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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

Y4eOHBIN Kypc HalpaBlieH Ha M3y4YEHHE TEOPETHUECKUX OCHOB COBPEMEHHBIX METOJOB U
BaXHEUIIIMX aITOPUTMOB, IPUMEHSIEMBIX IIPH KOMITBIOTEPHOI 00pab0TKe pe3yabTaToB (PU3HYECKOTO
AKCIEPUMEHTa, KOTOPBIE MOTYT OBITh TPEACTaBICHBI B Pa3JIMYHBIX (opMax: 3JIEKTpUYCCKHE
CHUTHAJIbI, aKyCTUYECKHE CUTHAJIBI, CTATUYECKHE U TUHAMUYECKHE n300paskeHus u Ap. B nporpamme
Kypca IperycMOTpeHa pabdoTa ¢ HATypHBIMH HaOJIOJATEIbHBIMH JaHHBIMU acTPO(U3NYECKHX
obcepsaropuii MC3D CO PAH.

Hesn: u3ydeHHWe METONOB aHaW3a W OOpaOOTKHM CUTHAJIOB, CIIOCOOOB WX MPEOOpa3OBaHHS WU
nepeaayn Mo KaHalaM CBSI3U, OCBOCHHE TEOPETUUYECKUX OCHOB MAaTEMAaTUYECKOTO armapaTa
muppoBoii 00pabOTKM OAHO- W MHOTOMEPHBIX CHTHAJIOB, OCBOCHHE COBPEMEHHBIX
POTPAMMHBIX HHCTPYMEHTOB.

CraButcs 3amada c(HOpMHUpPOBATh HABBIKM HSKCIEPUMCHTAIBHBIX HCCICIOBAHUN, OCMBICICHUS

PE3yaBTaTOB (PU3UIECKOTO HIKCIEPUMEHTA, MMOCTPOSHHS MOJIEIEH UCCIIETYEMbIX IPOIIECCOB.

1. Mecto nucuumiaunsl (MmoayJsi) B ctpykrype OIIOII BO
Kypc «MeToapl 00paOOTKH CHTHAIIOBY» OTHOCUTCS K YacTH, (POPMUPYEMOH y4aCTHUKAMH
o0Opa3oBaTenbHBIX OTHOIICHUH OJT0Ka b1.

JlaHHAast TUCIUTUIMHA TIPpeIHA3HAYCHA TS CTYICHTOB 3 Kypca (hu3udeckoro GakyibTera.

I11. TpeGoBaHusi K pe3y/IbTaTaM OCBOCHHUS AN CLUTINHBI
Kypc «Metogsl  00pabOTKM  CHUTHAQJIOB»,  COIJIaCHO  IOJIOKEHUSAM  (peiepalibHOTO
roCy/1IapCTBEHHOI'0 00pa30BaTEIbHOrO CTaHAapTa BHICIIETO NMPO(ecCHOHATIBHOIO 00pa3oBaHus Mpu
noarotoBke OakanmaBpa mo HampaBieHuio 03.03.02 ®usuka, MO3BOISET CTYACHTY MPUOOpECTH
CJIELYIOIYI0 KOMIIETEHIIHIO:
- CrocobeH HCMonb30BaTh CIEUUATU3UPOBAHHbIE 3HaHMS B 00JIaCTH (U3UKU U

acTpopu3MKH 151 OCBOSHHS PodmiIbHbIX (usudeckux nucuumuind (ITK-1).

IlepedyeHb mIaHMpPyeMbIX Pe3y/JIbTATOB 00yUYEHHUS 10 JUCHUILIUHE (MOIYJII0), COOTHECEHHBIX C
HHAUKATOPAMH JOCTHKCHHUS KOMIIETECHIMI

Komnerenuus HNuaukaropsl Pe3yabTarsl 00yueHust
KOMIIeTEHIUI

T1K-1 WK nkaa 3naer:
CriocobeH nIpoBOIUTH TEOPETUYECKHE OCHOBBI W  MaTeMaTHUYECKUM
aHAJIM3 HAYYHBIX JAHHBIX, | ammapar aHaiau3a M 00pabOTKM  CHUTHAJIOB
pE3yJIBTaTOB (mpencTaBieHHBIX B Pa3IMUYHBIX  (QOpMax),
HKCIIEPUMEHTOB U METO/IbI peoOpa3oBaHus CUTHAJIOB B
HaOJr01eHui, NCTIONB3YS TEJIEKOMMYHHUKALlMOHHBIX cucTemMax —
CIIENaJIN3UPOBAHHbIE KOJUpPOBaHUE, CXaThe, MOIYJSALUI0, (opMaThl
3HaHUs B 00JacT GU3MKU | IpeACTaBIeHHs HH(OPMAIIHH.




4

U acTpoU3NKU

Hmemsv npedcmasnenue 0  COBPEMEHHBIX
MPOrpaMMHO-aNMapaTHeIX — Cpefax  IUQPOBOi
00paboTKH CUTHAJIOB;

Ymeer:

BBISIBJIATh  CYLIECTBEHHBbIE  KOJIMYECTBEHHBIE
3aKOHOMEPHOCTH ¢busnveckux ABJICHU,
peann30BbIBATH Ha TUIIOBBIX U

CHEIMAM3UPOBAHHBIX TPOTPAMMHEIX CPEICTBAX
METOABl M aNrOpUTMbI IU(PPOBOK 00padbOTKH
CUTHAJIOB, YMETh ONTUMHU3HPOBATH TOIXOIbI TIPU
W3MEHSIONIUXCSI aTPUOPHBIX CBEICHHSIX.

Baapgeer:

HaBBIKaMU MCIIOJIb30BaHUS COBPEMEHHBIX
METOZOB M TEXHOJIOTHH IM(poBOi 00pabOTKH
CUTHAJIOB, METOJaMH OOpa0OTKH JaHHBIX U
HABBIKAMHU UX CUCTEMAaTH3AIlMU M aHAJIN3A.

IV. CoaepskaHue M CTPYKTYpPa JMCHUILIMHBI (MOAYJIST)

O0BeM OUCIUILIMHEI COCTABIIAET 3 3a4eTHRIX equHuibl, 108 yacos,

B TOM 4HcCJIe 69 4acOB KOHTAKTHOM PaOOTHI.

3aHaTus IMpOBOAATCA TOJIBKO B OYHOM (I)opMe 06y‘IeHI/I${ C IPUMCHCHUCM JUCTAHIUMOHHOI'O KOHTPOJIA

caMoCTOSITeNbHON paboThl cTyaeHToB yepe3 DnMOC dakynbprera. DIEKTPOHHON U JUCTAHIIMOHHON

¢bopM 00yueHHUs HE IPEeyCMaTPUBAETCS.

Ha MMPAKTUYCCKYIO IIOATOTOBKY OTBOAUTCA 18 AYAUTOPHBIX 4aCOB (BO BPEMS BBIITOJIHCHU A

MPAKTUYECKHUX 3aaHuil).

q)opMa HpOMC)KYTO‘{HOI\/'I arTeCTaluu. 3K3aMCH.



4.1. Copepxanue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM, C YKa3aHHEeM BHAO0B YUeOHBIX 3aHATHI M OTBEJCHHOI0 HA HUX KOJINYeCTBa

AKAACMHUICCKHUX JacoB

Bunbi yueoHoii paéoThl,

DopMBI TEKYLIEr0

= ; BKJIIOYAS CAMOCTOSITEIbHYIO padoTy 00y4aromuxcs, KOHTPOJIA
g E NPAKTHYECKYI0 MOATOTOBKY H TPYA0€MKOCTh yenesaemocru;
@ o 2 (B yacax) Dopma IPoMeKYTOYHOMI
N ? § E a KonrakTHas pabora npenoaasareJs ¢ = aTTecTaluu
0 /;'; Pa3en IMCHUNINHBI/TeMa % E é E o0yuaomuMucst E . (no cemecmpam)
D
° ;:3 o E Jlexkuuu Cemunapckue/ | Koncyan E §
: E NpaKkTH4yeckue/ | TaUMU % :‘
= = JadopaTopHbIe z
= 3aHATHS o
1 2 3 4 5 6 7 8 9 10
1 | Pazgen 1. Broassiii Kypc. OCHOBHBIE OIIPEIEIECHUS 6 | 41 3 0,1 1
2 | Pazmen 2. JIucKkpeTHBIC CUTHAIIBI 6 |132] 8 3 8 0,2 2 *
3 | Pasymen 3. CrnekTpalbHblii aHAIH3. 6 | 92 6 3 4 0,2 2 Ilpoex, auekyccms™,
4 | Paznen 4. ®OunbTpsl. 6 |132 8 3 8 0,2 2 KOHTPOJIbHBIC
5 | Pazgnen 5. Moay/asiiyst ¥ MO Ty JISIIIHSA. 6 |132| 8 3 8 0,2 2 BOTPOCHE
6 | Paznmen 6. AnanTtuBHBIC QUIBTPHI. 6 |151 8 3 8 0,1 4
KOHnTposs 10
KCP 4
DK3aMeH 26 DK3aMeH
HToro yacos 108 | 56 18 36 1 13




4.2. IlnaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PaG0oThI 00Y4YaIOLIMXCSl 10 TUCHMIIHHE

CamocrosTenbHas paboTa 00y4aronmxcs Vuebno-
Oue . METOIMYECKOE
[IEHOYHO
Cemectp Ha3zBanue pa3zzaena, TeMbl Cpoku obecneueHue
. Tpynoemx CpEeICTBO o
Bun camocTosiTenbHOM paObOThl | BBIIOJIHEH CaMOCTOSTENBHOM
st OCTb (4ac.) paGOTHI
6 OCHOBHEIE AITOPUTMBI 0OPabOTKH CHIHAJIOB CaMOCTO’IVTeHBHoe PCLICHHC 38189 | b wane 05 KOHTPOJIbHBIE
OIIpOC OT4cC
Ha KOMIBIOTepe, JIHCKPETHBIE CHIHAIEL 10 JAHHOM TE€ME Ha MPAKTHYECKUX cemectpa : BOMPOCHI, OTHET B
3AHSITHSX 3NIEKTPOHHOH opme
CrieKTpabHbIi aHATH3 H BHITHTPAIHS CaMOCTOSITeIbHOE PelICHHE 33134 KOHTPOJIbHBIC
6 10 JJAHHOM TeMe Ha MPaKTHYECKUX 2 BOTPOCEL, OTHET B
CUTHAJIOB 3JIEKTPOHHO# (hopme
3aHSATHAX
Moaynsuusa-1eMoaynsuus TpoCTENINX Pabora ¢ nanHbIMI HaTypHOTO KOHTPOITLHELC
§] IKCIICPUMEHTA 2 BOTIPOCHI, OTYET B B
CHT'HAJIOB SIIEKTPOHHOM (opme %!
CKOMEHTyeMast
CaMOCTOSITEIbHOE pelIeHHE 33134 KOHTPOJIbHBIE p
6 PeKOHCprIfHHﬂ CHHATOB. AJrOPHTMEL 10 JAHHOM Te€ME Ha MPAKTUYECKUX 2 BOTpOCHL, OTHET B frrepatypa
alaTUBHON (PUIIBTPAIIUK CUTHAJIOB P >IEKTPOHHOM (hopMe
KoaupoBanue u JeKOJMPOBaHNE CUTHAJIOB CamocTosTelbHOE pelieHne 3aad KOHTPOIIBHBIE
6 0 TaHHOH TeMe Ha MPaKTHYECKUX 2 BOTIPOCEI, OTHET B
3JIEKTPOHHOMN opme
3aHSATHUAX
MeTombt peamusaniy midpoBX GHTHTPOR CamocTosTenbHOE pelIeHe 33139 KOHTPOJIbHBIC
6 10 TAHHOM TeMe Ha MPaKTHIECKUX 4 BOMPOCEL, OTHET B
AJIEKTPOHHOHN opme
3aHATHUAX
Pabora ¢ merognueckumu K KoHIL Bes
6 |BCE TEMBI MaTepuaiamu. [loaroroska k ceMecT }; 0,5 pEeKOMeHayeMas
SK3aMEHY P Onpoc JuTeparypa
OO0t 00BeM caMOCTOATEIHHOM PabOTHI O JUCIUILTHHE (Yac) 13




4.3. Conep:xaHue yueOHOro MaTepuasa
ConepxaHue pa3esoB U TEM JUCLUIUINHBI
Pa3nea 1. OCHOBBI AHAJIM3A CUT'HAJIOB
1.1. BBoaublii kKypc. OCHOBHBIE onpeae/eHust
Knaccudukanusa curnaaoB. DHeprus M MOIIHOCTH curHaia. OCHOBHBIE CTaTHCTUYECKUE
xapakrtepucTtuku curnana. Psg @ypee. [Ipeodpasosanue @ypoe. Koppensunonnas GyHKIms.
Teopema  IlapceBans.  JIUCKpETHBIE  MNPEACTABICHUS  CUTHAJIOB.  VHTErpajibHbie
MIPEACTABIICHHUS.
1.2 JIunckpeTHbIe CHTHAJIBI
Amnanoro-uppoBoe U mHPpo-aHaIOroBoe mnpeodpazoanue. Teopema KorenpHUKOBA.
Yacrora HaiikBucra. Crnexktp auckpetHoro curHana. CyOmauckperusanusi curHaia. Z-
npeoOpazoBanue. JluckperHeble ciydaiiHple curHanbl. KoppensuuoHHas —MaTpHIiia.
JluckpeTHbIil Oemblii IyMm.
1.3.CnexkTpajibHBIH aHAJIN3
Huckpernoe npeoOpasoBanue PDypoe (AIID). Cpoiictea [IID. BoccranosiaeHue
HenpepsIBHOTO curHaina ¢ momoinbso JI1®. Cesaszs JI1D u cnektpa npeodpazoBanus Dypobe.
Bzaumocesizp [AIId u dunstpauuu. Oddext I'm66ca. BecoBbie okoHHBIE (DYyHKIUU.
[Tepuonorpamma. Meroa Yamua. CrekTp AUCKPETHOrO ciydailHOTO mpouecca. Texyiue
CIEKTPBI U UX CBOWCTBA.
1.4.®uabTpsbl
Jluneitnas 1mdpoBas oO0pabOTKa CHUTHAJIOB C TOMOMIbIO (QuibTpoB. MmmynbcHas
xapaktepuctuka ¢mibTpa. OyHkuus nepenaud. OUIbTpbl MEPBOrO U BTOPOro MOpPsAKA.
@®opmbl  peanuzauuu UGPoBbIX (uiabTpoB. IloHATHe cBepTku. OOpalieHHe CBEPTKU.
HekoTopsie naeanu3npoBaHHble GUIBTPHL.
1.5.Moayasiuus ¥ 1eMOy AU
AMrmiTyaHas Mopmynsauusa. Pa3HOBMIOHOCTHM aMIUIMTynHOM Mopxynsuuu. DaszoBas
yacToTHast Mmoysuus. Jemonymsus. CriocoObl MOIYISLINH, UCTIOIb3yEMbIE IIPU Mepeiade
nH(pOpMaLINH.
1.6.AnanTuBHbIE PUIBTPHI
OcHOBHbIE MOHATHSA aJaNTUBHOM 00paboTku curHanoB. OntumaneHbIl GuasTp BuHepa.
[lonstue ueneBod ¢yHKIUU. ['pagUMeHTHBII MOMCK ONTUMAIBHOIO peHIeHUs U T.1.
[Ipumenenue ananTUBHBIX (QWIBTPOB. BbIpaBHHBAaHHWE YAaCTOTHOM XapaKTEPUCTHKHU

MMPpUEMHOI'0 KaHaJia.



4.3.1. IlepeyeHb CEMUHAPCKUX, MPAKTHYECKUX 3aHSITHII U JIaOOPATOPHBIX padoT
No Ne paznena u HanmenoBanue ceMrHapos, Tpyn | Ouenounsie | ®opm
n/m TEMBI MPAKTUYECKUX U JTa00PaTOPHBIX 0EMK cpeiacTBa upyem
JUCIUIUTAHBI pabor OCTb ble
(Moptyist) (dacol KOMIIE
) TEHIA
u
1 2 3 4 5 6
OCHOBHBIE ~ aNTOPUTMBI  0OPAOOTKH
4 [Ipoekr,
1. Pa3nen 1 CUTHAJIOB Ha KOMIIBIOTEPE. "
JUCKYCCHS
JIMCKpETHBIE CUTHAIBI.
2 Pasnen | Psn ®ypse. IIpeobpazoBanue Dypebe. 4 [Ipoekr,
' Koppensmmonnas GyHkIus JTUcKyccust *
CnektpanbHblii aHanu3. JluckpeTHoe [Ipoekt
3. Paznen 1 P Aucip 4 P -
npeobpazoBanne Oypne JTUCKYCCHSI
B3aumocssazp JAII® u dunbTparmmu.
A ¢ patt 4 [Ipoekr,
4. Pazpnen 1 D¢ dexr I'mbbca. BecoBbie OKOHHBIC «
JTUCKYCCHS
ymKumH K1
AMIUIUTY/AHAS MOTYJISLIHSL.
PaznoBugHoCTH aMIUTATYJHOMN [Tpoekt
5. Paznen 1 & ya 4 P -
Monynsauuu. PDazoBas M UYACTOTHAs JUCKYCCHSI
MOIYJISIIAS
emonynsauusa. CrocoObl MOIYJSIIUU
Hemonysus ALY AL, 4 [Ipoexr,
6. Paznen 1 HCIIOJIb3YyEMbIC npu nepegayde %
JUCKYCCHSI
nHpopMaIuu.
Pexonc WSl CUTHAJIOB. ITpoekt
7. Paznen 1 TpyKh 4 P -
JTUCKYCCHSI
ANTOpuUTMEI agalTUBHON (DUIBTPALINH IIpoekr,
8. Pa3nen 1 P A uaeTpan 8 P «
CUTHAJIOB JIUCKYCCHSI

4.3.2. Illepedyenb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITE/IbHOE U3y4YeHHEe CTYJAeHTaMH B
pamMkax camocTositeibHoi padorsl (CPC)

Ne Tema Bun 3ananue Pexomennyemas | Komn
HeJl. CaMOCTOSITEITLHOU auTeparypa 4eCTB
paboThI 0
9acoB
1. | OcHoBHBIE CamocrosrenbHoe | Hamucatsb nporpammy
AJITOPUTMBI pelieHue 3aaa4 mno | o0paboTKu 3a/1aHHOTO
00paboTKH JaHHOM Teme Ha | curHasa. OTBETUTh Ha
CHUTHAJIOB  Ha | MPaKTHYECKUX KOHTPOJIbHBIE ~ BOTIPOCHI. [1,2] 1
KOMIIBIOTEPE. 3aHATUAX Hanwucats oTuer.
JluckperHbie
CHTHAJIBI.
2. | Cnektpanbubiii | CamocrostenbHoe | Hamucats mporpammy
aHaJm3 U | pemieHue 3amad 1o | GuiIbTpaiy 3aJaHHOTO
¢bupTpanms JAHHOM TeMmMe Ha | CUTHaJIa C MOMOIIbIO
CHTHAJIOB MPaKTUIECKUX crnaxkuBanus u JI1D. [1,2] 1
3aHATUAX OTBeTUTDH Ha
KOHTPOJIbHBIE BOTIPOCHI.
Hamncats oryer.
3. | Monymsimsi- Pabota ¢ nanueiMu | O6paboTath CHUTHAJL.
JIeMOAYJIALUS HaTYpHOTO [TpoussecTtn
MPOCTEUTITHX IKCTIEpUMEHTA ¢mpTpanuio.Peammzosar [1,2] 2
CHTHAJIOB b TPOCTEHIIYI0 MOJETh
nepefayd  CHTHajJa 110




KaHaJy CBS3H.
Hanwucatp oryer.
4. | Pexonctpykuus | CamocrositensHoe | M3ydnTh anroputmel
CUTHAJIOB. pelleHre 3a1a4 Mo | aJalnTUBHON (MIbTpaIiHy.
AnropuTMBbl JaHHOM TeMe Ha | Hammcate nporpammy
aJanTHBHOMN MPaKTUYECKHUX oOpaleHus: CBepTKH U [1,2]
¢bunbTpanuu 3aHATHUAX OLIEHKH UCTUHHOTO
CUTHAJIOB CUTHala
Hanucatp otyer.
5. | KogupoBanue u | CamoctosarensHoe | Hammcats porpaMMy
JEKOIMPOBAHME | PELLEHUE 33]a4 10 | COXPAHEHUS, CUUTHIBAHUS
CUTHAJIOB JAHHOW TeMe Ha | ¥ OTOOpaKEHUS. [1,2]
NPaKTUYECKUX Hanucats oTuer.
3aHATUAX
6. | Meronusl CamocrosarenbHoe | Hanucarp IIporpaMmy
peanuzanuu pelieHue 3a1a4 mno | o00pabOTKU CUrHaA.
U (HPOBBIX naHHoil Teme Ha | Hamumcarts otuer. [1,2,3]
buIbTPOB MPAKTHYECKHUX
3aHATHUAX
9. | Tekymue KOHCYIbTAIIUN
10. | BCE TEMbI IToaroroBka K | [loBropute Bce paznensl | OcHOBHas
JK3aMEHY Kypca autepatypa: 1 - 1
3

4.4, Meroan4yecKue YKa3aHUs M0 OPraHU3alUU CAMOCTOSITE/IbHOI PadoThl CTYIEeHTOB

K coBpemenHOMY crienManucTy OOIIECTBO MPEABSBISIET JOCTATOYHO IMUPOKUN MEpPEUCHb
TpeOoBaHUM, cpeld KOTOPBHIX HEMAJIOBAXXHOE 3HAYCHHE HMEET Halhuue Y BBITYCKHUKOB
OTIpEICNICHHBIX CIIOCOOHOCTEH M YMEHHS CaMOCTOSTENIbHO MOObIBaTh 3HAHUS U3 PA3IAYHBIX
HMCTOYHUKOB, CUCTEMATH3UPOBATH MOJIYICHHYIO WH(OPMAIIHIO, TaBaTh MPO(HEeCCHOHATLHYIO OIICHKY
KOHKpEeTHOU cutyanuu. OopMUpOBaHHE TAaKOTO YMEHHUS MPOUCXOJUT B TEUCHUE BCETO MEpHOJa
oOyueHHusi 4yepe3 ydyacTHe CTYIACHTOB B NPAKTHUECKUX 3aHATUAX, BBIMOJTHEHHE KOHTPOJBHBIX
3aJlaHul, HamMCcaHWe KYPCOBBIX U BBIMYCKHBIX KBaTHU(PHUKAMOHHBIX paboT. Ilpu »sTOM
caMoCTOsITeNIbHas paboTa CTYI€HTOB UIPAET PELIAIOLIYI0 POJIb B XOJ€E BCEro yueOHOro mnpoiecca.

Teopernueckre 3HaHUS, TOJTYYEHHBIE CTYJEHTAMHU Ha MPAKTHYECKUX 3aHATUSIX U TPHU
CaMOCTOATENIbHOM M3Y4Y€HHMM Kypca MO JHMTEPATypHbIM HCTOYHHMKAM, 3aKPEIUIAIOTCA TMpH
BBHITIOJTHEHUH TAOOPATOPHBIX PaboT.

[Ipu BBIOJIHEHUH TMPAKTUYECKUX 3aJaHUi U JTabopaTOpHOU paboThl oOpamaeTcsi ocodoe
BHHMAaHUE Ha BBIPAOOTKY Y CTYJIEHTOB YMEHHS TPAaMOTHO BBITIOHATH U OQOPMIISITH IOKYMEHTAIIUIO,
YMEHHUS T0JIb30BAThCA HAYYHO-TEXHUYECKOW CIPAaBOYHOM JUTepaTypoil. Kaxaplil CTyIeHT JOJKEeH
MOATOTOBUTHCS K 3aIIUTE CBOETO OTYETAa, Pa300PABIINCH C TEOPHEH UCCIETyeMOro SIBICHUS.

Texymas pabora Haj y4yeOHBIMH MaTepHallaMU BKIIOYaeT B ce0s CHCTEMaTH3aIUIo
TEOPETHYECKOTO MaTepHayia KaXJAOW MPAKTHYECKOW palOOThI, 3alOJIHEHUS MPOMYIICHHBIX MECT,
YTOUHEHHSI CXE€M W BBIJICIICHMs TJABHBIX MBICICH OCHOBHOTO COJAEpXaHus padoThl. [[ns 3Toro

HCIOJIB3YIOTCA HMCIOIIUCCA yLIC6HO-MCTOIlI/IquKI/IC Marepuajibl U Apyragd pCKOMCHIOBAaHHAA

nuTeparypa.
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I'paHuUIBI MKy pa3HBIMH BHIAMH CaMOCTOSITENBHBIX pabOT TOCTATOYHO PAa3MBITHL, & CAMU
BUJIBI PabOTHI MepeceKaroTcsl. TakuM 00pa3oM, caMOCTOATENbHOM paboTa CTyJEHTOB MOXET OBITh
KaK B ayJTUTOPUH, TaK U BHE €e.

3akperuieHHe BCEro M3YyYEHHOIO MaTepHaia OCYIIECTBIISIETCS Ha KOHTPOJIBHOW paborte.
Taxoxe MoxeT OBITH TPOBEICH ONPOC IO BCEM TeMaM Kypca. [IpenonaBarens momoraer pa3odparbes

¢ Tpo0JIeMHBIMU BOIIPOCAMH U 33jauaMH (110 ME€pe MX MOCTYIJICHUS) B X0JI€ TEKYIINX KOHCYIbTAIIUH.

4.5. [IlpumepHasi TeMAaTHKA KYPCOBBIX PadoT (MPOeKTOB) (IPpH HAJTHYUM)

KypcoBbie paboThl HEe IPETyCMOTPEHBI.
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V. YueOHo-MeTOAUYecKOe U MH(OPMAIIHOHHOE o0ecriedeHne TUCIUNIHHBI (MOTYJIA)
a) nepeuens aumepamypbl

1.

OCHOBHAs TUMepamypa

Bopo6ser C.H. IludpoBas oO6paboTka CHUTHAIOB [DIEKTPOHHBIA pecypc] : y4ded. il CTya.
yupexa. Beicul. mpo¢. obOpazoBanus mno Hamparid. mnoaror. 210700 "HMudpoxoMmyHUKAaIL.
TexHonoruu u cuctemsl cBsizu" / C. H. Bopoosés. - OBK. - M. : Akagemus, 2013. - Pexum
nocrymna: OU3 "bubauorex". - 20 noctynos. - ISBN 978-5-7695-9560-8

Uepnbix, A.A. Iludpoas o6paboTka curaanoB Ha ocHoBe miatel Emona SIGEx [DnekTpoHHbIi
pecype] / A. A. Uepnsix, 1O. B. SctokeBuu, B. JI. [Tanepnsrii. - 9BK. - Upkyrck : M3a-Bo UT'Y,
2014. - Pexxum nocryna: Y3 "bubnuorex". - Heorpanuu. nocrym. - Y. 1. - 2014.

OmnmenreiiM, A. LudpoBas oOpaboTka cuUTHAIOB [DNEKTPOHHBIA pecypc| : u3gaHue 3-e,
ucrnpasienHoe / A. Onmenreim. - Mocksa : TexHochepa, 2012. - 1048 c. - Pexum noctyma: 9bC
"A#oOykc". - Heorpanuu. noctymn. - ISBN 978-5-94836-329-5

Marazunnukosa, A.JI. OcHoBbI IH(PPOBOI 00PaObOTKM CUTHATIOB [ DNEKTPOHHBIH pecypc] / A. JI.
MarazunnaukoBa. - Mocksa : Jlans", 2016. - Pexxum noctyna: 9bC "U3parensctBo Jlans'. -

Heorpanuu. noctym. - ISBN 978-5-8114-2175-6

00NoIHUMENbHAS TUMePamypa

1)

2)

3)

4)

5)

YwmusimkuH, C. B. Teoperndyeckre ocHOBBI U(POBO 00pabOTKH M MPEICTABICHUS CHTHAJIOB
[DnexkTpoHHBIH pecypc] : yueOHoe nocodue / C. B. Ymusimikus. - MockBa : Texnocdepa, 2012.
- 368 c. - Pexxum nocryna: DbC "A#dykc". - Heorpanud. goctym. - ISBN 978-5-94836-318-9
Jlxuran, B.. AnantuBHasi GuiabTpaiusi CUTHAIOB: TEOPUS U aNropuTMbl [TekcT| : HaydHOe
nznanue / B. W. Jlxwuran. - M. : Texaocdepa, 2013. - 527 c. : uin. ; 25 cm. - (Mup uudpooit
00paboTkn). - bubnuorp.: c. 505-520. - [Ipenm. ykas.: c. 521-527. - ISBN 978-5-94836-342-4.
— (1 9K3.)

JBopkoBuy, B.II. OxoHHble (DyHKIMM JUIsI TAapMOHMYECKOTO aHanu3a curHaiaoB [Tekct] :
Hayunoe uznanue / B. I1. JIBopkoBuu, A. B. J[BopkoBuu. - M. : Texnocdepa, 2014. - 105 c. : us.
ui. ; 21 eM. - (Mup uudposoii 06padotkn). - bubmuorp.: c. 104-105. - ISBN 978-5-94836-373-
8. — (1 9K3.)

Tomncon, A. Puuapa. Unrepdepomerpus u cuHTe3 B paguoactpoHomuu [Tekcr] : HayuHOe
nznanue / A.P. Tommcon ; I.M. Mopan, /I.Y. CBeHCOH. - 2-¢ u3M., nepepad. u gom. - M. :
®uzmatiurt, 2003. - 624 c. : un ; 24 cm. - ISBN 5-9221-0015-7. — (3 9k3.)

[Tonos, O.b. KomnbioTepHblit pakTUKYM 0 IM(poBoii 00paboTke aynuocurHaioB [TekcT] :
yueb. mocodue / O.b. lonos. - M. : T'opsiuas nunus - Tenexom, 2010. - 176 c. : un. ; 21 cwm. -
(YuebGHoe nocobue 1utst By30B). - bubmmorp.: ¢. 174-175. - ISBN 978-5-9912-0131-5. — (2 ak3.)
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0) nepuoouueckue uz0anus
- HET.
B) CHUCOK ABMOPCKUX MEMOOUYeCKUx papabomox

1. B cucreme ooOpasoBatenpHoro moptasa MIY  (http://educa.isu.ru/) pa3memeHs

METOIMYCCKUE MATCPHAIIBI U 33[aHHsI TI0 TAHHOMY KYPCY
2) 6a3zvl OaHHbIX, UHDOPMAYUOHHO-CRPABOYHBLE U NOUCKOBbIE CUCTEMbL
- Kypnan "Ludposas o6padotka curnanos" http://www.dspa.ru/
- e DU3 «bubmmorex» https://isu.bibliotech.ru/
- . 9BC «Jlanb» http://e.lanbook.com/

- e 3BbC «PykonT» http://rucont.ru
- . DBC «Aiibykce» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe OOecreyeHne JUCHUILUIUHBI (MO1YJIs1)

6.1. YuedHo-1a00paTopHoe 000py10BaHMeE:

[TpuMeHSTh OTy4YEeHHBIC 3HAHUS Ha MPAKTHKE CTYACHTHI MOTYT B CIICIIHAILHOM JTUCILICHHOM
KJIacCe C COBPEMCHHOW BBIYMCIUTEIBLHOW TEXHUKOH W COOTBETCTBYIOIIMM IPOTPAMMHBIM
obecnieuenneM. B kmacce mmeer 14 crammonapubix komnbioTepoB (Intel Atom CPU D2500) c
monutopamu (Samsung S19A10 18.5"), WiFi-poyrep 54M Wireless Router TL-WR542G,
mapuipytuzarop DES-1005D. Komnbrorepsl UMEIOT AOCTYI K JIOKATbHOW CETH YHUBEPCHUTETa U
BbIxoXl B lHTepHET. CTYIEHTHI MOTYT CAMOCTOSITEIILHO 3aKPEILIATh MOJTYYCHHBIA MaTepUal B 3THX
Kiaccax. Ha 3aHATHSX MOTYT MCIIOJIb30BAThCS MYJIBTUMEIUHHBIE CPEJICTBA. MIEPEHOCHOHN MPOEKTOP
(CASIO XJ-A241), craimonapuslii HacTeHHbIH dkpaH (Classic Solution, 244x244), HoytOyk Lenovo
B590. Kpome Toro, Ha GakyinbTeTe UMEETCs KOMITBIOTEPU3UPOBAHHAS Ay JUTOPHUS, TP THA3HAUCHHAS

JIJISI CAMOCTOSITENLHOM pa6OTLI.

6.2. [IporpamMHoe obecneveHue:
- Ha xaxnom xkommnbrotepe ycranosieHsl OC Linux (Ubuntu 14.04.2 LTS) u creayromiue

nporpammubie aketsl: Geany 1.23.1, Midnight Commander, Leafpad, Mozilla, Gnuplot, Evince
3.10.3, LibreOffice 4.2.8.2. Bce ycraHoBICHHOE ITporpaMMHOE obecrieueHue Freeware.
HNmerotcs cniucku 3a)laHI/II71 U MCTOANYCCKOC PYKOBOACTBO B 3JICKTPOHHOM U II€YAaTHOM BUJIC.

-SI3piku aHanu3a u Busyanusanuu qanaeix GDL (freeware), Python (freeware).

6.3. TexHnueckune v JIeKTPOHHbIE CPECTBA:
Ha aynuTopHbIX 3aHATHSX UCHOJB3YIOTCS MYJIbTUMEIUUHBIE CPEACTBAa: MMEPEHOCHOU

npoektop (CASIO XJ-A241), crammonapubsiii HacTeHHBIM dkpaH (Classic Solution, 244x244),
HOyTOYK Lenovo B590.


http://educa.isu.ru/
http://www.dspa.ru/
http://www.dspa.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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VII. O6pa3zoBaTesibHbIe TEXHOJIOTHH

B mporpamme onpezeneHa yeTkasi mocie0BaTeIbHOCTh H3yYeHHs Y4eOHOTO MaTepHraia.
Peanuzyrorcs cnenyronue Gpopmbl yaeOHON AeSTETLHOCTH:

® JIeKI[UH, HAIICJICHHBIC Ha MMOTYYeHHE He00X0IMMOI HH(OPMAIIUH, U €€ UCTIOJIL30BaHNE
MIPY PEIICHUN TPAKTHYECKUX 3a71a4;

® [MpaKTHYeCKHe 3aHATHSI, HANpaBICHHBIC HAa aAKTUBH3AIMIO I103HABATEIHHOU
NEeSATEIbHOCTH CTYACHTOB M NPHOOPETEHUS MMU HABBIKOB PEIICHHUS NMPAKTUYCCKUX H
MPOOJIEMHBIX 33]1a4;

® KOHCYJbTAllMU — SKEHEACIHHO ISl BCEX KEJAIONIUX CTY/ICHTOB;

® caMOCTOfITe/IbHAsI BHeAyUTOPHAasi padoTa HampaBlicHa Ha MPUOOPETCHHE HABBIKOB
CaMOCTOSITEITLHOTO PEIICHHS 3a/1a4 110 UCIUTLINHE;

® TeKYLIUH KOHTPOJIb 33 JEATEIbHOCTBIO CTYJCHTOB OCYIIECTBISETCS B OCHOBHOM Ha
MPAKTUYCCKHUX 3aHATHSAX MPU JTUCKYCCHH O PE3YyJIbTaTaX BBITOJHEHHBIX MPAKTHYCCKIX

pabor.

VI1Il. OueHouynble MaTepHaJbl AJs TEKYIIEro KOHTPOJISI M MPOMEKYTOYHOM aTTecTaluu
®onp oueHouHbIx cpeacTB (POC) mpencraBieH B NPUIOKEHHUH.
8.1.1. OueHoYHBIC CPEACTBA TSl BXOIHOTO KOHTPOJIS
BX01HOM KOHTPOJIb HE OCYIIECTBIIAETCA.

8.1.2. OnieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
3aoanusn u 6onpocwl 011 KOMRBLIOMEPHO20 RPAKMUKYMA

1. OcHOBHBIC AITOPUTMBI 00PAOOTKH CUTHAJIOB Ha KOMIIbIOTEpE. JIMCKPETHBIC CUTHAIIBI.

Jano: 1udpoBast 3anuch TUAPOAKYCTUYECKOTO CUTHaNA JmuTenbHocThio 1.03 c. Curnan
MIOJIyYEH € MOMOIIBIO CHENUAIN3UPOBAHHOIO 4-X KaHAJIBHOIO NPHUEMHMKA Ha 0. balikan c
riryOunsbl 150M. Illar kBaHTOBaHMS CUTHANA — 5 MKC.

Heo0OxonnMo Hanucath mporpaMMy, KOTOpast a) CYMTHIBAET CUTHANI U3 (aiiia; 0) BEIUUCISIET
TaKM€ XapaKTePUCTUKM CUTHajla Kak: MaTeMaTHMYecKoe OXHJaHue, JHUCIEPCHUIO0; B)
IPOM3BOJUT BHIUMCIIEHUE U TOCTPOCHHE B BHUJE IpaUKOB (PYHKIUHU KOPPENSALUU MEXIY
napamMy IpUEeMHBIX KaHAJIOB; T') BBIMOJIHSAET ONEPALMIO YCPEAHEHUS CUTHAIA 110 TPEM TOUYKaM.

Konmponavhole sonpocwl k npakmukymy.

F‘?‘?‘J_E.I F‘?‘?‘J_E.I

a) Cur"aj UMeeT 4YaCTOTHBIM CIIEKTp, OTPAaHUYCHHBIA YaCTOTOM = 50 k['u. Kakum
JOJIKeH OBITh BBIOpAH IIar KBaHTOBAaHHWS CHTHaja MO BPEMEHHU (IpU €ro ImpHueme), YToObI
00ecreynTh ycI0BHE OTCYTCTBUS MOTEPh HH(pOpMauu?

6) Curnan peructpupyercs NpueMHBIM yCTpoiicTBOM B TeueHue 10 c., TUCKpPEeTHbIE OTCUETHI

F, . .F

TR HUE
CUTHaJIa CHUMAKOTCA Y€PE3 KaXKAbIC 10 mxc. KakoBa npeaciibHas 4aCcToTa CUrHajia

MOeT ObITh 3apukcupoBana. Kakoe pasperieHue mo yactote OyaeT 00ecnednBaThCs B 3TOM

ciydae?
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2. CrnexTpaJibHBIN aHATN3 U GUITBTPAIUs CUTHAIOB

Hano: Habop TECTOBBIX CUTHAIOB (CUHYCOMIAIbHBIN CUTHAN, CUHYC + ONbIil IyM U TI.)
npecTaBiIeHHbIX B nuppoBoit popme. Ludposas 3anuck paguonoroka CojHIA HA JJIMHE
BOJIHBI 5.2 cM (1mar kBaHTOBaHUsA 1.6 cek, nmepuoxa HaOmoaeHus 8§ 4acoB) B popmare fits.
HeoOxonumMo HamucaTh mporpammy, KOTOpash COBEpIIAeT CIEAYIOIIHe JCHCTBUS: a)
CUMTBIBAET CUTHANBI U3 (aiinos; 0) BeimonHseT npsamoe bIID Hax TeCTOBBIMH CUTHAJIAMH U
BBIBOAMT pE3yJIbTaT B BHJE IpadUKOB (CHEKTPhl MOIIHOCTH); B) (HIBTPYET CIEKTPHI B
3aJJaHHOM TOJI0Ce YacTOT (TUll pUiIbTpa 1Mo BEIOOPY MOJIB30BATEINSI) U IPOU3BOAUT 0OpaTHOE
BII®. Hcnonb3ys HapaOOTaHHBIM MaTepHall, BBITOJHUTH aHAIM3 CIIEKTpa PEaJTbHOTO
pagvocurHana. BBIIBUTH OCHOBHBIE CBOMCTBA CIIEKTpa. B KauecTBe IONOJHUTEIBHOIO
3a/laHus [IPEAJIAraeTcs IOCTPOUTH CKOJIB3SIIMM CIIEKTP MOIIIHOCTH PAIMOCUTHAJIA UCIIONb3Ys
METO/]I IOCTPOEHUS EPUOAOTPaMM Y 3IT4a.

KOHmpOﬂbele 60NnpoChbl K npAKmuKymy.

a) [lokaxute, yto npeodbpazoBanue dOypbe u oOparHOoe MpeoOpazoBaHUE CYTh JIMHEIHBIE
OIIepaIHH.

0) OOBSACHHUTH, B UEM 3aKJIFOUACTCS] CMBICI IIPUMEHEHUSI OKOHHOTO MpeodpazoBanus Dypbe u
OKOHHBIX BECOBBIX (DYHKITHIA.

B) Omnpenenure MaxkCUMalbHbI pa3smMep M OKHa CKaHUPOBAaHUA, IIPH KOTOPOM

IPEIIOYTUTENECH MPSAMON aJrOpUTM BbIYMCIEHUS CBEpTKH, ecau N = 2048, a ucxojHble

A X Ay- A1 X X Ay Xy
JAaHHBIE TaKOBBI X=[ | m saapo cBeptkun G=[

o Hy 0 By—18p 81 a1
] KOMILJIEKCHBIE.

3. Moayasuus-aeMoaysaus NpoCTeHIINX CUTHAIOB
Heo6xonuMo cMozienrpoBaTh cucTeMy NepeAayd MHPOpMaluu MO paguoKaHally, KoTopas
COCTOMT M3 NepeaTurKa CUTHaNa, KaHajla CBSI3U C aJINTUBHBIM OEJIbIM rayCCOBBIM ILIYMOM,
npueMHUKa curHana. llepegatuuk BkirodaeT B ceOs MCTOYHUK COOOIIEHMS] U MOAYJSATOP
paguocurHaiga, a NpUeMHHUK - BXOJHOW MOJOCOBOHM (DMIBTP, AEMOIYISATOP PaaUOCUTHANA,
OHY.
OTto0pa3uth rpadvky BpEMEHHBIX M CHEKTPAJbHBIX (DYHKIMN Ha BBIXOJE Ka)XJ0ro Oioka.
[TapameTpsl cUCTEMBI IEpEAUYN TPUBEACHBI HIKE!
McTOYHUK CcuTHajga - TapMOHMYECKHMH CUTHAJ 10 3aKOHY CHHYCAa B TPETbEW CTENEHH C
yactoro 130 I'u. Bug monynsuuu - ¢dazoBas MOAYISALUS C WHAEKCOM MOAYISALUHN 4.
Hecymas gactora 3 kI'u. OTHomenue curnan/mym 9 nb. Yactora auckperuszanuu 8§ kl'i.

4. PeKOHCTPYKIUS CUTHAIOB. AJITOPUTMBI aJallTUBHON (DUIIBTPALIMU CUTHAJIOB
Pagurocurnan ot Ha0Mr01a€MOro 00bEKTa yIOBIETBOPSIET YPAaBHEHUIO BUA:

H(u)*F(u)=G(u) +N(u)

rae H — nepenarounas Gynkius paguoreneckona, F — uctuaHbii curnan, G — HaOIroqaeMbIid

curHai, N — cTalluOHapHBINA rayccoB LIyM; * - 3HaK orepaTopa CBEpTKH.
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HeoOxonumo Hamucath MporpaMMy, KOTOpas Ha OCHOBE MPHUMEHEHHUS ONTHMAalIbHOTO
¢unpTpa BuHepa mpou3BOAUT omepanuio oOpalieHus CBEPTKH U JAeT OIEHKY MCTHUHHOTO
curnana. Takxxe, HEOOXOIUMO HCCIIEIOBATh BIMSHUE IIIyMa Ha KQ4eCTBO BOCCTAHOBJICHHOTO
curHana. Jlanel B BUJie MacCUBOB JJaHHBIX: a) HAOIIOAaeMblil CUTHAN; 0) UCTUHHBIA CUTHAI

(17151 TECTOB AJITOpPUTMA); B) IepeAaaTouHas (pyHKIUS paaroTeIecKoa.

8.1.3. OueHovHbIe CpeaCTBA I IPOMEKYTOUHON aTTeCTAllUuN

MaTepI/IaJ'IBI AJIA IPOBEACHHUA TCKYILICTO U IIPOMEXKYTOYHOI'O KOHTPOJIA 3HAHWH CTYACHTOB!:

No Kowmmereniun,
H\I‘I Bun xoHTposs KonTtponupyemsle TeMbl (pa3esb) KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYHOTCS
1 CobecenoBanue npu Bce Temnl [K-1
3allMTE OTYETA
2. Orpoc Bce paznenst HK-1
ITonroroBka K TIK-1
3. Bce paznensr
7€3aMEHYy

JUia nonycka K 9K3aMEHY CTYACHT JOJDKEH BBIIIOJHUTH BCE NPAKTUYECKUE 3a0aHUS.
[IpuMepHBIii CIMCOK BONPOCOB K IK3aMEHY:

- Kunaccudukanus curaaaoB

- OcHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKU CUTHAJIA

- Pan ®ypoe. [Ipeobpazoranue @ypre. Koppensuuonnas GpyHKuus

- Teopewma IlapceBans

- JIMCKpEeTHbIE U UHTETPAJIbHBIE PEACTABIEHUS! CUTHAJIOB.

- Amnanoro-nmmdposoe u udppo-aHaiorooe npeodpasosanue. Teopema Korenbuukopa. Yactora
HaiikBucra.

- Conexrtp auckperHoro curHana. CyOaucKpeTH3anus CUrHaia.

- JluckperHsblii Oemblil IIyM.

- JuckpetHoe npeodpazoBanue Oypwe (II1D).

- BoccranoBieHre HENPEPHIBHOTO cUrHajna ¢ moMmoupro JII10.

- AnroputMm 6sicTporo JAI1D (BIID).

- Dddext 'nbbOca

- Merog Yamua

- ChekTp AUCKPETHOTO CIIy4aifHOTO MpoIecca

- Jluneitnas nudposas 06paboTKa CUTHAIOB C MOMOIIBIO (PUIBTPOB

- @uIbTpBI NEPBOrO U BTOPOTO MOPSAAKA

- Ilonstue cBeptku. OOpalleHne CBEpPTKH.

- AMIMTyAHAs MOAYJISIIHS.

- @a3o0Bas ¥ YaCTOTHAs MOIYJIALUSA

- JlemopynAamusi.

- OnTtumansHeii guistp Bunepa.
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PazpaboTumnkm:
% /J norent UI'Y, k.d.-M.H. A.A., Koyanos
(noonucwv) (3aHumaemass O0IAHCHOCHD) (unuyuansl, pamunus)

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeOoBanusMu PI'OC BO mo HampaBieHUto
noarotroBku 03.03.02 dusuka.

[TporpamMma paccMoTpeHa Ha 3aceannu kadeapsl o0meit u kocMudeckon huzuku UT'Y
«_ 14 » _wmapra 2022 .

IIporoxon Ne _8 , 3aB. kadenpoii % B.JI. ITanepusiii
._{__'_______..

Hacrosimass mporpamMma He MoO:KeT OBbITH BOCHPOU3BeleHA HHU B Kakoil ¢(opme 0e3

NpeABAPUTEJIBHOI0 MNMCbMEHHOI'0 paspeicHust Raq)enpbl-pa3paﬁqunKa nporpaMmmal.



