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JIUCT COI'J/TACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSAMU ®EJEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIEI'O OBPA3OBAHIA (©I'OC BO)

27.04.04 YnpaB/ieHHe B TeXHUUECKUX CUCTeMax
roz, Habopa rpymmsr: 2024

[TporpamMmy cocTaBuiI:

Kadenpa E6 ABTOHOMHBIE MH®OPMALIMOHHLBIE U
YTIPAB/IAIOIINE CUCTEMBI
Bopucoe Cepreit BUkTopoBud, K.T.H., I0OLEHT, AOL[EHT

ITporpamma paccMoTpeHa
Ha 3ace/jaHuM Kadeapbl-pa3padoTurka
paboueii nporpammel E6 ABTOHOMHBIE TH®OPMAITMOHHBIE U YITPAB/IAFOIITUE CYICTEMBI

3aBepytommii Kadeapoit Eropenkos JI.C., K.T.H., CHC

ITporpamma paccmoTpeHa
Ha 3aceZlaHMU BbINyCKarolel Kadenpbl
E6 ABTOHOMHBIE NTH®OPMAILIMOHHBIE 1 YITPAB/IAIOIIIME CUCTEMbI

3aBeaytoiuii kadenpoii Eropenkos JI.C., K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIHUITVINHBI
ONU®POBAS OBPABOTKA CUT'HAJIOB

Pazjenni padoueil nporpaMMsl

1. IIEJIM OCBOEHIA JUCHUITIINMHBI

2. MECTO JVICIUAIIVIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXAHUE NUCLHUITINHBI

4. ®OPMBI KOHTPOJISI OCBOEHUA JUCHUITIINMHBI

5. YYEBHO-METOINYECKOE U THO®OPMAILIMOHHOE OBECIIEYEHUE NVCHUITJINHBI
6. MATEPMAJIBHO-TEXHUYECKOE OBECITEYEHVE JUCHUITIINMHBI

IIpunoxenus K padoueii nporpaMme JUCLMIVIMHBI
o Tlpunoxenue 1. AHHOTaIMsA paboueii MpoOrpaMMbl

o Tlpunoxenue 2. TexHomoruu v Gopmel 00yUeHUs
o [Ipunokenue 3. @OHABI OL[EHOUHBIX CPE/ICTB



1. HE/IM OCBOEHUSA JUCLHUII/IMHbI

L[EJIL}O OCBO€HHUA OWCLUIIIMHBI ABIAETCA Cl)OpMI/IpOBaHI/Ie c1eJyromux KOMHETQHI_[I/IﬁI

I[ICK-4.1 — cnocobHOCTL pa3pabarbiBaTh UM peany30BbIBaTh KOMIUIEKCHBIE MaTeMaTHuecKhe MOZesu
aBTOHOMHBIX MH(OPMaLMOHHBIX Y yTIPABISOIIMX CUCTEM

I[ICK-4.4 — cnocobHOCTb pa3pabarbiBaTh KOMIUIEKCUPOBaHHbBIE MHOTO(YHKIMOHAbHBIE aBTOHOMHEIE
MH(OpPMaIMOHHbIE CUCTEMBI /ISl yTIPAB/IeHMUs IBI)KEHHEM MajiorabapuTHBIX J1eTaTe/IbHBIX ariapaTtoB

DOpPMHUPOBAHUIO KOMITETEHIVI CITYKUT AOCTKEHHe CeyIOMUX pe3y/bTaToB 00pa3oBaHus:
IICK-4.1

3HAHUSA:

YKC/IEHHBIE METO/IbI MOZIEJTUPOBAHMUSI TTPOLIECCOB, 0OBLEKTOB M CUCTEM YIIPaBJ/IEHHS;

YMeHusi:

pa3paboTKa KOMILJIEKCHBIX MaTeMaTHueCKUX MO/iesield aBTOHOMHBIX MH()OPMAI[UOHHBIX U YIIPABISIOIINX
CHUCTeM;

HABbIKU:

BBLITIOJTHEHUSI UKMC/IEHHOTO SKCIIePUMEeHTa Ha KOMITIEKCHBIX MaTeMaTU4YeCKUX MOJIeNsIX aBTOHOMHBIX
MHGOPMAIMOHHBIX U YTIPABJISIOIIUX CUCTEM.
IICK-4.4

3HAHUA:

COBpeMeHHbIe TTOIX0/bl K KOMIIEKCUPOBAHUI0 MHOTO(YHKIIMOHA/ILHBIX aBTOHOMHBIE WH(OPMAIIMOHHbIE
CUCTEMBI;

YMeHus:

aspabarpiBaTh KOMITIEKCUPOBAHHBIE MHOTO(MYHKI[HOHA/IBEHBIE aBTOHOMHbIE WH(OPMAIIMOHHBIE CHCTEMBI
[JIs YIIPABJIEHUS IBMDKEHUEM MajiorabapUTHBIX JieTaTe/IbHbIX arllaparos;



2. MECTO AMCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucournuaa IIUOPOBASI OBPABOTKA CUT'HAJIOB siBnisieTcsi JUCLUITIMHON 006513aTe/IbHOH
yactH 0;10Ka 1 nporpamMMbl MOATOTOBKY 110 HarpasieHuto 27.04.04 YnpaeneHue € mexHUUeCKUX CUCMeMax.

CopneprkaHue IUCLUIIMHEI SBJISIETCS JIOTHYeCKUM TIPOJI0/DKeHUEM COflep>KaHus (DU3UKO-MaTeMaThueCKOu
MO/ITOTOBKY 0akajaBpa U C/IY)KUT OCHOBOH st ocBoenus gucimiuiiH: OIITUYECKAS I KBAHTOBAS
OJIEKTPOHUKA B CHCTEMAX VYIIPABJIEHUS, TEOPUA IIOMEXOYCTOHYMBOCTHU
CIELMAJIBHBIX YITPAB/ISIOIIIX CUCTEM, METOJbI WMCIIBITAHUH ABTOHOMHBIX
NMHO®OPMAIIMOHHBIX M YIIPAB/IAOIINX CUCTEM



3. CTPYKTYPA 1 COAEPXXAHUVE INCIHUITJIMHBI

OO0r1ast TPyI0eMKOCTh TUCIUTIIUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Cogepxanue (JUAAKTHKA) JUCLUTLTHHBI

KYPC

CEMECTP

HaumeHoBaHMe Pa3/ie/ioB M JUAAKTHUECKHX eAMHHIY

BCET'O

AynuTopHbIe 3aHATHS
B KOHTAKTHOM ¢opme

BCET'O
Jlekuun
IIpakTHYeckne
3aHATHA

CaMocrosiTeIbHasA
paboTa cTyaeHToB

®dopmupyemast
KomneTeHIus, %

TICK-4.1

TICK-4.4

Paspen 1. Beegenne B IJOC. CpaBHeHHe aHa/TIOTOBBIX U LIU(POBBIX METOAOB
06paboTtku curHanos. [IpermyiijecTBa ¥ HeAOCTaTKK LUdpoBoii 06paboTKu
curHanoB. Obnactu npuMeHenust 1 Bo3moxkHoctu LJOC.

11

Paspen 2. JIuHeiiHbIe JUCKpPeTHbIe cucTeMbl. OnpeseneHve u ceoiictea JIZIC.
Maremaruueckoe onucanue JI/IC. HyneBble HauanbHble ycnosus JIZIC. ®usuueckas
peanmsyemocTts JIJIC. UMnynbcHas XapakTe-puctrka JIZIC. ®opMyna cBepTKu.
PasHocTHOe ypaBHeHue. KUX u BUX JIZIC. Ycroitunocts JIZIC. ITepBblit KpuTepuii
ycroiunBoctu. ITepesarouHast ¢yHKuusl. COOTHOLIEHHs BXOZ/BBIXOZ, B Z-06/1aCTH.
PexypcuBHbIe 3BeHbsI 1-T0 1 2-T0 nopsifikoB. Kapra Hyseil i momocoB. B3anMocsszb
TriepeZiaTOYHOM (YHKIMM U Pa3HOCTHOTO ypaBHeHUsl. Pa3HOBU/JHOCTH TIpe/iCTaBeH sl
nepesiaTouHoi (yHKuMK pekypcusHoi JIJC. Bropoit kputepuii yctoitunoctu JIZIC.
YacToTHas xapakrepuctika. AUX u ®UX. COOTHOIIEHHS BXOZ/BbIXO/, B UaCTOTHON
obacti. OcHoBHble cBoiicTBa AUX 1 ®UX. Pacuer AUX n ®UX. DKcrpecc-aHamm3
AUX. AHanM3 peKypCHBHOTO 3BeHa 2-ro ropsijika. Orpezie/ieH’e CTPYKTYphbI.
Crpyxryps! pekypcusHoi JIZIC. [1psmast cTpykrypa. [1psi-mast kaHOHUYecKast
cTpykrypa. Kackagnas crpykrypa. IlapannensHas cTpykrypa. Ilpsamas ctpykrypa
HepekypcuBHoi JIZIC.

40

16 8 8

24

22

22

Paspen 3. IIpeoGpa3oBaHue CHrHA/IOB B JUCKPETHBIX cucTeMax. Obiiye
cBezieHus1. TTepexoy; 0T 06BIYHOTO K AMCKpeTHOMY npeobpasoBanmio dypbe.
Caoiictea [ITI®. Anroputm BelurcieHus TP, Bo3MOXHOCTH MPUMeHeHHs aaro-
put™Ma [JI1® g5t Beruncnenust OTI®. IMousiThe o 6bicTpoM npeobpa3oBanun Pyprbe.
CgoiicTa anroputma BIT® ¢ ocHoBaHKEM 2 ¥ IPOPeKUBAHKEM I10 BPEMEHH.
JluckpeTHasi CBepTKa U ee BuluMc/eHue. Kpyrosas ceepTka. JIMHeiiHas cBepTKa.
MeTozb! 6bICTPOTO BbIYMC/TIEHHst CBePTKH. CrieKTpasbHBIH aHa/Iu3 ¢ IPUMeHeHHeM
BI1®. HekoTOpble XapaKTepUCTHUKHM CMIEKTPalbHOro aHanu3a. OcobeHHOCTH
CeKTPaIbHOTO aHa/IM3a C/1yyaifHbIX MPOLIeCcCoB.

22

14

12

12

Paspaen 4. Meropp! cunTe3a qudpoBbix punsrpos. OnpejeneHve u
knaccudukarps LId. OcHoBHbIe 3Tanbl npoektrpoBanus LId. 3asanue TpeGoBaHuMi
K AUX. KN X-¢unbtpel ¢ auHeitHoi ®UX. Yetsipe Tuna KUX-¢punbrpos ¢ JIOUX.
HepekypcupHble LI® ¢ mneliHoit @PUX. MuHMMaIbHO-(a30Bble HePeKypPCHBHbIE
¢uneTphl. OCHOBHBIE 3Tarbl IPOEKTUPOBAHUS HePEKYPCHBHBIX (DUIBTPOB.
@DopMy/IMpPOBKa 3ajiay armpoKCHMALH, KPUTePUU. MeTobl peliieHust 3aa4
anmpokcuMari. OCHOBHbIE IPUHLIUIIEI Peo6pa30BaHHUst HeNpepbIBHBIX (HIBTPOB B
nudpossie. [Ipsimoe Z - npeobpa3oBaHue. BunrHeiiHoe npeobpa3oBaHue.
Anmnpokcumaiys B poLiecce CHHTe3a peKypCUBHOTO LM(ppoBoro Gpubrpa.
AHanuTUYeCcKHe MeTO/bl CHHTe3a PeKypPCHBHBIX LIM(POBBIX GuabTpoB. Ornpe/iesneHre
TiepesaTouHoN (GYHKLH PeKYPCHBHOTO LIU(GPOBOro (UIETPa C MOMOIIBIO
6uHeliHoro npeo6pasosanust Ha [I9BM.

33

12 6 6

21

18

18

Paspen 5. MeToypl crieKTpa/ibHOro aHanusa. Metog neprogiorpaMM. OCHOBHbIe
ToKa3aTesii Kauectsa oLleHoK CIIM. Metozp! nepuogorpamm JlaHeesia, baptierra,
Ysn4a u Biskmana-Teroku. MogenipoBaHye clydaifHo 1oc/iesjoBaTelbHOCTH C
Tpebyemoii AK®. OcHoBHbIe mapameTpbl 0KOH. Criektporpamma. Metog FOra-
Yornkepa (aBTOKOppeJISILIMOHHBIH) OLleHKH apaMeTpoB AP-Mozen. MeTo/ibl OLIeHKH
napameTpoB AP-mozien. Metozipl otieHku CITM. Ouienka nopsijika AP-mozeny.
CpasHenue oreHoK CIIM c uctunHoi CITM.

22

14

12

12

Paspen 6. Basoble aaropurmsl LudpoBoii 06padoTku curuanos. basosbiil
a/IrOPUTM LIM(POBOI KOrepeHTHOM 06paboTKK pa-AMOCHIHA/IOB. BasoBblit anroputm
1bpoBOi KBapaTypHOI 06pabOTKH pagrockrHaioB. LdpoBoii aropiuT™ OLieHKH
aMITUTY/bl Y3KOIOJIOCHOTO Pa/jMOCUrHasa. AJITOPUTM OLIeHKH MIHOBeHHOM a3kl 1
YaCTOThI y3KOIIO/IOCHOT'O paiuOCUrHasia. CaolicTBa 6a30BbIX AITOPUTMOB.
OG6Hapy’keHHe CHTHa/a C U3BeCTHBIM yPOBHeM Iiyma. OGHapy>keHHe CHrHaa C
OLIeHKOW ypOBHSI 11yMa. [ToMeX0yCTOHUMBOCTE LIU(POBOrO aAroput™Ma 06HapyXeHHst
Y3KOMOJIOCHOTO CUrHaja. IToMexoyCTOHUYMBOCTb aropuT™Ma 06Hapy)KeHHst CUTHazla ¢
OLieHKO# ypoBHs yMa. O6Hapyxenre @M curnasos. [TocTpoeHHe CUHXPOHHBIX
IU(POBBIX /1eTeKTOPOB. I10rperHoCTb OIeHKH aMIUIUTY/ABI CUTHasIa [(PPOBLIM
MEeTO[0M. Bnusinue LITYMOB Ha OLIeHKY aMIUIMTY/lbl CUTHa/la. HOCTpOEHl/Ie (‘IJHBOBBIX
1j1(POBBIX AeTeKTOPOB. [10rperiHoCTh OLieHKH a3kl cHrHaia LU(POBBIM METOAOM.
BrusiHMe 11IyMOB Ha OLIeHKY (asbl CUTHasIa.

22

14

12

12

Pa3spen 7. IlpumeHeHue MeTof0B HdpoBoii 06paboTku curnanos. Liudposoit
topmuposaress curHana DBPSK. ABTOKOppesisi-LiIOHHbIH AeMO/y/ISITOp CUrHaIa
DBPSK. KorepeHtHsiii semozyasTop curdana DBPSK. TIpuHIIIbI KOrepeHTHOM
nemopay sy, KorepenTHast emoaynsius curdanos ¢ AM. KorepeHTHas
JieMozlynsuus curHanos ¢ @M. KorepeHTHast 1leMOZY/ISLMS. CUTHAJIOB C JIBOMYHON
O®M. KorepeHTHas femoaynsius curaanos ¢ KAM. ITomexoycToHUMBOCTE KO-
TepeHTHBIX JleMoAy/siTopoB. dunsTp Bunepa. Anroputv LMS. Anroputm RLS.
IpuMeHeHye afjanTUBHBIX GUILTPOB. M aeHTHHKaus cuctem. OLieHKa
MMITY/IbCHOM XapaKTepUCTHKM Hen3BeCTHOH cucTeMbl. OUMCTKa CHTHajIa OT IyMa.
BrlpaBHMBaHHe YaCTOTHOM XapaKTePUCTUKU HeM3BeCTHOM cuctembl. OLieHKa
rapamMeTpoB JIMHEHHOro Mpe/icKa3aHus CUrHasia. BeiiieT-npeobpasoBaHue, obijie
TIOHsITHsI, CBOlicTBa. HerpepbiBHOE BeiiBeT-npeoGpa3oBaHue, ero JIOKaU3yHoLue
CBO¥iCTBA. VICcri0/Ib30BaH1e HeNpepbIBHOTO BeliB/eT-1peobpa3oBaHus J1s
o6Hapy’KeHUs U3MeHeHHsl CBOMCTB CUTHA/IOB. [JUCKpeTHOe BeliB/eT-peobpasoBaHie
1 €ro pUMeHeHue /1 CKaTsl M IIyMOOUMCTKM CUTHA/IOB. 3aK/II0UueHue.

30

12 6 6

18

18

18

Bcero 3a 9 cemecTp

180

68 34 34

112

100

100

Bcero no pucuuniuHe

180

68 34 34

112

100

100

3.2. AyAUTOPHBIN NPAKTHKYM
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Ne Homep u HanMmeHoBaHue pa3jesna Oonem,
wn S —— Tema NpakTHUeCcKOro 3aHATUsA ayn, vacon
1 |Pasaen 1. Beegenme B [IOC. MozeMpoBaHye YMCIOBBIX 110C/Ie[0BaTe/IbHOCTeN 7
1 pacyeT UX XapaKTepUCTUK
2 Pacuet xapakrepuctuk JIJIC 2
3 Pasgen 2. JTueiiHble AUCKpETHbIe Jl?[aﬁ:geT Hysel u nomocos I1® v ycrolunBocTy 2
CUCTEMBI.
4 Pacuer AUX n ®UX JIZIC 2
5 Pacuet ctpykTyp JIAC 2
6 |Pasgen 3. Ilpeobpa3zosanue curHanoe |PacueT AuCKpeTHOro npeobpasoBaHusi Pypbe 2
7  |B BUCKPETHBIX CUCTEMax. Pacuer GpicTporo npeobpasoBanust Pypee 2
8 Mertopuka cuHresa LD 2
9 g’;\;&q:;; :l)-l.aMETOALI CHHTe3a LU(pPOBbIX Pacuer KIX GHILTpOB 5
10 Pacuer BUX ¢unsTpos 2
11 |Pasgen 5. MeTo/ipl CIIEKTPaAbHOIO Henapamerpuueckue metoas! pacueta CIIM 2
12 |aHanmM3a. [TapameTrpuueckue metoasl pacueta CITM 2
PacueT nmoka3saresieif KauecTBa 6a30BbIX aJTOPUTMOB
13 2
Pa3nen 6. ba3oBble anropuTMbl HocC
14 1MdpoBoii 06pabOTKU CUTHAJIOB. Pacuer noka3areseii KauecTBa LIM(POBLIX 7
[leTEKTOPOB
15 Pacuet noka3areseii KauecTBa popMUpoBaTesieit u 2
JleMOAYIATOPOB LU(POBLIX CUTHAIOB
16 Paspen 7. IIpumeHeHue MeTO0B AHanu3 MeToJ0B U CBOWCTB aflarTUBHOM 2
[UpOBOI 06PaOOTKU CUTHATIOB. ¢dunbTpalyy UQPPOBBIX CUTHAJIOB
17 AaH/M3 MeTO/IOB M CBOMCTB BeUB/IeT- 5
npeoOpa30BaHu LU(POBBIX CUTHAIOB
Bcero 3a 9 cemecTp 34
3.3. CamocTonTenbHas pabota crygenra (CPC)
Ne Homep u HauMeHOBaHuUe pa3sfena OobeMm,
i J—— Copepxanue yue0HOro 3aaHus 4aCoB
1 |Pasgen 1. Beegenme B [IOC. I/I3yL1eHu1/1e Marepuasa pasgena 1, BEIOTHEHNe 7
3a/laHUM MPAKTUYEeCKOro 3aHaTUs 1
2 Paznen 2. JIuHeliHble AUCKpeTHbIE I/IBYLIGHE/IE Marepuasia pasjena 2, BbIOJHeHUe 24
CUCTEMBI. 3a/laHUM TIPAKTUUECKOro 3aHATHs 2, 3, 4, 5
3 Paszen 3. [Ipeobpa3oBaHue CUTHAIOB B I/I3yquUHe Marepuasa paszena 3: BbITIO/THEHHEe 14
JMCKPeTHBIX CHCTeMaXx. 3a/laHUM NpaKTUUYeCKUX 3aHITUM 6, 7
4 Paznen 4. Metope! cuHTe3a 1IMGPOBLIX M3yueHure MaTepHasa paszesa 4, BLITOHEeHHe 271
(uneTpOoB. 3a[jaHui NIpaKTUYeCcKUX 3aHATi 8, 9, 10
5 Paspen 5. MeTozp! crieKTpasbHOTO I/IBYLIEHE/IE Marepuasa paszeia 5U, BBITIOJIHEHHE 14
aHanmsa. 3a/laHUl NpaKTUYeCKux 3aHaruu 11, 12
6 Pazgen 6.UBEIBOBbIe aJIrOPUTMBI I/I3yquUHe Marepuasa paszena 6: BbITIO/THEHHe 14
1upoBoii 06PabOTKM CUTHAIOB. 3a/laHyl NTPaKTUYeCcKux 3aHatuu 13, 14
7 Paspen 7. IIpumeHeHne MeTO0B N3yuenue marepuasna pasziena 7, BbIIIOJIHEHHE 18
LuQpoBoii 06pabOTKK CUTHAJIOB. 3a/laHui NIpaKTUUeCKUX 3aHsATui 15, 16, 17
Bcero 3a 9 cemecTp 112
4. ®OPMbI KOHTPOJISA OCBOEHUA TNUCIHUITVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 5 |6]| 7 8 9 |10 11 | 12 | 13 | 14 | 15 (16| 17
BP3M, |BP3[,
9 BP3/BP3/BP3/1|BP31|BP3 AP/ BP31BP34 BP31| AP BP31BP3BP3//BP3/] Bomp. |IP|Bomp.
OK3 OK3
YcnoBHbIe 0003HaUEHUST:
o JIP — nuarHocTryeckasi pabora;
7 22324




o BP3/l — Bompockl 1o pa3geny;
¢ Bomnp. DK3 — BOMpPOCHI K 3K3aMeHY.

TeKyIuii KOHTPOJ/Ib YCIIEBAeMOCTH CTY/I€HTOB MPOBOJAUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyroumx hopMax:
e JMarHoCcTUYecKas pabora;
e BOMPOCHI 0 pa3/eny;
e BOTIPOCHI K 9K3aMeHY.

IIpomexxyTouHas aTrecTalys MPOBOAUTCS B opMax:
® S5K3aMeH.



5. YYEBHO-METO/JIUYECKOE 1 MTH®OPMAIIIOHHOE OBECIIEYEHUE
TUCIIUTLTHBI

5.1. OcHOBHast iUuTeparypa no JUCLIUTIIVHE:

1. O. C. BagyTos. . JDnekTpoHHKa. MareMaTtuueckie 0CHOBBEI 00paboTku curHanos. Mocksa: FOpaiit, 2020,
3J1. pec.
2. C. H. Bopo6sés. . Lludposast o6paboTka curnanos. M.: Akagemusi, 2013, 28 3k3.

5.2. [loniosiHUTe/IbHAS TUTepaTypa 0 JUCLIATIIMHE:
1. A. B. Cepruesko. . [Tudposast obpabotka curraaos. M.: ITutep, 2006, 3 3K3.
5.3. [leprogrueckue U3faHus:

1. ABHakoCMHUUeCKoe MPUO0POCTPOEHNE;
2. BeCTHUK BO3/IyIIIHO-KOCMUYECKOW 06OPOHBI.

5.4. TlepeueHb peCcypcoB UH(MOPMAI[MOHHO-TEIEKOMMYHHUKALUOHHOH ceTH "VIHTepHeT", HeOOXOMMBIX [I/Ist
OCBOEHWUSI IUCIUTUTUHBI, 37IEKTPOHHBIE OUOIMOTEYHbIE CUCTEMBI:

He TpebyeTcsl.
CoBpemeHHbIe TpodeCcCUoHa/bHbIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HarjoHanbHast s/iekTpoHHasi oubsoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3;ekTpoHHas 6ubmoreka «KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcToBast 3/1eKTpoHHast 6ubMoTeka Poccuiickoro dhoxa
(hyHzaMeHTaIbHBIX UCCIe0BaHUH.

VHdopMmalioHHbIe CTIpaBOUHbIe CHCTEMBI:

1. TexskrcnepT — MIHGOPMAI[MOHHEIM TTOPTaI TeEXHUUECKOTO PeryrpoBaHus: HopMEI, MpaBu/Ia, CTaHIapThI
PD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[] TOCTos
cobctBenHoi rereparuu BI'TY "BOEHMEX" um. 1. @. YcTuHORBS;

3. http://www.consultant.ru/- KoncynsrantIlmoc- nH$opMarMoHHBIH 1TOpTas MPaBoBoi MH(OPMALUH.

5.5. I[IporpammHOe obecrieueHue:

1. PROView 32; Matlab 2015a SP1;
2. PTC Mathcad Prime 5.0.

5.6. MlndopMaliMoHHbIe TeXHOIOTUU:

B3auMoielicTere ¢ obyuatotumucs nocpeacteom DMOC Moodle BITY «BOEHMEX» um. [1.®. YcTHUHOBA.



6. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUWE JNCIHUITVINHBI

6.1. JIeKijuoHHbIE 3aHATHA:

CreliaIM3MpoBaHHbIe TpebOBaHKS M0 000PYI0BaHUIO OTCYTCTBYIOT; ayIMTOPUS C MOCAJIOUHBIMUA MeCTaMU
T0 KOJTMYECTBY CTYAEHTOB; 10CKa.

6.2. ITpakTHUecKHe 3aHATHUSA:

1. PROView 32; Matlab 2015a SP1;
2. PTC Mathcad Prime 5.0.

6.3. ITpouee:

1. pabouee MecTO MperoziaBare’isi, OCHalLlleHHOE KOMITBIOTEPOM C AOCTyTIoM B VIHTepHeT;
2. pabourie MecTa CTy/Z|eHTOB, OCHaIljeHHbIe KOMITBIOTepaMH C ZO0CTYIIOM B VIHTepHeT, peiHa3HaYeHHbIe J1/Is
paboTHI B 371eKTPOHHOM 00pa30BaTe/IbHOM Cpefe.
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Ilpunoxenue 1
K paboueii nporpaMme JUCIMIIHHbI
IMUPPOBASI OBPABOTKA CUTI'HAJIOB

AnHoTanusa padoyei MporpaMMsI

Muciuminia IIAGPOBASI OBPABOTKA CUI'HAJIOB sBisieTcsi JUCLIMIUIMHON 00sA3aTe/IbHOM
yactu 0710Ka 1 mporpaMmbl MOATOTOBKM 10 HampasieHuto 27.04.04 YnpaeneHue 8 mexHuUyecKux cucmemax.
HOucruruinHa peaymsyercs Ha dakynsreTe E Opyxkue U cuctembl BoopyxkeHusi BI'TY "BOEHMEX" um. [J.D.
YcrunoBa Kadezpoit E6 ABTOHOMHBIE MTHO®OPMAILIMOHHBIE 1 YITPAB/IAIOIIUE CUCTEMBI.

HucnunivHa HaljesieHa Ha popMUpOBaHKe KoMnemeHyuli:
TICK-4.1 criocobHOCTb pa3pabaTbiBaTh M peaM30BbIBaTh KOMILIEKCHBIE MaTeMaTHUyeCKUe MOJAeIN aBTOHOMHBIX
MHGOPMAITMOHHBIX U YTIPABJISIOLIUX CUCTEM;
I[ICK-4.4 criocobHOCT,  pa3pabaTbiBaTh  KOMILIEKCUDOBAaHHBIE ~ MHOTO(MYHKIIMOHA/IbHBIE — aBTOHOMHBIE
WH(OPMAIMOHHBIE CUCTEMBI 17Tl YIIPABJIEHHUs IBIDKEHUEM Ma/lorabapUTHBIX JIeTaTe/TbHBIX armapaToB.

Cofep>kaHue [JUCLIMIUIMHBI OXBAThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C M3y4eHHEeM MEeTOJOB M TPOrPaMMHBIX
Cpe/ICTB TIPOEKTUPOBAHUS U MOZe/TMPOBaHUsI yCTPONCTB LU(PPOBOM 06pabOTKM CUTHAIOB B COCTaBe aBTOHOMHBIX
HMHGOPMALMOHHBIX U YTIPABJISIOIMX CUCTEM BOEHHOTO U IPa’kJjaHCKOT0 Ha3HayeHusl.

[TporpaMmo# AUCIUTIIHBI TIPETyCMOTPEHBI CJIeIVIOLHe BUABI KOHTPOJIS:

TeKyIuil KOHTPOJ/Ib YCIIeBAEMOCTH CTY€HTOB TIPOBOJUTCS B TUCKPETHBIE BPEMEHHbBIE HHTEPBa/IbI B
cnenyrommx hopmax:
e JMarHoCTHYeCKas pabora;
e BOIPOCHI IO pa3zeny;
e BOIMPOCHI K 3K3aMeHY.

HPOME)KYTO‘IHEIH daTTecTanusa rnpoBOAUTCA B Cl)OpMaXI
® 5SK3aMeH.

OO1masi  TPY/I0EMKOCTh OCBOEHMs TUCIUIUIMHBI cocTaBiaser 5 3.e., 180 wu. TIporpamMmoil [JUCLIUTIIUHBI

MPeJyCMOTPEHBI JIEKIHOHHBIE 3aHATUS (34 u.), MpakThueckue 3aHATUS (34 u.), camocTosTeNbHash paborta
crygeHTa (112 u).
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Ilpunoxenue 2

K pafodeii mporpaMme JUCLUITHHbI
OUDOPOBAS OBPABOTKA CUT'HA/IOB

TEXHOJIOI'N 1 ®OPMbI OBYYEHUA

Pekomenpanuu

10 OCBOEHHUI0 NUCHUII/IMHBI /I CTy/J€HTd

Tpyz0eMKOCTb 0CBOEHHUsI JUCLUIIIMHBI cocTaBsieT 180 4., U3 HUX 68 u. ayAUTOPHBIX 3aHATUN, U 112 4.,

OTBeJIeHHBIX Ha CaMOCTOSITE/IbHYIO paboTy

CTyZieHTa.

PekoMeH/IaLIUK 110 pacrpe/ie/ieHrto y4eOHOro BpeMeHH TI0 BU/]aM CaMOCTOSATE/TbHON PaboThI M pa3fesiam

MUCLIATUIMHBI TIPUBE/IEHBI B Tab/IuIIe.

KoHTpoJ1b 0CBOEHUS JUCLIMILIMHBI TIPOU3BOJUTCS B COOTBETCTBUH C [TO/IOXKEHUEM O TEKYILeM, PyOeKHOM
KOHTDOJIE YCIIeBaeMOCTH U IMPOMEKYTOUHOU aTTecTaluy 00yJaromnxcs.

@®opMbI KOHTPOJISI U KPUTEPWH OLIEHUBAHWS TIPYBe/ieHbl B PUioykeHHH 3 K Paboueli mporpamme.

HaumeHoBaHue padoThI PexkomeHpiyemas iuTeparypa prn(:g\zxomb,
Paspen 1. Beegenue B IIOC.
A. B. Cepruenko. . [Tudposasi 06paboTka CUrHA/IOB:
N3yuenne marepurasa pasgena 1, M.: TTutep, 2006 (1)
BLITIO/THEHHE 3a/laHUH TPaKTHUeCKOro O. C. BagyTos. . DneKTpoHuKa. MareMaTtuyeckre 7
3aHATHS 1 OCHOBBI 00pab0TKM curHamoB: Mocksa: HOpatir,
2020 (1)
Wroro no pa3geny 1 7
Pa3pen 2. JIuHeliHbIe JUCKPETHBIE CHCTEMBIL.
O. C. BagyToB. . DyieKTpoHUKa. MaTemMaTudeckue
N3yueHue marepuana pasjena 2, OCHOBBI 00pab0TKu curHaaoB: Mocksa: FOpaiir,
BBITIOJIHEHHE 33/]JaHUH TIPAaKTUUeCKOT0 2020 (5) 24
3aHsiTHs 2, 3,4, 5 A. B. Cepruenko. . [Tudposasi 06paboTka CUrHa/OB:
M.: TTutep, 2006 (4)
Wroro o pa3geny 2 24
Pa3zgen 3. [Ipeo6pa3oBaHye CHTHA/IOB B JUCKPETHBIX CHCTEMAX.
A. B. Cepruenko. . [Tudposasi 06paboTka CUrHa/IOB:
N3yuenue marepurasa pasjena 3, M.: ITutep, 2006 (4)
BLITIOJTHEHYE 3a/laHW TIPAaKTHUeCKUX O. C. BagyTos. . DneKTpoHuKa. MareMaruyeckre 14
3aHATHUH 6, 7 OCHOBBI 00pab0TKHU curHamoB: Mocksa: HOpatir,
2020 (8)
Wroro no pa3zgeny 3 14
Pa3nen 4. Metoabl cuHTe3a H(POBLIX (PHILTPOB.
A. B. Cepruesko. . Illudporas 06paboTKa CUTHA/IOB:
N3yuenue matepuasa paszena 4, M.: Iurep, 2006 (5)
BBITIOJIHEHHWE 33J]JaHUH TIPAaKTUUeCKUX O. C. BagyToB. . DyieKTpoHUKa. MaTemaTuyeckue 21
3aHgaTui 8, 9, 10 OCHOBBI 00paboTKy curHasnoB: Mocksa: FOpaiir,
2020 (9, 10)
Wroro o pa3peny 4 21
Pa3pen 5. MeToabl CieKTpPa/ibHOI0 aHa/IM3a.
A. B. Cepruenko. . [Tudposasi 06paboTka CUrHA/IOB:
N3yuyeHune maTepuasa paszena 5, M.: TTutep, 2006 (5)
BLITIO/THEHYE 3a/IaHW TIPaKTUUeCKUX O. C. BagyTos. . DneKTpoHuKa. MareMatuyeckye 14
3aHaTui 11, 12 OCHOBBI 00paboTKM curHamoB: Mocksa: HOpatir,
2020 (12)
Wroro no pa3geny 5 14
Pa3pen 6. Ba3oBsbie airopurMbl U(POBOH 00padOTKH CUTHAJIOB.
VsyueHne vaTepuana pagiena 6, C.H. BOpOGLéB.. . Tudbposast 06paboTKa CUTHAIOB:
BBITIOJIHEHHWE 33/]JaHWI TIPAKTUUEeCKUX M.: Axanemus, 2013 (3) . 14
sansTuii 13. 14 A. B. Cepruenko. . [Tudposast 06paboTka CUrHA/IOB:
’ M.: TTurep, 2006 (4)

12

22324



Wroro nio pa3zgeny 6 14

Pazpen 7. IIlpumeHeHue MeToA0B U (POBOH 00paboTKH CUTHAJIOB.

A. b. Cepruenxo. . ITudpoBast 06paboTka CUrHasIOB:
N3yueHue marepuasa pasjena 7, M.: ITutep, 2006 (4)
BBINO/IHEHE 33/]JaHUH TpPaKTUYeCKUX O. C. BagyTos. . JnekTpoHrKa. Maremaruueckue 18
3aHatui 15, 16, 17 OCHOBBI 00pab0TKU curHaioB: Mocksa: FOpaiir,
2020 (9)
Uroro o pa3peny 7 18
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Ilpunoxenue 3
K paloueii mporpamMme AUCHMIIHHbI
LII®POBASA OBPABOTKA CUT'HAJIOB

®OH/J] OEHOYHBIX CPEACTB

@OoH/I OL[EHOUHBIX CPE/ICTB, TO3BOJISIIOIIUE OLIEHUTD Pe3y/bTaThl 00yUeHHsI 10 JaHHOH JUCLIUIUIMHE, BKIFOUYAIOT B
cebs:

e JMarHocTHueckas pabora
e BOMPOCHI 110 pasieny;

*  BOIPOCHI K 9K3aMEHY;

e 3K3aMeH.

Kputepun onieHUBaHMSA

JuarHocTuueckas padora
HuarHoctrueckasi pabota mpooautcs B popme tecta B OMMOC Moodle:

* TIpU MPaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTecTaLus;
e [IpY NPaBH/IbLHOM OTBeTe Ha 60% BOMPOCOB U 6oJiee - aTTeCTALUA.

Bonpocs o pazgeny

paszen 1.
CpaBHeHHe aHaIOTOBBIX U IU(PPOBBIX METO/I0B 06paboTKK cUrHasoB. [TIperMyIiiecTBa U HEJJOCTATKU [[U(POBOL
06paboTku curHanoe. Ob6iacTv mpuMeHeHus U Bo3MoxkHocTu LIOC.

paszen 2.

Ornpesienienue u ceorictea JIJIC. Marematuueckoe onucanue JIJIC. MimnynbcHas xapakTepuctyka JIC.
DopMy/ia CBePTKU.

PasHocTtHoe ypaBHenune. KUX u BUX JIIC. Ycroiiursocts JIIC. COOTHOILLIEHMsT BXOA/BbIXO B Z-00/1aCTH.
PexypcrBHbIe 3BeHbs 1-T0 U 2-T0 nopsjKoB. KapTta Hysell 1 1oocoB. B3anMocBs3b repefaTouHoi QyHKIMY U
Pa3sHOCTHOTO ypaBHeHUs. Pa3HOBUAHOCTH Mpe/CTaBIeHUs TlepeaTouHol GyHKIuN peKypcusHoi JIJC. Bropoti
Kputepuii ycroituuoctu JI/JC. YactoTHas xapakrepuctrka. AUX u ®UX. CooTHOILIEHNs BXO//BBIXOZ, B
yacToTHOH obmactu. OcHoBHBIEe cBotcTBa AUX 1 @UX. Pacuer AUX u ®UX. AHanu3 peKypCHBHOTO 3BeHa 2-TO
nopsigka. I[Ipsimas crpykrypa JIIC. IIpsmas kaHoHnueckast cTtpykrypa JIZIC. KackagHas crpykrypa JIZC.
INTapannensHas crpykrypa JIZIC. IIpsimas cTpykTypa HepeKypcuBHO# JIZIC

paszen 3.

O6mue ceefenus o JI1®. ITepexon oT 00BIYHOTO K AUCKPeTHOMY nipeobpa3zoBanuio dypbe. CBoiicta AT1D.
Anroputwm Bbrurciaenus JI1D. BosmoxxHocTH puMeHeHus anroputMa I nia serancinenus OJI1®. [Tonsatue
0 6eicTpoM mpeobpazoBanuu Pypre. CoticTBa asroputMa BII® ¢ ocHoBaHMEM 2 U TIPOPEKUBAHUEM T10
BpeMeHU.

ITuckpeTHas CBepTKa U ee Bblurc/ieHre. Kpyroeas cBeptka. JIuHelHas cBepTka. MeTo/ibl ObICTPOTO BEIYUCIEHUS
CBEPTKH.

CnekTpasibHbIi aHamu3 ¢ puMeHeHreM BIT1®. HekoTopble XapakTepUCTUKM CIIEKTPA/IbHOTO aHa/In3a.
Oco0eHHOCTH CIeKTPa/IbHOTO aHa/IN3a CJTyYalHbIX MPOIIECCOB

paszen 4.

Omnpegnenenvie u Knaccudukauust LIdD. OcHoBHbIe 3Tarsl ipoekTrpoBanus LID. 3aganue TpeboBanuii kK AUX.
KUX-¢punsrpel ¢ muHeiinot @UX. Yetsipe Tuna KN X-dunsrpos ¢ JIGUX. HepekypcusHbie LI® ¢ nvuHeitHON
PYX. MuHumansHo-(a3oBble HepeKypcuBHbIe (GUbTpbl. OCHOBHBIE 3TalTbl IPOEKTUPOBAHMUS HEPEKYPCUBHBIX
(uneTpoB. @opMynTMpoBKa 3aa4 anrnpoKCUMaLiy, KpUTepruy. MeTo/bl pellleHus 3a/,a4y annpOoKCUMaL{UK.
OcHOBHBIe TPUHLIUIILI TPe0Opa30BaHusl HelpepbIBHLIX (GUIETPOB B LG poBbie. [IpsMoe Z - mpeobpa3oBaHue.
BununeiiHoe npeobpa3oBaHue. ANIIPOKCUMaLysi B TIpOLjecce CUHTEe3a PeKypCUBHOIO 1jpoBoro ¢hussTpa.
AHanuThuyeckue MeTo/bl CHHTe3a PeKypCHUBHBIX 1JU(POBLIX PUILTPOB.

paszern 5.

Merto/pl HellapaMeTpPUYEeCKOIo CIIeKTPa/IbHOrO aHanr3a. Metog nepuogorpamm. OCHOBHBIE ITOKa3aTesln
kauecTBa otieHoK CITM. MogesiupoBaHue cimydaliHOH roc/ieioBatesibHOCTH ¢ Tpebyemoit AK®. OcHOBHBIE
rnapaMmeTpsl OKOH. CriekTporpammMa. MeTozibl mapaMeTpruueCcKOro CrieKTpanabHOoro ananusa. Meron FOna-Yonkepa
(aBTOKOpPpeJISALIMOHHELIN) OLleHKU NapaMeTpoB AP-mozenu. MeTobl olieHKU rapaMeTpoB AP-mozenu.

MeTtogngb! onjenku CITM. Ounenka nopsifka AP-mogeny.

CpasHzenue orieHoK CIIM c uctunHoi CITM.
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paszen 6.

Ba3oBblii anroputm 1yhpoBoLi KOrepeHTHOM 06paboTKY pajuoCcurHaioB. Ba3oBklil anroputm LU poBok
KBaZIpaTypHOl 00paboTKu paguocurHanoB. LlndhpoBoit airoputM OLieHKH aMILIATY/IbI y3KOIMOI0CHOTO
pauocUrHaia. AJIrOPUTM OLIeHKHM MTHOBEHHO# (pa3bl M UaCTOTHI Y3KOTOOCHOTO PaJuOCUTHAIA.

CaoticTBa 6a30BbIX anroputMoB. OOHapy>KeHHe CHTHasa C U3BeCTHBIM YPOBHeM IitymMa. OOHapy>KeHue CUrHasa ¢
OLIEHKOM ypOBH# IiIyMa. [T0MeXoyCTOMUHMBOCTh LIU(POBOTO anropurmMa 00HapyKeHHUs! Y3KOTIOJIOCHOTO CUTHAJIA.
IToMeX0yCTOWYHMBOCTE aNTOPUTMa 0OHAPYKeHUsI CHTHaa C OLeHKOH YPOBHS LIyMa.

INocTpoeHue CUHXPOHHBIX LIU(POBLIX AeTeKTOPOB. [10rpelHOCTb OLleHKU aMIUIUTYAbI CUrHasia LU(pOBbIM
MeTozIoM. BiusiHve 1ITyMOB Ha OLIeHKY aMITIUTYAbl CUTHAJIA.

IMoctpoenue da3zoBbix HU(POBLIX AeTeKTOPOB. [1orpeliHOCT OLleHKU (ha3bl CUrHasia U(PPOBLIM METOIOM.
BiustHue 1ITyMOB Ha OLIeHKY (pa3bl CUTHasa

paszen 7.

udporoit popmuposatens curHana DBPSK. ABTokoppensiijuoHHbIH AeMozaynsTop curHaia DBPSK.
KorepenTnsiit femogynsarop curdana DBPSK. TIpuHIumib! KorepeHTHOM gemopyiisiiuu. KorepeHTHast
JIeMOJTy/ISIUSL CUTHA/IOB ¢ iBoruHOU OM®M. KorepeHTHast leMOy/sI[Usl CUTHa/MOB ¢ KAM.
IToMex0yCTOMUHMBOCTh KOTEPEHTHBIX JIeMOAY/ISTOPOB. HekorepeHTHbIe eMOAY/ISITOPHI IBOMUYHOTO CUTHAA C
O®M. HekorepeHTHbIH 1eMOAY/IATOP YeThIPEXTIO3ULMOHHOTO curHaia ¢ O®M. dunstp Bunepa.
Anroputm LMS. Anroputm RLS. UpenTrudukaiys cucteMm.

OuucTKa curHana ot 1ryma. BelpaBHHMBaHMe YaCTOTHOM XapaKTepUCTHUKY Hen3BeCTHOH crcTeMbl. OLieHKa
rapamMeTpoB JIMHEMHOTO TIpe/iCKa3aHusl CUrHasia. BeliBneT-npeobpa3zoBanue, o01Iue MOHATHS, CBOHCTRA.
HernpepbiBHOE BeliBeT-npeobpa3oBaHue, ero J0KaIU3yoliye CBOHCTBA.

Vicrionb30BaHMe HETIPEPLIBHOTO BeUB/eT-TIpeoOpa3oBaHus /il 0OOHapy>KeHUsl U3MeHEeHUsl CBOHCTB CUTHAJIOB.
ITcKpeTHOe BelB/eT-TpeoOdpa3oBaHUe U ero MPUMEHEeHUe [I/Isk CKaTUs U IITYMOOUMCTKH CUTHATIOB.

Bonpocs! K 3K3ameny
1. CpaBHeHue aHaIOTOBBIX ¥ LU(PPOBBIX MeTO0B 00pabOTKM CUTHAJIOB.
2. TIpeumyIijecTBa U HeIOCTATKU 1UGPOBO 00paboTky curHanoB. O6/1acTH MPUMEHEHHUS U BO3MOXXHOCTH
HocC.
3. JuckpeTu3anus HerpepbIBHbIX CUTHAJIOB.
4. AHanUTHYeCKoe ONvCaHue JUCKPeTH3UPOBAHHBIX CUTHAJIOB.
5. CrieKTpbI AUCKPEeTU3UPOBAaHHBIX CUTHAJIOB.
6. Z - npeobpa3oBaHye TUCKPETU3UPOBAHHBIX CUTHAJIOB,
7. TIpeobpa3zoBanue Jlariaca AUCKPeTU3UPOBAHHOIO CHUTHAJA.
8. [IpencrapyieHre JUCKPETHU3UPOBAHHBIX CUTHA/IOB B KOMILJIEKCHOM TJIOCKOCTH.
9. CooTHOLLIEHWe MeXAY TJIOCKOCTBIO P ¥ IJT0CKOCTBIO Z.
11. OO1Me COOTHOIIEHUST MEX/Ty CUTHA/IAMU U TTOJIOXKEHUSIMU TIO/TFOCOB.
14. CocTaBHble 5/1eMeHThbl JUCKPETHBIX CUCTeM. YpaBHeHHe JUCKPeTHON CUCTeMBI.
15. Pa3HOCTHbIe ypaBHeHUs U Mepe/jaTouHble (GyHKLIWU.
16. PekypcuBHbIe Y HepeKypCUBHbIe LU POBbIe (PUILTPBI.
17. TTonrockl ¥ HY/U TepeiaTOUHbIX (QyHKIUH.
18. YcroitunBocTh 1M pOoBLIX GUILTPOB. UacTOTHAsI XapaKTePUCTHKA U ee CBSI3b C TiepelaTOuHON (pyHKIMel u
UMITY/IbCHOM XapaKTepPUCTUKOH.
19. Iepexof, oT nepefaTouHOM QYHKIUU K CTPYKType QUIbTpa.
20. Ka"Honnueckast 1 HeKaHOHHUeCKast QOpMBI peayii3aiiii MudpoBeIX GUIETPOB.
21. TlocnenoBaTenbHasi, napasiesibHast, OMKBaZipaTHasi, KackaHast (hopMbl peanu3ariuu L®.
22. HepekypcuBHble LI® c nuHeiiHoM OUX.
23. MuHuManbHO-(a30Bble HepeKypCUBHbIE (PUITBTPHIL.
24. OCHOBHBIE 3Tarbl TPOEKTUPOBaHUSI HEPEKYPCHUBHBIX (DHIBTPOB.
25. ®opMynMpOBKa 3a/iay anrpoKCUMarvy, Kputepur. MeTopl pellieHHd 3aa4 arrnpoKCUMaLvy.
26. OCHOBHBIE TIPUHLIUITLI TIPe0Opa30BaHMsI HEMPEPLIBHBIX (GUIBTPOB B LIU(POBEIE.
28. BunuHeiiHOe Tipeobpa3oBaHue.
29. AnrpokcruMaliys B Tpoljecce CMHTe3a PeKypCUBHOTO LudpoBoro Guiibrpa.
30. AHanUTHYeCKre MeTO[bl CUHTe3a PeKYPCUBHBIX LIM(POBLIX (DPUIBTPOB.
31. OnpeneneHue miepeaTOUHON QYHKIUU PEKYPCHBHOTO LIU(PPOBOTo (DUIBTPa C TIOMOIIIBI0 OUTMHEHHOTO
rpeobpa3oBanus Ha [IDBM.
36. ITepexop OT OOBIYHOTO K JUCKPETHOMY Ipeobpa3oBanmio Pypee.
37. CeotictBa AI1d. Anroput™m Bbrunciienus AT1P.
38. Bo3moxHocTy nipuMeHeHus ajnroputma [I1d ais Beruucnenus OAIID.
39. TMousiTrie 0 6bicTpoM rpeobpasoBanru Pypre. CoticTa anroputMa BIT® ¢ ocHoBaHUEM 2 U
MPOpEeXXUBaHUEM T10 BpEMEHH.
40. InckpeTHast CBEPTKA U ee BbIUUCIIEHHE.
41. KpyroBas cBepTKa. JIvHeliHasi CBepTKa.

15



42. MeTozpl OBICTPOTO BEIUMCI/IEHNS] CBEPTKH.

43. CniekTpasibHbI aHanmu3 ¢ npuMeHeHreM bI1®. HekoTopbie XapaKTepUCTUKU CIIEKTPa/IbHOTO aHa/Iv3a.
OcobeHHOCTH CITeKTPabHOTO aHa/IM3a CTyYalHBIX TIPOLIeCCOB.

44. TeymepHast 06paboTka curHasios. IToHsTHE 0 AByMepHOI 11 poBoii 00paboTke CUrHAIOB.

45. [IBymepHbIie 1TU(PPOBbIe CUCTEMbI ¥ CUTHAJIHI.

46. [IByMepHbIe pa3HOCTHbIE yPaBHEHUS.

47. IBymepHoe Z - ripeoOpa3oBaHue.

48. IBymepHoe AT1D.

49. Isymepnble BUX 1 KUX puabTpsI.

50. [TucdpoBbie MeTOABI AETEKTUPOBAHMS CUTHAJIOB.

51. [TocTpoeHne CUHXPOHHBIX LIU(PPOBLIX J€TEKTOPOB.

52. TTorpemHOCTb OI[eHKH aMITIUTYAbI CUTHa/Ia [IU(PPOBLIM METO/IOM.

53. BausiHue IyMOB Ha OL|eHKY aMIUIATY/bl CUTHAIA.

54. TTocTpoenue (a30BbIX [UPPOBBIX [€TEKTOPOB.

55. [TorpeliHOCTh O1eHKU (pa3bl cUrHana LugppoBbIM METOAOM.

56. BnusiHue 1IIyMOB Ha OLIeHKY ¢a3bl CUrHaJja.

57. Meton FOyia—YoJsikepa (aBTOKOPpe/siI[MOHHbIMN) OlleHKH apaMeTpoB AP-mogzenu.

58. MeTozpb! oLjeHKH apameTpoB AP-mozenu.

59. Metozp! otieHku CITM. CpaBHeHue otieHoK CITM c uctunHoM CITM.

60 Ba30BbIii airOpuUTM 1IUQPPOBOI KOrepeHTHOH 00paboTKY pajiioCUrHAJIOB,

61. ba3oBbiii aroput™ HUPOBOI KBapaTypHOM 00pabOTKK paJjiOCUTHAJIOB.

62. Lludporoii aroput™ OLIeHKH aMITUTY/Ibl Y3KOIMOJOCHOTO paiiOCUTHaa.

63 .AJITOPUTM OL[€HKH MTHOBEHHOM (Da3bl ¥ UaCTOTHI Y3KOTIOJIOCHOTO PaJMOCUTHAIA.

64. TToMex0yCTOMUMBOCTH LIU(GPOBOTO aaroputMa 00HapY>KeHUs! y3KOMOJIOCHOTO CUTHaJIa.

65. TToMex0yCTOMYHMBOCTD alrOpUTMa 0OHAPYKEHHsI CUTHAJIA C OL[eHKOU YPOBHS IIyMa.

66. O6Hapyxenne ®M cUrHasoB.

67. [TocTpoeHNe CUHXPOHHBIX LU(POBBIX JeTEKTOPOB.

68. TTorpemHoCTb OL}eHKM aMILIUTYAbl CUTHa/a LU(PPOBLIM METOIOM.

69. BiusiHYe 1IyMOB Ha OLIeHKY aMIUIMTY/bl CUTHAJA.

70. TTocTtpoenue ¢ha3oBbIX IIUPPOBBIX AETEKTOPOB.

71. TlorpeliHOCTh O1eHKH (Pa3bl cCUrHaa UG POBLIM METOAOM.

72. ByiisiHue IITyMOB Ha OIeHKY (a3bl CUTHAA.

73. ®unsTp Bunepa.

74. Anroputm LMS.

75. Anroputm RLS.

76. [IpuMeHeHre alanTUBHBLIX (GUMBTPOB. MaeHTHGUKarms cucteM. O1jeHKa UMITY/TbCHOM XapaKTePUCTHKU
HeW3BeCTHOU CHUCTEeMEI.

77. IlpuMeHeHre alanTUBHBIX (GUABTPOB.. OUMCTKA CUTHAJIA OT IITyMa. BrIpaBHUBaHME YaCTOTHOM
XapaKTepUCTUKU HeU3BeCTHON CUCTeMBI.

78. OLleHKa apamMeTpOB JIMHENHOTO TNpeJiCKa3aHusi CUrHasla

79. Hudposoit popmuposarens curHana DBPSK.

80. ABTOKOppeSILMOHHBIN AeMoaynsaTop curHana DBPSK,

81. KorepentHslii siemonynsitop curdaia DBPSK.

82. TIpuHIMIIBI KOTepeHTHOU AeMoay/sin. KorepeHTHast eMOAY/ SIS CUTHAIOB ¢ AM.

83. [IpuHIMNBI KOTepeHTHOH AeMoayasiiuu. KorepeHTHas 1eMoay/isiliys CUrHanoB ¢ @M.

84. TIpuHIUIIbI KOTepeHTHOU AeMoay/siin. KorepeHTHast ieMOAY/ISILUS CUTHAJIOB C AiBonuHON ODM.
85. KorepenTHast gemoaynsnusi curaanoB ¢ KAM.

86. [ToMex0oyCTOMUMBOCTbL KOTepeHTHbBIX JIeMOAY/ISTOPOB.

87. HekorepeHTHbIH IeMOAyYIATOp cMrHana ¢ AM.

88. HekorepeHTHbIM AeMOyASITOp curHaa ¢ UM.

89. HekorepeHTHBbIe AeMOJYIATOPBI JBOUYHOrO curHana ¢ OPM.

90. HekorepeHTHbI! AeMOJY/SITOP YeThIPeXI03ULIMOHHOT0 curHana ¢ ODM.

91. BetiBnet-ripeobpa3oBanue, o0IIMe MOHSTHS, CBOMCTBA. HerpepriBHOE BeMB/eT-Iipeo0dpa3oBaHue, ero
JIOKaJIM3YI01l[e CBONCTBA.

92. Vicrionb30BaHKE HETIPEPLIBHOTO BEUB/IET-TIPE0Opa30BaHusl /il 0OHAPY>KeHUsT U3MEHEHMsI CBOWCTB CUTHAJIOB.
93. [InuckpeTHOe BeliBieT-peoOpa3oBaHue U ero MpUMeHeHUe /IS CKaTHsl U LITYMOOUUCTKY CUTHAJIOB.

JK3aMeH
OK3aMeHal[MOHHBIN OWTeT BK/IIOUaeT B ceds ZiBa TeOpeTHUECKUX BOITPOCA. Pe3y/ibTaThl OIJeHUBaOTCS 110
yeThIpex0a/lIbHOM IIKaje («OT/IMUHO», «XOPOILI0», «y0-BJIETBOPUTETEHO» U «HEY/IO0BIETBOPUTETHHOY ).

OL[EHKEI BBICTABJ/IAETCH COIVIaCHO CJIEAYIOIUM KPpUTEPUAM:
«OT/IMYHO» - F]IY6OKOQ YCBO€HKE MaTepHaJiad - IOJIHbIE, TTI0C/Ie0BaTe/IbHbIe, I'DAMOTHBIE U JIOTUYeCKU
H3jlaraeéMble OTBETHI IIPpU BUAOW3MEHEHWHU BOIIPOCA, IIPABUJ/IBHO 000CHOBaHHEIE peleHus, Biaa/ieHrue
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Pa3HOCTOPOHHUMHM HaBbIKaMH U [PUEMaMU;

«XOpOLIIO» - 3HaHHe MTPOrPaMMHOT0 MaTepuasa - FpaMOTHOe H3/IoyKeHre, 0e3 CyIeCTBeHHBIX HETOUHOCTel B
OTBETe Ha BOTMPOC, MPAaBUWILHOE MPUMEHEHHE TeOPETUUECKUX 3HAHUM, B/laleHHe HeOOXOAUMBbIMU HaBbIKAMU TIPU
BBITIOJTHEHWH MTPAKTHYeCKUX 3a/1ay;

«yIOB/IETBOPUTETLHO» - YCBOEHUe OCHOBHOTO MaTepuaria - TIpy OTBeTe [JOMyCKatoTCsl HETOUYHOCTH,
He/I0CTaTOuHO TIpaBH/IbHBIE (POPMY/TMPOBKH, HapyIeHHe 10C/e[0BaTeTbHOCTH B U3/I0XKEHUH MaTepuana,
3aTPy/IHEHUS B BBITIOJIHEHUY TIPAKTUYECKUX 3a/IaHKH, O[HAKO OTBEThI /I0/DKHBI ObITh JaHBI TI0 CYILeCTBY
BOIIPOCa;

«HEYAOBJ/JI€ETBOPUTE/IbHO» - HE3HAHWE MdTepHaJld, TPpU OTBeTe BO3SHUKAIOT O]_HI/I6KI/I, 3aTPyJAHEHHS TTIpU
BBITIOJTHEHWU TMMPAKTHUUE CKUX pa60T.
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[MacnopT ¢hoH A OLEHOYHBIX CPe/ICTB

AypuTopHbIe <
3aHATHA B = °\i E
i s o O
KOHTAKTHOH = 5 s = S =
. dbopwe | EE| Z2E | EF
- = o S B < (&)
O (@) ) o g = Z o =)
& | 3 HaumeHoBaHnue pa3/e/ioB 1 e & g e g ©0
Q = JAMJAKTHYeCKUX eJHHHI} 8 o - § = g ot (] S E E
3 5§ ZE|s¢ gz
@) £ EE 88 = [ = 5 o)
R R | ER9* Y | Y| EXT
=) 4 4 =
= O | O =
= = o
Bomnpocst
5 9 [Paspgen 1. Beegenue B IIOC. 11 4 2 2 7 6 6 o
paszeny
.. Bomnpocer
5 9 Pa3pen 2. J/IuHelHble AUCKPETHBIE 40 16 8 8 24 2 2 o
CHUCTEMBI.
paszeny
Bonpocsr
5 9 Pazgen 3. IIpeoGpa3oBaHue CHIHAJIOB B 2 8 4 4 14 12 12 o
JUCKPeTHBIX CUCTeMax.
paszeny
Borpocel
5 9 Pa3pen 4. Mertopbl cuHTe3a M(POBBIX 33 12 6 6 271 18 18 o
(unesTpos.
paszeny
Bormpocel
5 9 Pa3pen 5. MeTopabl ClieKTpPaibHOT0 2 8 4 4 14 12 12 o
aHa/m3a.
pazzeny
Bomnpocsi
5 9 Pazpen G.VBa3OBble A/ITOPUTMBI 2 8 4 4 14 2| o
nudpoBoii 00padoTKH CUTHAJIOB.
paszeny
Bomnpocer
o
5 9 Pa3pen 7.Ul'IpumeHeHue MeTO/I0B 30 | 12 6 6 18 18 | 18 |Pasmeny,
¢ poBoii 00padoTKH CUTHAJIOB. Bomnpocsr
K
9K3aMeHy;
Bcero 3a 9 cemecTp 180 | 68 | 34 34 112 | 100 | 100
Bcero no gucuuninHe 180 | 68 34 34 112 | 100 | 100
18 22324



Kpurepum orjeHUBaHHA

IICK-4.1

Ne 1

Ne 2

Ne 3

Ne 4
Ne 5

Ne 6

No 4
Ne 5

Ne 6

Ne 7
Ne 8
Ne 9
Ne 10
IICK-4.4

Ne 1
Ne 2
Ne 3

Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9
Ne 10

Ne 1

BOHpOCbl OMKpbIMO20 munda:

YMHOKeHMe TUCKPeTHOTo curHasa x(nl) Ha KOMIUIEKCHYIO 3KCIIOHeHTY exp(jwOnT)
TIPUBOJIUT K ...

Cucrema TakoBa, 4To ), rye X(t)=sin(t)+sin(2t), a y(t)=cos(t)+sin(3t). fensieTcs
CUCTeMa JIMHeHON?

Ha B Heun3BecTHOU MHeHOM cHCTeMbI OAeTCsi CUrHau x(t)=2sin(t)-cos(3t). Kakoro
BHIa CUTHAJIbl MO>)KHO OXKM/JAaTh Ha BBIXOfe?

Ipeacrasnenue GhyHKIMY psigoM KoTelbHUKOBA TpeOyer...

ITpu BbIOOpPE YPOBHSI KBAHTOBAHUS B CEPe/IMHe UHTEPBA/ia KBAHTOBAHUS Cpe/iHee
3HaueHue MOrpelIHOCTU PaBHO ...

Hudposoii punsTp He COAEPKUT B CBOEM CTPYKTYpe CAeYIOLero 31eMeHTa (YKaKuTe
JIMIIIHee):

IMopsinok 1udpoBoro GUIETpa ONpeesseTcs...

VmmysibcHOM XapaKkTeprUCTUKOW [U(POBOTo PUIBTPA SBIISETCS ...

KomriyiekcHasi fucKpeTHast 3KCIIOHeHTa 00/1a/laeT CBOWCTBAMHU:

Beipaxxenuem Buga x(nT)exp(jwOnT)bX(exp(j(w-w0)T) 3ariicaHo CBOMCTBO. ..
Bonpochbl 3akpbimo2o muna:

Kakyto hopmy nprobpeTaeT aMIUIUTYAHBIN CTIEKTP MPU CKaTUX CUTHAjIa BO BpeMeHH
OnpesienviTe TUM CUTHAJIA, IPUBEAEHHOTO Ha OCIIW/IOTPaMMe

e

PRI
i % 3 4 & & 7 T

Kak Ha3bIBaeTCs1 mporjecc mpeobpa3oBaHuUs aHAJI0rOBOTO CHrHasla B IOC/1e0BaTeIbHOCTh
3HAUeHUU

Ha3zoBwure cBoticTBa Z- mpeobpa3oBaHus
3azaHa yacrora auckpetusaiyy fo =10 kI'g. OripeiennTe 0CHOBHYIO MOIOCY YaCTOT
CUTHAJIa B ITKaJie 4acToT f

3ajanbl yacToTa Auckpetusanuu fo =10 kI'1y 1 yactora rapMoHuKy f = 3 KI'1I.
Ornpefie/iuTh YaCTOTY TaDMOHUKH B 1IIKajle HODMUPOBAHHOM KPYTOBOI UaCTOThI

[aiite onpesiesieHNe TIPOLieCCY KBAHTOBAHUsI 110 YPOBHIO

Kakumu CBOWCTBaMU [IO/DKHBI 00/1a/1aTh CUCTEMBI 1M POBOH 00pabOTKH CUrHAIOB
K KakoMy THITy CHCTeM OTHOCSIT PEKYPCHUBHBIN QUIBTD

Kakue TpeboBaHUsI MTPeAbSIB/ISIOT K MPeICTaB/IeHNI0 GYHKIMU psijoM KoTelbHUKOBA

Bonpocbl omkpblimozo muna:

PexypcuBHbIN (GUMBTD ABSIETCS

IMpexcraBnenve GyHKLMH psiioMm KorenbHUKOBA Tpebyer...

Ludposoit puasTp He COAEPKUT B CBOEM CTPYKTYpe CIeYIOIero 31eMeHTa (YKaKuUTe
JIUIIIHee):

KomriyiekcHasi fucKpeTHast 3KCIIOHeHTa 00/1a/laeT CBOWCTBaMHU:

Hudporoit equHUYHBIN UMITY/ILC B ITUGPOBOI cUCTeMe — 3TO aHaJIor ...

IMopsimok LudpoBoro GUIbLTpa ONpeeseTcs...

NmnynbcHoOM xapakTepruCTHKON LU(POBOro puibTpa siBiseTcs

Bripaxxenuem Buga x(nT)exp(jwOnT)bX(exp(j(w-w0)T) 3anmicaHo CBOHCTBO

Ipuy cxkaTum curHana BO BpeMeHU ero aMIIMTY/HbIN CIIeKTP. ..

Bripaxkenue z[-k]X(z) anis yensix k>0 onpezesnsieT B LMPOBOM CUTHAJE. ..
Bonpocbl 3akpblimo2o muna:

3agano Bo3zetictBue x(n)=[1;1] xmuubl N1 = 2 u UX h(n) =[1; 2;1] pmunasl N2 = 3.
Hatitu peakijuto y(2) 1o ¢popmysie CBEPTKHU.
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Ne 2
Ne 3

Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Kakumu cBotictBamu xapakTepusyercsi KUX-¢bunsrp
UeM onpeiensieTcsi Mopsiiok Ly poBoro puasTpa
OnpezenyTh MpoIjecc KBAHTOBAHUS 110 YPOBHIO

Kakwuie TpeOoBaHus TIPeAbSBISIOTCS K GYHKIAH [I/1s1 TIPE/ICTABIEHUS PSIOM
KoTenbHHKOBa

YTo TaKoe UMITy/IbCHasl XapaKTepUCTHKA LUPOBOro puibTpa
Kak ripeoGpas3yeTcsi 11py C)KaTUX CUTHAaJIa BO BDEMeHH eT0 aMIUIUTYAHBIN CIIEKTD

Kak Ha3bIBeTCs Tipoliecc npeobpa3oBaHust aHaJIOTOBOT0 CUTHAJIA B ITOC/IE/I0BATETBHOCTh
3HAUeHU

KakoBbI cBoiCTBa Z- peoOpa30BaHus
Kakumu cBOCTBaMU [IO/DKHBI 00/18/1aTh CUCTEMBI LIUGPOBOI 00pabOTKH CUTHAIOB

20



