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PaGowas mporpamma mpucnumiuesl «IludpoBbie meroanl 00paGoTKH cirydaiiHbIX
CHIHAJIOBY [T 00yyaromuxcs 1o HanpasiaeHuto noarorosku 03.03.03 Paguodusuxa ([Tpoduis:
Pannodusuka), cocraBnena Ha ocHoBaHHU DeepaTbHOTO roOCyAapCTBEHHOTO 06pa30BaTeILHOTO
CTaHjapra BBICIIEr0 0Opa3oBaHHs — OakalaBpuaT MO HampasjieHHI0 moarotoskd 03.03.03
Panuodusuka, yTBEpKIEHHOro IpUKa3oM MUHHCTEPCTBA HAYKH M BBICHIEr0 OOpa30BAHUS
Poccuiickoit @eneparun ot 7 aBrycra 2020 r. Ne 912 (¢ u3Mm. u jor.). ITopsiika opranu3aniy u
OCYIIECTBIICHHs 00pa30BaTEILHOM NEATENIBHOCTH 0 00pa30BaTeIbHBIM IPOrPaMMaM BBICIIETO
obpasoBandss — mporpaMmaM GakajgaBpuaTra, NpPOrpaMMaMm —CIEMMATHTETa, IIPOrpPaMMaMm
MarucTparypel, yTBEPXKICHHOIO IpuKa3oM MHHHCTEpCTBA HAyKM M BBICIIErO 00pa3oBaHMS
Poccuiickoii @enepanuu ot 06 anpens 2021 r. Ne 245 (¢ u3M. 1 11011.), B COOTBETCTBHHE C y4eOHBIM
IJIAHOM, YTBePXKACHHBIM Y 4eHbIM coBeToM PI'BOY BO «{ouI'Y» mist nabopa 2024 roga.

PazpaboTunk:

JloneHT

A
Kadeaps! paruohusuku B.U. Tumyenko
4 HHPOKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH

Pabouas mporpamma yTBepxkIeHa Ha 3aceqaHuu  Kadeapsl pamHopU3MKH U
HH()OKOMMYHHKAIIMOHHBIX TEXHOJIOTHI
ITpotokoi ot 26.03.2024 1. Ne 16

) 0 H
3aBenyromuit Kadenpoit v B.B. lanusio
COI''TACOBAHO: -
H.o. nexana GU3UKO-TEXHUYIECKOTO (haKyIbTeTa s C.A. ®omeHko
28.03.2024 r. r

> 3

B. H. Korenxko

IIpotokomn ot 27.03.2024 1. Ne 2

Y4eOHO-MeTonrIeCKas KOMUCCHS (PU3UKO-TEXHUYECKOTO (aKyIbTeTa
[Ipencenarens /%

PykoBoauTens 0cCHOBHO# ITpodeccrHoHanbHOM

o0pa3oBaTeIbHON IPOrpaMMEI Q/?

J-p TeX. HayK, npod. / B.B. Jlanunos
26.03.2024 r.
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1. MECTO JUCLIHMITJINHLI B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMEBI

1.1. TpebGoBanus K mpeaBapUTEIbHON MOArOTOBKE 00YYaIOUIMXCS, MPEAISCTBYIOMINE
¥ COIYTCTBYIOIIHME JUCUUIUINHBI, HA KOTOPBIX OCHOBBIBACTCS M3yUYEHUE JTAaHHOM:

0a3oBast HOJATOTOBKA 10 MAaTEMATHKE B 00BbEME ITPOrpaMMBbl CPETHEH MIKOJbI;

JMCLUUIUIMHBL TIporpaMMbl OakanaBpuara: OCHOBBI TEOPUHM CUTHAJIOB M IPOLIECCOB,
DJNeKTpOHMKA U cXxeMoTexHHKa, cropust u ¢punocopus Hayku.

1.2.  JlucuuruimHbl, KypcoBble paOOThl W MPAKTUKHU, JUIS KOTOPBIX OCBOEHHE IaHHOM
JMCIUILIMHBL HEOOXOIMMO KaK IpeAIIecTBYIOIIee:

MoOwWibHBIE CHUCTEMBI CBsI3M, MaTeMaTuyeckue MeTOJbl B panuodusuke, 3HAHUS U
YMEHHsI, TOJy4YEeHHbIE B XOJE HW3YYCHHS JUCHUIUIMHBI HCIOJNB3YIOTCS NpPU HAIUCAHUH
KBaJTM(PHKAIIMOHHOHN paboTHI.

2. OIMMCAHUE JMCHUITJIMHBI

2.1. OO0uas xapakTepuCcTHUKa

HauMenoBanwue mokasaress 3HaueHue MmoKa3aTels
HazBanue oO0pa3oBaTeIbHON MPOTPaMMBbI 03.03.03 Paguodusuka ([Iporpamma
OakanaBpuata: Pagnodusuka)
[Iudp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.JIB.6.2. Iludpossie MeToaBl 00padOTKH
Y4eOHBIM IIJIAHOM CITYYaiHBIX CUTHAJIOB
YacTth 00pa3oBaTeIbHON MPOrpaMMbl BapuaruHas yactb: BEIOOp 00yUaroIerocs
KonuuecTBO 3a4eTHBIX €IUHULL / BCETO YacOB 3/108

2.2.  Pacmpenenenue 4acoB 1o Gpopmam U nepuogam 00ydeHusl

OO11ee KOJIMYECTBO YacOB
o
= CcaMOCTOSI-
dopma g 8 5 - o
> | € | nexkuu- | mabopa- | MpaKkTH- | TENbHOH opma
o0y4eHus 2 3 BCETO
3 OHHBIX | TOPHBIX | YECKHX | paboThI + KOHTPOJIS
KOHTPOJIb
Ouynas, Bcero 4 7 34 17 - 57 108 Ox3aMeH

3. LEJM JUCLUTUIMHBI

N3yuenue cTyaeHTaMH COBPEMEHHBIX METOJ0B OOpaOOTKM CIIy4allHBIX CHUTHAJIOB HX
peanu3ainus ¢ MOMOIIBI0 TU(GPOBHIX MPOILIECCOPOB C YUYETOM OCOOCHHOCTEH 00pPabOTKU CHUTHAIOB
B PagJUOTCXHHYCCKUX CHUCTEMax U yCTpOI\/'ICTBaX Ha OCHOBE€, MaTreéMaTH4Y€CKHX MCETOIAOB H
QITOPUTMOB, TIPUMEHSEMBIX B IU(PPOBBIX cHCTeMax OOpaOOTKM CHUTHAIIOB; O3HAKOMIICHHS CO
cpeactBamu peanuzaruu aaroputmon [OC.

4. KOMHIETEHINH ObYYAIOIMETI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X NH/IMKATOPBI
N TINTAHUPYEMBIE PE3VIJIBTATBHI ObBYUYEHU A

4.1. KomnereHuuu
‘ Komnerenuun ‘ WNHukaTopsl ‘ Pe3ynbTatsl 00yueHus




[TK-1. O6nanaer
JOCTaTOYHBIMU
3HaHUSIMU B 00J1aCcTH
MaTeMaTHYeCKUX U
(bu3nUecKux HayK,
OCHOB I POBOH
TEXHHUKH H
UH(OPMALIMOHHBIX
TEXHOJIOTHUH,
HEO0OXOUMBIMU MTPU
MIPOBEJICHUU HAYYHO-
HCCIIEIOBATENbCKUX
pabot u no npoduiro
MIOAITOTOBKH.

[TK-1.3. O6nanaer
JIOCTaTOYHBIMU
3HAHUSMU OCHOB

1 (ppoBOH TEXHUKH
u
MH(OPMALIMOHHBIX
TEXHOJIOTHH,
HEO0OXOAUMBIMHA
IIPH MIPOBEICHUU
Hay4YHO-
HCCJICIOBATEIILCKUX
pabot 1o mpoduITo
MOJITOTOBKH.

[MK-1.3.1. CnocobeH WHCMONb30BaTh 3HAHUS
crocob6oB  mpeoOpa3oBaHUSl CUTHAJIOB B
npodeccnoHATEHOM IS TEIIEHOCTH.

[1K-1.3.2. MoXeT BBIABIISITh M aHAIU3UPOBATH
MpeUMyIIecTBA M HEAOCTAaTKH BapUAHTOB
peJiaraéMbIX pelIeHH, OIICHUBAET PUCKHU.
I1K-1.3.3. Moxer pa3paboTaTb METOAUKY
MOJIydeHUs1 1 00pabOTKH CUTHAJIOB.

[1IK-1.3.4. Moxer pa3paboTaTb METOAUKY
orpeeNeHus XapaKTePUCTUK
KOHTPOJIMPYEMBIX CUTHAJIOB.

I1K-1.3.5. MoxeT npoBOIUTE COOpP MCXOIHBIX
TaHHBIX, HEOOXOIUMBIX I Pa3padOTKH
CUCTEM 3alllUThI.

S. I[TPOT'PAMMA JJUCLATTJIMHBI

HasBanue temnl

Kpatkoe cogepxanue TeMbl (BOIPOCHI TEMbI)

1. Cnyuaiinbie
CHUTHAJIBI.

BBenenue B ciryyaiiHble CUTHAJIBI M UX XapAKTEPUCTUKU.

Meroasl reHepanuy Ciry4aiiHbIX CUTHAJIOB.

Amnanu3 u 06paboTKa ciay4aHbIX CUTHAJIOB C MCIIOJIb30BaHUEM
uudposoii 06padotku curnanos (LIOC).

[IpumMeHeHue ciydyaliHbIX CUTHAJIOB B Pa3JIMUYHBIX 00JaCTAX, TAKUX
KakK KpunTorpadusi, MOJICIMPOBAHUE U TECTUPOBAHUE CUCTEM.
[IpuMepbl NpakTHUECKUX 3ajay U MPHII0KEHUH, UCTIONIB3YIOINX
ciyyaiinble curHaisl B LIOC.

2. luckpernsanus u
KBaHTOBaHUE

CIIyYailHBIX CUTHAJIOB.

Teopernueckre OCHOBBI TUCKPETH3AIMN U KBAHTOBAHUS CUTHAJIOB.
YacToTHBIN OAXOA K aHAJIU3Y CUTHAJIOB.
JluckpeTHoe MpeIcTaBIeHUe HETIPEPHIBHOTO CUTHAJIA U TeOpeMa

OTCYETOB.

Bistane JUCKPETU3AllUN 1 KBAHTOBAHWA Ha KAQ4Y€CTBO 06pa6OTKI/I

CHUTHAJIOB.

HpaKTI/I'-IGCKOC MPUMCHCHUEC NUCKPETU3AINU U KBAHTOBAHUSA B
1uudpoBoi 00pabOTKE CUTHAJIOB.

3. AHanus3 u
npeoOpa3oBaHue

CIIyYailHBIX CUTHAJIOB.

OHCHI/IBaHI/Ie pacnpeacii€CHrud BEPOATHOCTH U CTATUCTHYCCKUX

MOMCHTOB.

ABTOKOppeNsIMOHHAs QYHKIIHS.
CriekTpanbHbIi aHAIN3 CIIy4alHbIX CUTHAJIOB.
Teopema KorenpHHKOBA.

4. KoMiuiekcHas
oruodaroas
y3KOIMOJIOCHOTO
paJoCUTHANA.

V3KONO0JI0CHBIE CUTHAJIBL; Hp606p3.30BaHI/IC HU3MCPUTCIIbHBIX

CHUTHAJIOB.

AMHJ'II/ITy,Z[HaH 0r1z16a101ua${ CHUrHajJia: ICPEMCHHAA BO BpCMCHU

amrutyna A(t).

da3zoBas pyHKIMS cCUTHANIA: HayalmbHas daza ¢(t).
ApryMeHT KOoCHHYca: MoJHas (pa3a CUTHaIa.
AMIUTUTYIHBIE AEMOAYISTOPBI: BOCCTAHOBIEHHE (POPMBI
aAMIUTUTYTHOW OTHOAIOIIEH.

5. Koppensimmonnas
byHKIHS
Y3KOIOJOCHOTO
curHana. OyHKIus
HEONPeIeICHHOCTH.

KOppCJ’I}ILII/IOHHaH (I)yHKI_[I/ISI Y3KOIIOJIOCHOT'O CUTHAaJIa: OIMPEACIICHUC U

dbopmyna.

B3anmMHas koppemnsiuoHHas GyHKIH: onpeaeieHue u Gpopmya.
[[IuprHa KOppeIAIMOHHON (YHKIIMHA U CTETICHb CBSI3U JBYX

CHUI'HAJIOB.
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DyHKIUA HEOIIPEACIEHHOCTHU: OIPEIEICHUE U IIPUMEHEHHE.
IIpumMepbl HCIIOIB30BaHUS KOPPEIALMOHHOIO aHaIM3a U (PyHKIIUU
HEOIpeIeIEHHOCTH B 00pab0TKe CUTHAJIOB.

6. MeTonsl
CHEKTPAITLHOTO
aHaJIn3a CIy4YaiHbIX
CHUTHAJIOB.

OUIBTPOBBIE METOABI (METOABI IOJIOCOBOTO aHATIN3A).
BecunbTpoBbie METOABI (OCHOBAaHHBIE HA JUCKPETHOM
npeobpazoBannu Oypre, JI1D).

[TapameTpuueckrie METO/IbI (Ha OCHOBE IapaMeTPUUECKUX MOJENIen
CIIy4aiHBIX MTPOLIECCOB).

Texynui, CKOJIb3SAIUN U CKaYyIIUK aHaJIu3.

[TapameTpsl aHANU3aTOPOB CIIEKTPA: YHUCIIO KaHAJIOB aHAIN3a, BpeMs
HaOJII0ICHUS WK aHamn3a (IIMPUHA OKHA), TI0JI0Cca aHAIHM3A U
paspeleHue o 4yacToTe.

7. Jlunetinas
bunpTparus

CIIyYalHBIX CUTHAJIOB.

Omnpenenenue 1 poib TUHEWHOTO (PUIBTPA B MATEMAaTHIECKUX
MOJIEJIAX JEKTPOMAarHUTHOW COBMECTUMOCTH JIEKTPOIIPUEMHHUKOB.
[lepenarounas pyHKuus GUIBTPa U €€ OMUCAHNE B BHJIE OTHOIICHUS
MHOT'OYJIEHOB CTETEeHe m U n.

AMITUITUTYTHO-9acTOTHAS U (pa3odacToTHAs PyHKIHH QHUIBTPA,
BBIUMCIIEHHUE C MCII0JIb30BAaHUEM NIEPEAATOUYHON (DYHKIIMH.

Metoa napuuanbHbIX peaKkiuil Ui OTPEICICHUs XapaKTePUCTUK
«TaplUUaIbHbIX)» PEAKIUN HHEPIIMOHHBIX 3BEHBEB.

Pacuér nucnepcun peakunu GUIBTpa ¢ y4€TOM B3aUMHON
3aBHCUMOCTH «IapLUHUAIbHBIX» PEAKLUH U CBOWCTB BXOHOTO
CIY4YaiHOTO MpoLecca.

8. CeépTka

CIIyYalHBIX CUTHAJIOB.

Onpenenenne CBEPTKU CIIyYalHbIX CUTHAJIOB.

JInneliHas cBEPTKA TUCKPETHBIX MOCIEA0OBATEIBHOCTEH.
[uknuueckas cBEPTKaA.

AATropuT™M OBICTPOrO BHIUMCIIEHUSI IUKJINYECKOM CBEPTKU Ha OCHOBE
BI1D.

Pacu€r nnHelHOM CBEPTKU Yepe3 IMKINYECKYIO CBEPTKY.

9. YactoTHO-
BPEMEHHOW aHaJN3

CIIyYailHBIX CUTHAJIOB.

DopMyIUPOBKH PYHKIIMNA YACTOTHO-BPEMEHHOI'O PACIIPEIETICHHUSI.
WneanbHas ¢pyakus pacnpenenenus TO.
Ananmu3 T® u ciaydaliHble IPOLECCHI:

oOuiue ciayyaiiHble IPOLECCHI;

CTallMOHAPHBIE CIIy4YalHbIC IPOLECCHI,
AJIUTUBHBIN O€JIBINA 1TyM;

HECTAaLlMOHAPHBIE CIIyYalHbIE IIPOLIECCHI.
[IpunokeHnst 4aCTOTHO-BPEMEHHOI'O aHAIN3A:
MIHOBEHHAas OLIEHKA YaCTOTHI;

¢unbTpanus T u nekoMno3uius CUrHazia;
TEOpHsI BEIOOPKH;

MOAYJISILNS U MYJIbTUILIEKCHUPOBAHUE;
pacrpoCcTpaHEeHUE YIEKTPOMArHUTHBIX BOJIH;
OITHKA, aKyCTHKa U OMOMEIUIIHA.

10. AganruBHas
bunbTpanus

CIIy4YailHBIX CUTHAJIOB.

CormacoBanHas
bunbTpanus.

Brenenue B aganTuBHYO (DHIIBTPAIINIO CITYYaHBIX CUTHAJIOB.
CornacoBanHas pUIBTpALINS: IPUHIMAI PAOOTHI U IPUMEHEHHUE.
Meroas! anantuBHOM ¢unsTparuu: LMS, RLS u npyrue.
[Ipumenenne aganTUBHON (QUIBTPAIIUHU B PA3TUYHBIX 00IACTSIX,
TaKUX KakK CBsI3b, 00pabOTKa peur U UACHTU(UKAITUS CUCTEM.
NmutanimonHoe MoieIMpOBaHUE U OLICHKA BIUSHUS TAPaMETPOB
QITOPUTMOB a/IallTAllMK HA TOYHOCTh OLIEHUBAHUS U IOCTOBEPHOCTD
MpUEMA TAHHBIX.
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11. O6paboTka
CITy4aiiHBIX CUTHAJIOB
C TMIOMOIIIBIO
u(poBBIX
CUTHAJIBHBIX
nporeccopo (DSP)

Oransl 00paboTKu curHainoB Ha DSP: npuém snekrpuueckoro
CUTHaJIa, YCHJICHHE aHAJIOTOBOI'0 CUTHaJIa ¢ HOMOILBIO
OTIEPALIMOHHOTO YCUIIUTENS U MaTeMaTHIecKasi 00paboTKa ¢
nomompro DSP.

[Tpumenenne DSP B paznnuHbIX 007aCTAX: TEIEKOMMYHUKAIIUH,
aynooobpaboTka, 00paboTka H300paKeHUH, PaTUOIOKaITHs,
THJIPOAKyCTUKA U YIPaBJICHHUE.

[IpeumymectBa muppoBoit 06padboTku curnaaoB Ha DSP: Beicokas
CKOpOCTh BBIYMCIICHUN, TOYHOCTh U THOKOCTh B 00paboTKe
pa3NUYHbIX TUIIOB CUTHAJIOB.

12. O6paboTka
CITy4ailHBIX CUTHAJIOB
C TMIOMOIIIBIO
u(poBBIX
CUTHAJIBHBIX
CTCIUAITN3UPOBAHHBIX
MHUKPOIPOIIECCOPOB.

OcHOBHBIE 0COOEHHOCTH aPXUTEKTYPhI IPOLIECCOPOB U (PPOBOI
o6pabotku curranos (L{CII): mognepskka 6a3oBbix onepanuii [{OC,
obecnieueHue peanpHoro maciraba Bpemenn (PMB).
[IpeoOpazoBanue Dypre: poib Mpeodpa3oBaHusl B TUPPOBOH
00paboTKe CUTHajlIoB, JUCKpeTHOE npeolOpazoBanue Pypoe (AI1D) u
€ro MpUMEHEHHE.

3amaun udpoBoit 00paOOTKH CUTHAJIOB: PACIIO3HABAHHUE PEYH,
pacrio3HaBaHue 00pa3oB, udpoBas GUIBTPALUS, CIEKTPATBHBIN
aHau3 U JIpyTHe.

[TpousBoautensHOCTh ¥ d3HEProdpdexTruBHocTh LICIT: poct
MIPOU3BOIUTEIFHOCTH JI0 COTEH MIJUTMOHOB OTIEPALMi B CEKYHY,
HU3Kas norpedisemast MouHocTh (<1 BT).

6.

CTPYKTVYPA U COAEPXXAHUE JUCHUITIIMHBI

6.1. ®opma oOyueHwus — ouyHas, Kypc — 4, cemectp — 7

HaunmenoBauus pa3aciioB U TEM

KonnuectBo yacoB

Jleku. | Jlabop. | Ilpakt. | CPC+K | Beero

1. Cnyvaiinple CUTHAJIBL. 3 1 - 5 9
2. luckpetusaiys 1 KBaHTOBaHUE 2 2 - 5 9
CIy4YalHbIX CUTHAJIOB.

3. AHanu3 U npeodpazoBaHue CITydailHbIX 3 2 - 4 9
CHTHAJIOB.

4. KomriuiekcHast oru0arorast 3 1 - 5 9
Y3KOIOJIOCHOTO PaHOCUTHAJIA.

5. Koppensuuonnas GpyHKus 3 1 - 5 9
Y3KOIOJIOCHOTO CUTrHaia. OyHKIus

HEOIPEICIEHHOCTH.

6. MeToabl CrieKTpaIbHOTO aHAIH3a 3 1 - 5 9
CJIy4ailHBIX CUTHAJIOB.

7. JIuneitHast QuUABTpALMS CITyYalHBIX 3 1 - 5 9
CHTHAJIOB.

8. CBépTKa ciay4yalHBIX CUTHAJIOB. 3 1 - 5 9
9. YacTOTHO-BpEMEHHOH aHAIN3 CITyYalHBIX 3 2 - 4 9
CHTHAJIOB.

10. AnantuBHAs QUIBTPAIHS CITyIalHBIX 3 2 - 4 9
curHasioB. CornacoBaHHas (PUIbTPALIUS.

11. O6paboTKa CIIy4aifHbIX CUTHAIIOB C 3 2 - 5 9

IIOMOIIBIO I.[H(i)pOBBIX CHUTI'HAJIbHBIX

nporieccopoB (DSP)




12. O6paboTKa ciy4yaifHbIX CUTHAJIOB C 2 1 - 5 9
HOMOIIBIO HU(PPOBBIX CUTHATBHBIX

CIICIMATM3UPOBAHHBIX MUKPOIIPOLIECCOPOB.
WTOI'O I10 KOMITIOHEHTY OIIOIT 34 17 - 57 108

7. OLEHOYHbBIE MATEPHAIJIBI (CPEACTBA) IJIS1 TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALIUU

7.1.  KoHTpoibHBIE BOIPOCHI

1. Yro Takoe ciry4yaiiHble CUTHAJIBI U KaK OHU BO3HUKAIOT?

2. Kakue cBoiicTBa MMEIOT CIyYailHbIE CUTHAJIbI?

3. B uéMm pazHuIa Mexay AUCKPETHBIMH U HEMTPEPHIBHBIMU CITYYaiHBIMU CHUTHATAMH?

4. Kak MOXHO OMUCaTh CTATUCTUYECKHE XapaKTEPUCTUKHU CITy4YalHbIX CUTHAJIOB?

5. IlpuBenute mpuMepbl TPUMEHEHUS CITyYalHBIX CUTHAJIOB B PA3JIMYHBIX 00JIACTAX HAYKHU
U TEXHUKH.

6. Urto Takoe AMCKpEeTH3aKs U KBAHTOBAHHUE CITy4alHBIX CUTHAJIOB?

7. B uém pa3zHuIla Mex a1y paBHOMEPHON U HEPABHOMEPHOU TUCKpPETH3AIUEH?

8. Kak Teopema 0TCUETOB CBsI3aHA C TMCKPETU3ALUEH CITy9allHBIX CUTHAJIOB?

9. YUro Takoe miar KBAHTOBAHUS U KaK OH BIIMSET HA TOYHOCTH MPEACTABICHUS CUTHaNa?

10. Kakue METO/IbI MOBBIMICHUS TOYHOCTH KBAaHTOBAHUS CYIIECTBYIOT M B KaKHX CITyJasix
OHH MPUMEHSIOTCS?

11. Kakue xapakTepUCTUKH ONPEIEISIIOT CIydyailHbIM curuan?

12. B uém pa3Hulla MeXay OJHOMEPHBIM M MHOTOMEPHBIM paclpeelieHueM CIy4aiHOro
curHana?

13. Kak onpenensercs KoppensiioHHas GyHKIUS clIydaifHOro curHana?

14. Kakue MeTo bl HCIOJIb3YIOTCA JUIS aHAIM3a CTAllMOHAPHBIX CIIyYalHbBIX CUTHAJIOB?

15. B kakux o0OnacTsaX TEXHUKH W HAyKd NPUMEHSETCS aHajdu3 M MpeoOpa3oBaHUe
CITy4alHBIX CUTHAJIOB?

16. Uto Takoe KOMITJIEKCHAs Orubaromas y3KOMoJIOCHOTO paAOCUTHANIA M KaK OHA CBsi3aHa
C aMIIUTy 101 U (pa3oii curnana?

17. Kakue maremaTuueckue mpeoOpa3oBaHUs MO3BOJMSAIOT MEPEHTH OT KOMIUIEKCHOU
oru0aroIIei K UICXOJHOMY Y3KOTIOJIOCHOMY PaJiuOCUTHATY?

18. B kakux cimydasx HCIIOJIb3YeTCsl KOMIUIEKCHAsE orubarorast Juisi aHanu3a u o0paboTku
Y3KOIOJIOCHBIX PaJIMOCUTHAIOB?

19. Kak BiuseT ImMMpHUHA MOJIOCHI MPOMYCKaHUA HAa (QOpMYy KOMILIEKCHOH orubaroien
Y3KOIOJIOCHOTO pajinocurHana’?

20. Kakuie MeTOIbI U aNTOPUTMBI HCTIONIB3YIOTCS JUIS OLIEHKH MapaMeTPOB U XapaKTEPUCTUK
KOMILJIEKCHOM OTHOAaroIIeH y3KOMOJIOCHOTO pauocurHana?

21. Yto Takoe KoppensnuoHHas (QYHKIMs Y3KOMOJIOCHOTO CHTHAajda M KaK OHA CBSI3aHA C
AQHAJIN30M BPEMEHHBIX 3aBUCUMOCTEN CUTHAJIOB?

22. OObsICHUTE TNPUHLIMIT PAaOOThl (QYHKIMM HEONpeNeNEHHOCTH U €€ CB3b C
KOPPEISIMOHHON (PyHKIMEH.

23. Kakne mapameTpbl BIHSIIOT Ha (OpMY KOPPETSIHOHHOW (PYHKIMH Y3KOMOJIOCHOTO
curnaia’?

24. B xakux 001acTAX HAYKU U TEXHUKH UCTIONB3YETCSI aHATIN3 KOPPEISAIUOHHBIX (PYHKITHIT?

25. IlpuBeuTe TpUMEpbl TPHUMEHEHUS (YHKIUW HEONPEACIEHHOCTH JUIS YIIydIICHHS
Ka4yecTBa CBsI3U U 00paOOTKH CUTHAJIOB.

26. Kakue 0CHOBHBIE METOIBI CIIEKTPAILHOTO aHAJIM3a CITy9aifHbIX CUTHAJIOB CYIIECTBYIOT?

27. Yto Takoe pa3pelieHre Mo 4acToTe B CHEKTPaIbHOM aHanuze?

28. Kak BiusieT mMprHa OKHA aHAJIM3a Ha Pe3yJIbTaThl CIEKTPAILHOTO aHaIu3a?

29. B uém pa3HuIla MEKIy TUCKPETHHIMU M HETIPEPHIBHBIMU CUTHAJIAMU B CTIIEKTPATbHOM
aHanuse?
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30. Kakue mapameTpbl aHaIM3aTOPOB CIIEKTpa CJIEIyeT YYUTHIBATh MPH BBHIOOpE METo/a
CHEKTPaJIbHOI0 aHayn3a’?

31. Yto Takoe nuHeWHas (uiIbTpamus CIy4alHBIX CUTHAJIOB W KAaKOBbI €€ OCHOBHBIC
1107030002000 8 94

32. Kakue Tumbel JHUHEHHBIX (WIBTPOB HCIONB3YIOTCS Uil OOpabOTKU CIy4YaiHbIX
CUTHAJIOB?

33. Kak ompenensercst UMITyJIbCHAsE XapaKTepUCTHKA THHEHHOTO (uibTpa?

34. B uém 3akirouaercs TeopemMa o0 CBEPTKE M Kak OHA CBs3aHa C JIMHEHHOU (uibTparueii?

35. Kakue Meronbl OIGHKM MapaMeTpoB M XapaKTEPUCTHK JIMHEHHBIX (UIBTPOB
CYHIIECTBYIOT?

36. Uto Takoe CBEPTKA CIyUYaHBIX CUTHAJIOB M KaK OHA CBSI3aHA C KOppeIsueii?

37. Kakue cBolicTBa MMeeT CBEPTKA CIIy4allHbIX CUTHAJIOB M KaK OHM BIIUSIOT HA TOYHOCTh
NPECTABICHUS CIOKHBIX ()OPM CUTHAIOB?

38. B uém pasHuna Mexy cBEPTKON M KoppesLueil 1 Kak OHU CBSA3aHBbl APYT ¢ Apyrom?

39. Kakue MeTo/ bl BEIYUCIICHUS CBEPTKH MCIIOIB3YIOTCS B IUPPOBOI 00pabOTKE CUTHATIOB?

40. Kak cBEpTka ciay4alHbIX CUTHAJIOB IIPUMEHSIETCS B 3a/lauax paclo3HaBaHUs 00pa3oB U
MaITUHHOTO O0y4YeHUS?

41. Yto Takoe 4aCTOTHO-BPEMEHHON aHaJW3 CIy4YalHbIX CUTHAJIOB M Kakue 3aJayd OH
pemaet?

42. Kakue MeToAbl YaCTOTHO-BPEMEHHOIO aHalIM3a MCIOJB3YKOTCS s  H3y4YeHMs
CITy4alHBIX CUTHAJIOB?

43. B uém pa3HuIa MeX/ly BPEMEHHBIM U YaCTOTHBIM aHAIM30M CIIy4YaiHbIX CUTHAJIOB?

44. Kak 4aCTOTHO-BPEMEHHOM aHaJIN3 TOMOTaeT B 00pabOTKe U aHAIN3€E ayAMOCUTHAIOB?

45, TlpuBenute puMep pUMEHEHHUs YaCTOTHO-BPEMEHHOTO aHaIn3a B
TEJIEKOMMYHUKAIUAX WIIN PAJTHOIOKAIHH.

46. B uém cyThb ajanTHUBHOM (UIBTpAlMM CIIyYallHBIX CHUTHAJIOB M KaK OHA IOMOraer
aHAJTM3UPOBATh CUTHAJIBI B IPUCYTCTBUU TIOMEX ?

47. Kak paboTaeT corylacOBaHHBINH (PUIIBTP U KaKue 3a/1a4M OH peaet?

48. Kak ompenenwTh HAJMYUE OIPENSIEHHONW COCTaBISIIOIIEH B HCXOJAHOM CHTHAllE C
MOMOIIBIO a/IalITUBHOTO (PHIIBTpa’?

49. Kak onpeieuTh aMIUTATYy ¥ HAaYaJIbHYIO0 a3y 3aIaHHOM COCTABIISIONICH B HCXOTHOM
CHUTHAJIE C TOMOIIBIO aJJallTUBHOTO (hUiIbTpa?

50. B kakux ciy4asx ajganThBHAs (QUIBTpAIMs CIydallHBIX CHTHAJIOB MOXET OBITh
Hed(p(HEeKTUBHOMN MM HEMPUMEHUMOM?

51. Kakue 0CHOBHBIE 33/1a4¥l BHINOJIHAIOT HU(POBBIE CUTHANIBHBIE Mporieccopsl (DSP) mpu
00paboTKe cilyyaliHbIX CUTHAIOB?

52. Kak ocymecTBisieTcss aHaoro-nudpoBoe Mpeodpa3oBaHrE CIyYaHBIX CUTHAIOB B
DSP?

53. Kakue anropuT™bl HCIIOB3YIOTCS TS MACHTHQHUKAUK curHanoB B DSP?

54. B uém 3akmovaercss mpuHIMI paboTel ObicTporo mpeoOpazoBanus dypee (BIID) B
DSP?

55. Kak ocymiectisieTcss MOIYJISIMS U AEMOTY SIS curHaioB B DSP?

56. Kakme  mpeumymiectBa W HEJNOCTaTKH  HWMEIOT  NU(POBBIE  CHTHAIBHBIC
crienanu3upoBanHbie MUKponporneccops! (DSP) npu o6paboTke ciryyaitHbIX CUTHAJIOB?

57. Kakue 0CHOBHBIE 3Tanbl 00pabOTKU CIy4YailHBIX CUTHAJIOB C UcTonb3oBaHueM DSP?

58. B uém 3akirouaeTcst npuHIUN paboTkl ObicTporo npeodpazoanus Oypee (FFT) B DSP?

59. Kak ocymiecTBisieTcsi BBIOOp ONTHMAIBHOTO alNroOpuTMa OOpaOOTKH —CIyYaiHBIX
CUTHAJIOB ¢ momouisro DSP?

60. Kakue mepcrieKTUBBl Pa3BUTHS TEXHOJIOTHH OOpaOOTKH CIy4YallHBIX CHUTHAJIOB C
ucnoiabs3oBanueM DSP?

7.2. Tewpbl DOKIIAIOB



9

1. Ilpumenenne 1HQPPoBON O0OPaOOTKM CUTHAIOB B ayAMO3AMUCH: LIYMOIOAABICHUE W
yIIy4dllleHUE KaueCcTBa 3BYyKa.

2. Ucnionb3oBanue nnppoBoii 00pabOTKH CHUTHAJIOB B BHUICOHAOIIOACHUU: KOMIICHCALIUS
JBUKEHUS, CTA0MIIN3alUs U300paKEHUS U MOBBIILIEHUE YETKOCTH.

3. HudpoBas o0OpaboTka H300paKeHUH: BBHIPABHUBAHHE OCBEIIEHHOCTH, IOJaBIICHHUE
IIYMOB M YJIy4YIlIEHUE I[BETA.

4. BoccTraHOBIIGHHE W YIY4IIEHHE KadecTBa CTapbix (oTorpaduii u M300paKeHU C
MTOMOIIBIO ITU(POBO 0OPaOOTKH CUTHAJIOB.

5. Komnpeccust n300paxeHuil ¥ BUJICO C UCIIOJIb30BaHHEM U (POBOIT 00pabOTKM CUTHATIOB.

6. [lubpoBass 00pabOTKa pEUYEBBHIX CHUTHAJIOB: IIOJABJICHHE IIIYMOB, YJIy4IlIEHUE
pa300pUMBOCTU U CUHTE3 PEUH.

7. [lpumenenne uudpoBoii 00pabOTKK CUTHATIOB B CIIEKTPAJIbHOM aHAIM3E: OIpe/eeHHe
TrapMOHUK U aHAJIH3 3BYKOBBIX YacCTOT.

8. Ucnonb3oBanue nudpoBoli 00padOTKHM CHTHAJIOB B pacliO3HaBaHUU OO0pa3oB U
MaIlIuHHOM OOYYEeHHH.

9. AnanTuBHas GUIBTPALUS U UTYMOIIOJIABJICHHE B CUCTEMAaX CBSI3H M TEIEKOMMYHHKAIIHIA
C MpUMeHeHueM n(ppoBoit 00pabOTKH CUTHAIIOB.

10. Ilpumenenue nudpoBoli 00paOOTKHM CUTHAJIOB B MEAMIIMHE W OHOJOTHH: aHAJINU3
AIIEKTPOKAPIUOTPAMM, IEKTPOIHIEPATOTPAMM U JPYTUX OMOMEIUIIUHCKIX CUTHAIIOB.

7.3.  OOpasern copepkaHus SK3aMEHAIMOHHOTO OHIIeTa

B ciyuae BexeHus y4eOHOro mpolecca ¢ MCHOJNB30BAHHEM JIICKTPOHHOIO OOYYeHHS U
JUCTaHIIMOHHBIX O6pa3OBaTeJII>HI)IX TGXHOJIOFI/II\/JI, COACPpIKaHUC OmjIeTa MOXKET OTJIMYATLCS OT
HPUBEICHHOTO.

OBPA3EIl DK3AMEHHAIIMOHHOI'O BUJIETA
JloHenknii rocy1apCTBEHHBIN YHUBEPCUTET
®dusnKo-TeXHNYECKUH (PaKkyIbTeT
Kadenpa pagrnoduzuku 1 "HHOKOMMYHUKAITMOHHBIX TEXHOJIOTHI
ITporpamma Beicuiero oOpasoBanusi IIporpamma GakanaBpuara

Hanpasnenue noaroroBku 03.03.03 Papuoduzuka

[Tpodunes moaroTOBKM Pamnodusuka

dopma 00yueHus Ounas

Cemectp Cenpmoit

Jucuunnuza Hudpossie METO/IbI 00paboTKu

CIIy4alHbIX CUTHAJIOB
IK3aMeHALUMOHHBIN OnJier Ne 1

1. Kak MOXHO onucaTh CTaTUCTHYECKUE XapaKTEPUCTHKH CIyYalHbIX CUTHAJIOB?

2. Kakne xapaKTepUCTUKH OTIPENENISIOT CITy9aiHbI CHUTHAI?

3. Kak Bnuser mmpuHa MOJOCH MPONMyCKaHus Ha (opMy KOMIUIEKCHOW orubaromiei
Y3KOMOJIOCHOTO paguoCUrHana’?

4. B uéMm pa3HHUIa MEXIYy JUCKPETHBIMH M HENPEPHIBHBIMU CUTHAJIAMHU B CIEKTPAIBHOM
aHanmse?

5. Kak cBépTka ciyuaiiHbIX CUTHAJIOB IMPUMEHSETCs B 3a/1a4ax pacro3HaBaHUs 00pa3oB U
MAaITUHHOTO O0y4YeHUSs?

YTBepxkaeHo Ha 3acenaHuu kKadenpsl paguodu3uKd W MHHOKOMMYHHUKAIIMOHHBIX
TEXHOJIOTHA,
nporokoa Ne ot . .202_r.
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3aBenyronuit kadeapoit B.B. Jlanunor

DK3aMeHaTop B.1. Tumuenko

8. PACITIPEAEJIEHME BAJIJIOB, KOTOPBIE ITOJIVHAIOT OBYYAIOUINECA

OO6mrast olleHKa 3HAHWKA OOYYAIOIIMXCS MO JUCHUILIMHE TpoBoauTces mo 100-6amipHOo#
IIKAJIE€ MCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B Tabiuie Huxe. OpraHu3anroHHO-y4YeOHas
paboTa B ayAMTOPUHU OIICHUBACTCS HAa OCHOBE TAKWX KPUTEPHEB KaK IMOCEHIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KauyeCTBEHHOE BBIIIOJIHEHUE JOMAIIHUX 3aJaHUM, aKTUBHOCTH BO BpeMs
MIPOBEICHUS JICKITMOHHBIX M MPAKTUUYECKHX 3aHATHH (ydacThe B OOCYKICHHH TEKYIIETO H
MPOMICHHOT'0 MaTepuaia, pereHue 3aaad u T.11.).

8.1. Cewmectp 1

Howmepa paznenos Buapl pabot Maxcnmabroe
KOJIMYECTBO OaJIJIOB
KontponbHas pabora 20
1-12 JlaGopatopHbie padOTHI 70
[IpoBepka KOHCIIEKTOB 10
UTOI'O 100
OOmuii UTOT 32 CeMecTp 100

CooTBeTCTBYE OAJLIOB OLIEHKE

OreHKa 10 MATHOAIUIBHOM IIIKajIe
KonnuecrBo 6aimios "
s 100 ECTS | DOxk3amen, nuddepeHunpoBaHHbII 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YAOBIETBOPUTEIHHO aTToHo
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBJICTBOPUTEIHHO He 3a9TeHo

9. OBECIIEYEHHME OBPA30OBATEJIbHOI'O ITPOLIECCA JJIA JIULL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 3J0OPOBbBA 11 UTHBAJIN/IOB

B xozxe peanuzanuu QUCHHUILTHHBI UCTIOIB3YIOTCS CIEIYIONINE JOMOIHUTEIBHBIE METO B
00yYeHHsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAIlUU OO0YJarOIINXCs B
3aBUCHUMOCTH OT UX UHIUBUAYATHHBIX OCOOCHHOCTEH:

1) JUISL CTIETIBIX M CITA00BHSIINX

— JeKIUU 0(hOPMIISIOTCS B BUJIE DIIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIIBIO
KOMITBIOTEPA CO CIIEeIHATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

— JUIS ~ BBIMIOJHEHWS  3aJlaHusi TpU  HEOOXOAMMOCTH  MPEAOCTaBISIETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)Ke MUCIIOIH30BAaHUE COOCTBEHHBIX YBEINIHBAIOIINX
YCTPOWCTB;

- MMMCbMEHHBIC 33JITaHUs ODOPMIISIOTCS YBEIIMYCHHBIM IIPUGTOM.

2) JUISL TITYXHUX ¥ CIAOOCITBIIIAIINX

- JIEKIIUK 0(POPMIISFOTCS B BHJIC DJICKTPOHHOTO JIOKYMEHTA,

- MMMCEMEHHBIC 33/IaHUS BHIITOIHSIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOU (opme;
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— 9K3aMEH TPOBOJUTCS B MHUCHBMEHHOM (oOpMEe Ha KOMIBIOTEpPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHHUS.

3) JUIS JIUL] C HapYLIEHUSIMU OLIOPHO-JBUTaTEJIBHOTO arapara:

- JEeKIUH 0(OPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOI'O C IIOMOIIbIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

- IUCbMEHHBIE 3aJJaHUS BBIIIOJIHAIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCSA B YCTHOU (pOpME MM BBIMOIHSIOTCS B MHCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Tpu HEOOXOIMMOCTH TIPelyCMaTPUBACTCS yBETMUECHNUE BPEMEHHU JJIS IIOATOTOBKU OTBETA.

IIponenypa  mpoBeAeHUs  NPOMEXKYTOYHOM  aTTecTalMu A OOydYaroLIuXcCs
YCTAHABIMBACTCS C Y4YETOM HX HMHIUBUAYAIBHBIX TCHUXO(U3MYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKET IPOBOJUTHCSA B HECKOJIBKO HTAIIOB.

[IpoBenenne mpoueAypbl OLEHHBAHUS PE3YJIbTaTOB OOydYeHHs] JIOMYCKAaeTCs C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTUH.

ObecneunBaercs A0CTyN K WH(GOPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcaM B CETH
WutepHer Uil Kaxkaoro oOydaromierocs B (opMmax, aJalTHPOBAHHBIX K OIPAaHUYEHUSIM HX
3JI0POBBSI U BOCTIPHSITUS MHPOPMALIUH:

1) JUTSL CHEMBIX U CIIA00BUIALIINX

— B IICYaTHON (pOpME yBETUUEHHBIM IIPH(PTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) TS TIIYXHX M C1a00CIBIIIAIINX

— B IIEUaTHOM Qopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) U1 00yYaroIuXxcs ¢ HapyLIEHUsIMU OIIOPHO-/IBUraTeIbHOTO arlapara:

— B [IEYAaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOLECCA

VY4eOusbie 3ansTus npooasTcs B kopimyce Ne4 JIonl'V (r. Joneuxk, np. TeaTpanbHbiid, 13).
Jlnis mpoBeieHust ISKIIMOHHBIX U J1a00paTOpHBIX 3aHATUN TpebyeTcs ayJuTopusi, 000pyA0BaHHAs
MEJIOBOM MJIM MapKEepHOW JOCKOW, MyJIbTHUMEIUNHBIA MPOEKTOP U dKpaH, HOYTOYK, KOMILJIEKT
yueOHOll mebenu i CTYIEHTOB, pabodee MecTO MpernojaBarens, BbIXoA B VHTepHeT —
NIPOBOJIHOM MITK C UCToJb3oBanneM Wi-Fi.

Jlis caMOCTOSITEIbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOnMOTEKM YHHMBEpPCUTETa M APYTUX AJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUecKoe oOecreyeHne, MNpeACTaBICHHOe B Y4eOHO-METOIUYECKOM KaOuHeTe
['maBHOTO KOpITYyCa (aym.405).

OOyuaronecss HUMEIOT BO3MOXHOCTb — HCIIONB30BaTh y4eOHBbIE MaTepHajbl IO
JTUCIUTIIIMHE, pa3MelieHHble Ha tiatdopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa3oBaHUS
OI'bOY BO «/lonl'Y». IIpu u3yyeHUn AUCUMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHEe U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  ucmonp30BaHMEM  pecypcoB  IUIAaT(GOPMBI  JUCTAHLMOHHOTO  OOpa3OBaHMS
OCYIIECTBIISIETCS TEKYIIUH KOHTPOJIb 3HAHUN OOy4yarolUMXcs Ha OCHOBE TECTUPOBAHUA U
IPOBEPKU PE3YIBTATOB CAMOCTOSATEIBHOM pabOoThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa
1. Maseinos A.B. UOPOBAS OBPABOTKA CUT'HAJIOB, EKATEPMHBYPT',2005
2. Tonpnenbepr JI.M. u np. Lludposas oOpaboTka curaanoB: YdueObHoe mocodue st
BY30B. - M.: Panuo u cBs3b, 1990. - 256 ¢
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3. Xemmunr P.B. udpossie punbtpsl. — M.: Henpa, 1987. — 221 c.

4. Maxkc XK. MeTtonpl U TeXHHKa 00paOOTKH CUTHAJIOB IIPH (U3HUECKUX U3MEpEeHHIX: B 2-
X Tomax. - M.: Mup, 1983.

5. backakoB C.W. PanuoTexHu4eckue 1eny u CUTHaJIbI: YYeOHUK JJIs BY30B. - M.:
Bricmag mkona, 1988. - 448 c.

6. CeBocthsiHOB b.A. Kypc Teopun BEposSATHOCTEH U MaTEMAaTHIECKON CTAaTUCTUKH. - M,
Hayxa, 1982. - 256 c.

7. BeposiTHOCTHBIE METO/IbI B BHIYMCIUTENIbHON TeXHUKE: YueOHOe mocoOue /i1 By30B. /
A.B.Kpaiinukos u zap. - M.: Beiciias mkomna, 1986. - 312 c.

8. UrnaroB B.A. Teopus nadopmaruu u nepenadu curaaion. - M.: CoBeTckoe pajano,
19709.

9. AnantuBHbie punbTphl. /Ilox pen. K.®.H.Koysna u I1.M.I'panTta. — M.: Mup, 1988, 392
c

10. Kopn I'., Kopn E. CipaBouHuUK 110 MaTeMaTuKe Jisl HAyYHBIX PaOOTHUKOB U
uHxeHepoB. — M.: Hayka, 1984.

11. IpsxonoB B., A6pamenkoa 1. MATLAB. O6paboTka CUTHAJIOB U U300paKEHHIA.
Crnenuansnsiii cripaBounuk. — CII6.: [Tutep, 2002, 608 c.

11.2. JlomonaHUTENbHAS JIUTEPATYpPa

1. benpar [x., [Tupcon A. [lpukiannoit aHanu3 cirydailHeIX JaHHBIX. — M.: Mup, 1989.
540 c.

2. Ipsixonos B.II. BeiiBnersl. Ot Teopuu k npaktuke. — M.: COJIOH-P, 2002. — 448 c.

3. Makc K. Metozs! u TexHuka 00paboTKH CUTHAJIOB MPU (PU3NYECKUX U3MEpeHHsX: B 2-
X Tomax. - M.:Mup, 1983.

4. T'ypckuii E.W. Teopust BeposTHOCTEH ¢ 3IeMEHTaMH MaTeMaTHYEeCKOW CTATUCTUKH:
VY4ebHoe mocobue /it By30B. - M.: Bricias mkomna, 1971.- 328 c.

5. KanaceBuu 3.P. Ananu3 BpeMeHHBIX MoclieioBaTenbHoCTel B reodusuke. - M.: Hexpa,
1985.- 300 c.

12.  HMHDOPMAIUWOHHBIE PECYPChI

1. Hayunas snektponHas oubnuoteka elibrary.ru : undopm.-anamur. moptan / OOO Hayunas
3NIeKTpoHHast 6ubimoreka. — Mocka : OOO Hayu. snektpoH. 6-ka, cop. 2000-2022. — URL.:
https://elibrary.ru (nata oOpamenus: 01.01.2023). — Pexum goctyma: A 3aperucTpup.
nosb30BaTenen. — TEeKCT : 2JIEKTPOHHBIMN.

2. DnexkTpoHHBIH  Karanmor Hayunoit OuOmmorexkn  JIOHEIKOTO  TOCYAapCTBEHHOTO
yausepcurera. — Jloneuk : Hb JlonI'Y, 1999— . — URL: http://catalog.donnu.education (nata
obparmenusi: 01.01.2023). — TekcT : 2MEKTPOHHBIH;

3. YueOHuku 151 IpyTHe KHUTU o MaTeMaTUuKe URL:
http://eqworld.ipmnet.ru/ru/library/mathematics.htm (mata ob6pamenus: 31.03.2023). — Pexum
JIOCTYyTIA: CBOOOHBIN. — TeKCT : 37IeKTPOHHBIN

4. Nnrepuer-6mommoteka Butamus Apronbna URL: http://ilib.mccme.ru/ (nata oOparmienus:
31.03.2023). — Pexxum noctyma: cBOOOHBIN. — TEKCT : 3JIEKTPOHHBIIA;

5. Texamueckast oubmmoreka URL: http://techlibrary.ru/ (mara o6pamenus: 31.03.2023). —
Pexxum noctymna: cBoOOAHBIN. — TEKCT : 3MEKTPOHHBIIA;

6. Hayunsre sxypransr ®I'BOY BO «Jloal'Y» URL: http://donnu.ru/science/journals (mara
obpamienus: 31.03.2023). — Pexxum noctymna: cBOOOJHBIN. — TEKCT : 371€KTPOHHBIM.

13.  ITPOTPAMMHOE OBECIIEYEHHME
1. Windows 7 PRO (kopnioparuBHas smmen3us JJoal'yY Ne 46484614)
2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)
3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 1st BRICIINX Y4eOHBIX
3aBEICHUI)
4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (qmuenszuun GPL, Apache,
BSD m1s1 cBOOOAHOTO MPOTPAMMHOTO 0OECTICUCHHS).



