apaya Nel2. [Iauka umMnyJibCcoB.
Bbluncnuth CiekTp curHaiga —fadyka N MNpSIMOYTOJIbHBIX UMITYJIbCOB

N

t .

s(t)= Zrect(—— jT j . 311eCh 7 - IIUTENBHOCTh KaXKI0TO UMITYJbCa, T - PACCTOSHHUE MEXKIY
Jj=0

HUMITYJIbCAMH.

HapucoBaTh ciekTp curtaiia u onpeIeIuTh €ro XapaKTepHbIE TOUKH.

3agaya Nel3.
Jloka3ate paBeHCTBO B(7)= B(-7), T.€. Y4€THOCTb KOPPEISILIMOHHON (YHKIUH.

3agaua Nel4. [IpssMoyroJibHBIH MMITYJIBC.
BbIuucnuTh KOppensiiMOHHYIO (PYHKIHUIO IPSIMOYTOJIBHOTO UMITYJIbCa

t
x(t)=rect(—).
T
HapucoBate curnan v ero KOppeisiuoHHYy0 ¢ YHKIIHIO.

3apauya NelS. MeanapoBbIii MMITYJIbC.
Bbrancnute KOppeasiMOHHYI0 (QYHKIUIO UMITYJIbCA

x(t)= —rect(i)sign(t) .
T

HapucoBaTh curHai u ero KOppessiuoHHY0 (yHKIIHO.

3amaua Nel6. 'apmMoHnyeckuii CUTHAJL.

BoerarcnuTh KOppensaiuoHHyo (YHKIIUIO CUTHAIA
x(t)=a cos(a)ot + (p) .

HapucoBathk curHai u ero KOppensuoHHY0 ()YHKIIHIO.

3agaya Nel7. 'apmMoHn4eckuii CUTHAJL.
BbruucnuTh B3aMMHYIO KOPPEISILMOHHYIO (PYHKIIUIO CUTHAJIOB
x(t) = a, cos(wyt) u y(t)= a, sin(w,t) .



HapucoBate KoppensuoHHYI0 (YHKIIMIO CUTHAJA U ONPEICIIUTh €€ XapaKTePHbIC TOUKH.

3agaya Nel8. Curnan x(¢) =sin(27100¢) 1uckpeTu3npoBaH ¢ maroM A = 4%)00' UYro coboii

MMpEaACTaBIIACT I[I/ICerTI/IBI/IPOBaHHHﬁ CUI'Hall X, . H306paBI/ITB CHUI'HAJ.

3amaua Nel9. ITocnenoBarenbHOCTE X, = cos(/m/4), —o0 < n < o0 NOJIy4eHa B pe3ylbTaTe
JMCKPETU3aIMK HeMpepbIBHOTO curHana x(t) = cos(£2,¢) ¢ wacroroit 1000 I'u. Haiigure nBa
BO3MO>KHBIX [TOJIO)KUTEIbHBIX 3HAUEHUS 4YacTOThl 2, , IPU KOTOPBIX 3TO BO3MOXKHO.

[Tpumeuanue: 3agady pemmTh 1ByMs criocobamu: 1. hopManbHO Ha OCHOBE CBOMCTB (DYHKIIUU
COS ; 2. UCIIOJIb30BaTh NEPUOJUYHOCTD CIIEKTPA TMCKPETU3UPOBAHHOTO CUTHAJIA.

3agaya Ne20. HenpepriBublii curnan x(¢) = cos(4000¢) nuckpetusupyercs ¢ marom A, B
pe3yabTaTe Yero Moly4aeTcs Mocaea0BaTeIbHOCTh X, = cos(/m/3), —o<n <. a)

Onpenenuts 3Ha4eHHE A, COIIACOBAHHOE C yCIOBUEM 3a/1auu. b) EnuHcTBeHHOE 11 Takoe A ?
Ecnu na, oO6bsicHUTE CBOI OTBET. B mpoTHBHOM Citydae og0epuTe Apyroe moaxoasee
3HA4YCHHUE.

[Tpumedanue: 3amavdy pemuTh ABYMs criocobamu: 1. popmMaabHO Ha OCHOBE CBOMCTB (DYHKITHH
COS ; 2. UCIOJIb30BATh NEPUOJAUYHOCTD CIIEKTPa IUCKPETU3NPOBAHHOTO CUTHAIA.

3agaua Ne2l. Jluckperusanus HeripepbIBHOTO curHana x(¢) = sin(207z) +cos(407z) c marom A
. T 2
JlaeT I0CIEeJ0BATENIBHOCTD X, = sm(g n)+ cos(? n)

A) onpenienuTh 3HaUYeHUE A, COTJIACOBAHHOE C YCIOBUEM 3aJ1a4H,
b) EnuncrBennoe nu 3Hauenue A ? Ecnu ga, To o6ocHOBath. MHave mogpobpats Apyroe
3Ha4YCHHUE.

3agaua Ne21. Paccmorpum cucremy ¢ ALII u ¢puinbTpom HUKHUX YacTOT € YaCTOTOM cpesa
/8 pan/c.

x(t)= ALl — x, = OHY (7 /8) —> y, = LAIl — y(t) =

A) mycTh curHan x(¢) orpaHude no yacrore 3HadyeHueM 5 kI'1. KakoBo MakcumanbpHOe
3HaueHue A, Ipu KOTOPOM HE MPOUCXOJUT HAJIOKEHHUE CIIEKTPOB?

b) Ilycte 1/A =10 xI['u. Kakoit nomkHa ObITh 9acToTa cpe3a 3 (HEeKTUBHOTO HEPEPHIBHOTO
¢bunbTpa?

3apaua Ne22. PaccmoTpeTs cucTeMy Ha pUCYHKE

H(w)

A\ 4

|

—1 13

xdn T 3 xen 3 xm

—x7/3 /3 )
BBIHCHHTB, IJIAd KaKuX U3 CJ'ICIIYIOH_[I/IX CUTHAJIOB Xn BBITTOJIHACTCS yCHOBI/IC xn:xm .

a) cos(zm/4); 6) cos(zm/2); B) (sin(zm/8)/(7m)) .

3apaua Ne23. PaccmoTpuM mocienoBaTeIbHOCTh ¢ iepuoaom 10

il

1




-10-9-8-76-54-3-2-1012345¢67289 10 n

BbraucnuTe ee JUCKPETHBIN CIIEKTP U HApUCOBATh TUCKPETHBIM aMIUTUTYAHBIA U (a30BbIi
CIIEKTPBI.

Ipumeuanue. JIns cymmupoBanus KoHeuyHOH cymmbl 1P nonb3oBaThest hopMyont amst
CYMMHPOBaHMsI T€OMETPUYECKON MTOCIEA0BATEIBHOCTH.

3amaua Ne24. Onpegenuts AI1D kaxa0il U3 NepeunCIeHHBIX KOHEYHBIX MMOCIE0BATEIbHOCTEMH,
CUHUTAas, YTO BCE OHU UMEIOT IHHY N, rae N-ueTHoe.

Ln=0 1,n —yemnoe
a) x, =0, = ;0)x,=0,,,0<n,<N-1;B) x, = ;T)
0,n#0 0 0,7 —newemnoe
l,OSnSZ 1 a".0<n<N-1
X, = 9H) X, =
0 ﬁ<n<N—1 0,unaue
)

e 0<n<N-1

3amaua Ne25.PaccMOTpUM KOMILIEKCHYIO ITOCTIEOBATEIBHOCTD X, = 0
,uHaye

a) Haiitu ®@ypbe-06pa3 X (w) nmocnenoBaTeiabHOCTH X,

X(w)= ixne_i“’" ;

n=—00

0) Boruncnouth N-roueunoe J11® koHeuHOM OCIEA0BaTENBHOCTH X, ;

2r
B) Onpenenuts AP ot x, npu o, = Wko ,Tne k, - menoe 4nco.

3agaua Ne26. [Iycte X (w) - @ypre 00pa3 20-u ToueyHON MOCIEA0BATEIBHOCTH X, ,

HEeNpPEephIBHBIE OTCUYETHI KOTOPOH pacrosioxkeHsl Ha oTpeske [0,19].
o 4
A) Pa3paboTath MeTO/, KOTOPBIM MOKHO HaTH 3HaYeHUs! X (@) B TOUKAX @ = ? , BEIYHCIISS
0IHO M Toue4yHoe AUCKpeTHOoe Mpeodpa3oBanne Oyphe ¢ MUHUMAIbLHO BOSMOXKHBIM M .
o 107z
b) PazpaboTtaTh MeTO/, KOTOPHIM MOKHO HaiiTh 3HaueHUus1 X (w) B TOUKaX @ = —27 , BEIUHCIISSA

0JIHO L To4euHoe AUCKpeTHoe nmpeobpa3oBaHue Oypbe ¢ MUHUMAIBEHO BO3MOXHBIM L .

3amaua Ne27. JIII® 8-u ToYeUHBIX MOCIIENOBATENLHOCTEN X, U X,, , HK300paKE€HHBIX Ha

puCyHKe, ecTb X,, U X,, . HaiiTu BeIpaxkeHue, cBssbiBatomee X, u X, .

0123456738 n

X,

n

||




0123456738 n

3apaua N228. M300pa3ute 6-1 TOUCHHYIO HIUKIMYECKYIO CBEPTKY IIOCIIEN0BATEILHOCTEN X, , U
X,
N-1
C, = le,n Xy _y - OO CHIHANIA TIEPHOANYHBI C IEPHOAOM 6. (x,, =n+1;x, , =1 npu n=2,
n=0

ocTayibHbIE - )

6
4 5
3
| !
f |
123 5 X, 012345

N

3agauya Ne29. JlaHbI KOHEUHbBIEC IOCICA0BATSIALHOCTH
n ) ;
X, = COS(T),I’Z =0,1,2,3; h,=2",0<n<3.

a) BBIYMCIIUTH YETHIPEXTOUCUHBIE TUCKpeTHOE TipeodpazoBanue Oypre (AIID) X, ;
0) Berunciuts 1D H, ;
B) BBIYMCINTE ), =X, @/, - KDYTOBYIO CBEPTKY;

) HaliTu y, , npuMeHsist oopatHoe [A11® k npoussenenuto X, H, .

3agaua .N'030 PazpaboTtare mporpaMMy BbIUMCIIEHUS KOPPEISLIMOHHON (PyHKIMH.
N-m-1

B{(m)=— STa— ZX X;

Beruncnurs:

A) KOppeNALUOHHYIO (PYHKIHIO IPSIMOYTOJIBHOTO UMITYJIbCA.

b) xoppensiiunoHHy0 GYHKINIO MEaHIPOBOTO UMITYJIbCA.

B) koppensiroHHyo GyHKIMIO OTpe3Ka rapMOHUYECKOT0 CUTHAJA.

HapucoBate rpaduku CHUTHAJIOB M KOPPEISALMOHHBIX (YHKUUH, HCIOJIB3YS KOHCOJbHYIO

rpaduxy gnuplot.

3agaua Ne31l. PaspaGortaTh mporpamMmy BBIYHCICHHS CHEKTpa CUTHAlA C HCIOJIB30BaHHUEM
anroputma bIID.

BpIuncanTh CeKTpbl HECKOJIBKUX MOCIEI0BATEIbHOCTEMN:

A) curnain 3agaun Ne23,

bB) curnanet 3amaun Ne24.

33}13‘]3 N°32 Pa3pa60TaTI> nporpamMmmy BbIYUCIICHUS KOppCHHHHOHHOﬁ (byHKHI/II/I
N-m—1

B (m Z X

C UCHOJIb30BaHueM anropurma bIId

Boraucnurs:

A) KOppeNALUOHHYIO (PYHKIHUIO MPSMOYTOJIBHOTO UMITYJIbCA.
b) koppensuronnyto QyHKIUIO MEaHIPOBOTO UMITYJIbCA.



B) xoppensiuoHHyI0 QyHKIMIO OTpe3Ka TapMOHUYECKOT0 CUTHAA.
HapucoBate rpaguku CHUTHAJIOB M KOPPEISIMOHHBIX (QYHKIMH, HCIIONB3YS KOHCOJIBHYIO
rpaduxy gnuplot.

3agauya Ne33. Pa3zpaboraTh nporpamMmy BBIYUCICHHS B3aUMHOM KOPPEISALIMOHHON (DYHKIIHU.
N-—m—1

1 *
B)(;)(m)Z N ZXerYn

n=0
C UCHNOJIb30BaHueM anropurma bI1d
Boruncnuts:
a) CrenepupoBath aeiicTBuTeabHbIN JIUM-curnan,
b) CrenepupoBath IeHCTBUTEIbHBIN 3a1epkanablidi JIUM-curnan,
C) BBUHCIUTH B3aUMHYIO KOPPEISIUOHHYIO (DYHKIMIO IpsAMOro u 3aaepxkaHHoro JIYM-
CUTHAJIOB.
d) HapucoBath rpaduku CUTHAIOB ¥ KOPPEISLIUOHHBIX (YHKIUH, UCTIOIB3Yysl KOHCOIBHYIO
rpaduxy gnuplot.
B obwem criyuae eenepayus deticmeumenvrozo JIIM-cuenana ochosana na npocmoi popmyne
x(t)zcos(Zﬂ[fO +0.5-,u-t]-t).
30ecv f, - HauanvbHas wacmoma, [ - CKOPOCMb NEPecmpouKu dacmomul, t - epems. B
pe3yibmame, npu OaumenbHocmu cueHana T, e2o nonoca pasna AF=u-T, a wupuna

koppenayuounou yukyuu JIYM-cuenana naxooumes no popmyne At = ﬁ

Kputepun onenkn:

Jlyiss OlICHWBaHUS PE3yJIbTaTOB KOHTPOJBHOW pPabOThl BO3MOXKHO HCIIOJIb30BaTh CIIEAYIOIINE
KPpUTCPUH OLUCHHUBAHUA: IIPAaBUJIBHOCTb OTBETA.

Orenka npoBoauTCs Mo OamuibHOM cucteMe. [IpaBUIbHBINA OTBET Ha BOMPOC TECTOBOTO 3aJaHUS
paBeH 1 6ammy. OO01ee KOMM4eCTBO OAIOB IO TECTY PaBHAETCS KOJIWYECTBY BOTIPOCOB.

OO6mee xonuyecTBO BompocoB mnpuHuMaercs 3a 100%, oreHka BBICTABISETCS MO 3HAYCHHIO
COOTHOHICHUS NPaBUJIIBHBIX OTBETOB K O6HICMy KOJIMYCCTBY BOIIPOCOB B IIPOLCHTAX.

Jlnst mepecueTa OlEHKH B TPAIUIIMOHHYIO CUCTEMY UCTIOIB3YETCs Ta0IHIla COOTBETCTBUSA:

["'paHu1IbI B IPOIIEHTAX TpaaunmoHHas OlleHKa

85-100% 5 — OTIMYHO WK 3a4TEHO

71-84% 4 — Xopo1o Uiu 3a4TE€HO

60-70% 3 — Y 10BIE€TBOPUTEIHHO WM 3aU4TEHO
0-59% 2 — HE yIOBIETBOPUTEIIHHO WJI HE 3a4TEHO

T
P
" ’l/ré?
2 -~
(moanuce)
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