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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)

Y4eOHbI Kypc HampaBlIeH Ha W3YYCHHE TCOPETHYECKUX OCHOB COBPEMEHHBIX METOJIOB U
BOKHEUIIIUX aJITOPUTMOB, IPUMEHSIEMBIX ITPHU KOMIIBIOTEPHON 00pab0OTKe Pe3yIbTaToB (PU3UIECKOTO
IKCIIEPUMEHTa, KOTOpPbIE MOTYT OBITh TPEICTABICHBI B Pa3dUYHBIX (opMax: >SJIEKTPUUECKHE
CUTHAJIBI, aKyCTHUECKUE CUTHAJIBI, CTATUYECKUE M TUHAMUYEeCKUe n300pakeHus u ap. B mporpamme
Kypca TpexycMoTpeHa paboTa ¢ HATypHBIMH HAOMIOAATENLHBIMH JTAHHBIMU aCTPOPUINICCKUX
obcepsaropuii UC3D CO PAH.

Heaun: u3ydeHue METOAOB aHaNMW3a U OOpPabOTKH CUTHAJIOB, CIIOCOOOB WX MpeoOpa3oBaHUS H
nepeaur Mo KaHajaaMm CBSI3M, OCBOCHUE TEOPETUUYECKUX OCHOB MAaTEMaTHYECKOIo arapara
mu(ppoBoli  00pabOTKM OJHO- W MHOTOMEPHBIX CHUTHAJIOB, OCBOCHHE COBPEMEHHBIX
IPOrPaMMHBIX HHCTPYMEHTOB.

CraButcs 3amadya chOpPMHPOBATH HABBIKM OKCIIEPUMEHTAJIBHBIX MCCICIOBAHUN, OCMBICICHUS

pe3ynbTaToB U3NYECKOTO SKCIIEPUMEHTA, IOCTPOEHUS MOJIENEH UCCIIEyEMbIX ITPOLIECCOB.

Il. Mecto aucuuniaunsl (MoayJsi) B crpykrype OIIOII BO
Kypc «Metoapl 00pabOTKM CHUTHAJIOB» OTHOCHTCS K 4acTH, (JOPMHPYEMOH y4aCTHUKAMH
o0pa3oBaTeNbHBIX OTHOIICHUH OJT0Ka b1.

JlanHast TUCIUTUIMHA TpeIHa3HAYeHA JIJIs CTYIEHTOB 3 Kypca (pusnueckoro (axkynbrera.

I11. TpeGoBaHus K pe3yJibTaTAM OCBOCHHUS IMCHUIIIMHbI
Kypc «Metonst  00pabOTKM  CHUTHAJOB», COTJIACHO  MOJOXKEHUsIM  (eaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa BBICHIETO MPO(ECCHOHATBHOTO 00pa30BaHus pU
noarotoBke OakamaBpa mo HampaBieHuio 03.03.02 ®dusuka, MO3BONSET CTYIAEHTY MpuoOpecTH
CIIEAYIOIIYI0 KOMIIETEHIIHIO:
- Crioco0eH HCMonb30BaTh CIEUUAIN3UPOBAHHbIE 3HaHMS B 00JIaCTH (U3UKU U

acTpoU3MKH 151 OCBOSHHS TPOoMIbHBIX usudeckux nucuumuind (ITK-1).

IlepeyeHb MIaHMpPyeMbIX Pe3yJbTATOB 00yUEeHHUS M0 JUCHMUILIMHE (MOIYJII0), COOTHECEHHBIX C
HHAMKATOPAMH JOCTHKCHHUS KOMIIECTECHIIMHI

Komnerenuus NuaukaTopsl Pe3yabTarhl 00y4eHust
KOMIIeTEeHI Ul

TIK-1 HIK nkaa 3naer:
Cnoco6eH npoBOAUTD TEOPETUYECKHE OCHOBBI W  MaTeMaTHUYECKUM
aHAJIN3 HAyYHBIX JAHHBIX, | alnmapar aHaiau3a U 00pabOTKM  CHUTHAJIOB
pE3yJIbTaTOB (mpencTaBieHHBIX B PaA3IMUYHBIX  (POpMax),
JKCIIEPUMEHTOB U METOJIbI npeoOpa3oBaHus CUTHAJIOB B
HaOJr01eHU I, NCTIOB3Y A TEJIEKOMMYHUKALIMOHHBIX CUCTEMAaxX —
CHenualIn3upoBaHHbIE KOAMPOBAaHUE, C)KaTHE, MOAYJALHUIO, (opMaTsl
3HaHUs B 00JacT QU3MKU | MIpEACTaBICHHsI HH(OPMAIIHH.
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U acTpoU3NKu

Hmemsy npedcmasnenue 0  COBPEMEHHBIX
MPOrpaMMHO-aNMapaTHeIX — Cpelax  IU(POBOi
00paboTKH CUTHAJIOB;

Ymeer:

BBISIBJIATh  CYLIECTBEHHBIE  KOJMYECTBEHHBIE
3aKOHOMEPHOCTH ¢bu3nyeckux ABJICHU,
peann30BbIBATH Ha TUIIOBBIX U

CHEIMAM3UPOBAHHBIX MPOTPAMMHBIX CPEICTBAX
METOABl M aNrOpUTMbI IHU(PPOBOK 00pabOTKH
CUTHAJIOB, YMETh ONTUMHU3HPOBATH TIOJIXOIbI TIPU
W3MEHSIONIMXCSI aTPUOPHBIX CBEIICHHSX.

Baaneer:

HaBBIKaMU WCIIOJIb30BaHUS COBPEMEHHBIX
METOJOB M TEXHOJIOTHH IU(pOBO 00pabOTKH
CUTHAJIOB, METOJaMH OOpa0OTKH JaHHBIX U
HaBBIKAMHU UX CHCTEMATH3AIlMU M aHAJIN3A.

IV. Conep:xanue u CTPYKTYpa AUCHUILINHBI (MOLYJIs1)

O0BeM IUCIUILIMHEI COCTABIIAET 3 3a4eTHRIX equHuIbl, 108 yacos,

B TOM 4Hclie 69 4acoB KOHTaKTHOU PabOTHI.

3ansaTus IMPOBOAATCA TOJIBKO B OYHOM (I)opMe 06y‘leHI/I$I C IPUMCHCHUCM TUCTAHITUOHHOTI'O KOHTPOJIA

camocCTosITeNbHOM paboThl cTyaeHToB yepe3 InMOC dakynpTeTa. DNEKTPOHHON U JUCTAHIIMOHHON

dhopm o0ydeHUs He peTyCMaTpUBaeTCsl.

Ha MPAKTUYCCKYIO ITOATOTOBKY OTBOJAUTCA 18 AYJJUTOPHBIX YaCOB (BO BPEMS BBIITOJIHCHU A

MIPAKTUYECKHUX 3aaHuil).

qbopMa HpOMe)KYTOqHOﬁ aTTeCTalluu:. 3K3aMCH.



4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHbIX 3aHATHII M1 0TBEJEHHOI0 HA HUX KOJIHM4YeCTBAa

AKAACMHUICCKHUX JacoB

Buasbl yue6Hoii padoThl,

DopMBI TEKYyLIET0

= ; BKJIIOYAS CAMOCTOSITEIbHYI0 padoTy 00y4aromuxcs, KOHTPOJIA
% E MPAKTHYECKYI0 MOATOTOBKY U TPYA0EMKOCTH ycreBaeMoCTH;
@ o 2 (B yacax) Dopma IPOMeKYTOUHOM
N ? § E c:i KonTakTHas padora npenoaaBareJs ¢ g arrecTalluu
0 /;‘; Pa3nen AMCHUILIMHBI/TeMa % E é ‘§ 00yJAIOUIMMHECH % - (no cemecmpam)
-5
° EE ; E Jlexknun Cemunapckue/ | Koncyuasn E ‘§
5 E NpaKkTH4YecKue/ | TAUMHU § :‘
= 5 JadopaTopHbie z
= 3aHATHSA ®)
1 2 3 4 5 6 7 8 9 10
1 | Pazgen 1. Beoansii kypc. OCHOBHBIE OIIpeICICHUS 6 | 41 3 0,1 1
2 | Pazmen 2. JIMCKpETHBIC CUTHAIBI 6 |132 8 3 8 0,2 2 «
3 | Pasnmen 3. CrnekTpalbHblid aHAIH3. 6 | 92 6 3 4 0,2 2 IlpoexT, mackyccns™,
4 | Paznen 4. OuibTpsl. 6 |132 8 3 8 0,2 2 KOHTPOJIbHBIC
5 | Paznen 5. MoayIisiiust U IEMOTYJISIITHSL. 6 |132| 8 3 8 0,2 2 BOTpOCHI
6 | Paznmen 6. AnanTuBHBIC GUIBTPHI. 6 |151 8 3 8 0,1 4
KOHnTposs 10
KCP 4
DK3aMeH 26 DK3aMeH
H1oro yacos 108 | 56 18 36 1 13




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEJILHON PaGoThl 00yYAOIIMXCS MO AUCHMILTIHHE

CamocrosiTenbHas paboTa 00yJaronuxcs Y4eOHo-
0 METOIMYECKOE
CHOYHOE
Cemectp Haszsanue paznena, Tembl Cpoku o obecreueHne
o Tpymoemk CpeICTBO o
Bun camocrosiTennbHOM paOOThI | BBIIOJIHEH ( CaMOCTOATETbHON
st OCTb (4ac.) paGoTHI
6 OCHOBHEIE aITOPUTMBI 0OPaOOTKH CHIHAJIOB CaMOCTOﬂVTem’Hoe PCLICHHC 38189 | b o re 05 KOHTPOJTbHBIE
OIIpOC OTUYcC
Ha KOMIBIOTepe, JIHCKPETHBIE CHIHAIEL, 10 JAHHOM Te€ME Ha MPAKTHYECKUX cemectpa , BOMPOCHI, OTHET B
3AHSTUSIX NIEKTPOHHOH opme
CrieKTpabHbIi AHATH3 H hHITHTPAIHS CamocrosTenbpHOE perieHne 3a1a4d KOHTPOJIbHBIC
6 10 JJAHHOM TeMe Ha MPaKTHYECKUX 2 BOMPOCHL, OTHCT B
CUTHAJIOB 3TIEKTPOHHOI hopMe
3aHSATHUAX
Moy TISHs- TEMOJTyTAHS IPOCTEHIIIX PaboTa ¢ JaHHBIMU HATYypHOTO KOHTPOJIbHBIC
6 IKCIICPUMEHTA 2 BOTIPOCHI, OTHET B B
CHUT'HAJIOB 31EeKTPOHHOI hopme cA
PeKOHCTPYKIINS CHTHANIOB. AJTOPHTMBI CamocrosTenpHOE penieHne 3a1a49 KOHTPOJIbHBIE PeKOMCHyeMas
6 o 10 JAHHOM TeMe Ha MPaKTUYECKUX 2 BOTpOCHL, OTHCT B frrepatypa
aIaTUBHON (PUIIBTPAIIUK CUTHAJIOB EKTPOHHOI dopme
3aHSATHUAX
KoaupoBanue u JeKOJUPOBaHNE CUTHAIOB CamocTosTelbHOE pelieHne 3aad KOHTPOJIbHEIC
6 0 TaHHOH TeMe Ha MPaKTHYECKIX 2 BOTPOCEL, OTHET B
BAHSTHSIX 3JIEKTPOHHON (popme
MeTosel peanusaniy nidpOBBIX (GHIBTPOB CamocTosTenbHOE peIIeHHUE 3a1a4 KOHTPOJIbHBIC
6 10 JTAHHOM TeMe Ha MPaKTHIECKUX 4 BOTpOCHL, OTHCT B
BAHSTHSX AJIEKTPOHHOHN (popme
Pa6ora ¢ meToanueckumu K KoL Bes
6 |BCE TEMBI MaTepuaiamu. [1oaroToBka k ceMecT }; 0,5 peKoMeH Tyemast
9K3aMEHY P Ompoc auTeparypa
OO0t 00BeM caMOCTOATEIBHOM PAabOTHI O JUCIUILTHHE (Yac) 13




4.3. Conep:xaHue y4eOHOIro MaTepHuaJia
ConepxaHue pa3esoB U TEM JUCLUIUINHBI
Pasznen 1. OCHOBBI AHAJIM3A CUT'HAJIOB
1.1. BBoaublii kKypc. OCHOBHBIE onpeae/eHust
Knaccudukanusa curnaaoB. DHeprus M MOIIHOCTb curHaia. OCHOBHBIE CTaTHCTUYECKUE
xapakTtepuctuku curnana. Psg @ypee. [Ipeodpazosanue @ypoe. Koppensunonnas GpyHKIms.
Teopema  IlapceBans.  JIUCKpETHBIE  MNPEACTABICHUS  CUTHAJIOB.  VHTErpajibHbie
MIPEACTABJICHHUS.
1.2 JIunckpeTHbIe CHTHAJIBI
Amnanoro-iiuppoBoe U mHPpo-aHaIOroBoe mpeodpazoBanue. Teopema KorenpHUKOBA.
Yacrora HaiikBucta. Cnektp nuckperHoro curHana. CyOamckperwsanms curHana. Z-
npeoOpazoBanue. JluckpeTHble ciydaiiHble curHanbl. KoppensuuoHHass MaTpHIia.
JluckpeTHbIil Oemblii IyMm.
1.3.CnexTpajbHbIi aHAIH3
Huckpernoe npeoOpasoBanue Pypre (AIID). Cpoiictea [IIP. Boccranosnenue
HenpepsIBHOTO curHaina ¢ nomoinbsto JI®. Ceaszs 1D u cnextpa npeodbpazoBanus Dypee.
Bzaumocszp IO u dunstpanuu. Oddext I'n66ca. BecoBbie okoHHBIE (QYyHKIUU.
[Tepuonorpamma. Meroa Yamua. CrekTp AUCKPETHOTO CIydalHOro mpouecca. Texyiue
CIEKTPBI U UX CBOWCTBA.
1.4.®uabTpsl
JIuneitHass 1mdpoBass 00pabOTKa CUTHAJIOB ¢ Momouibio (GuibTpoB. MmmynbcHas
xapakTepuctuka ¢mibTpa. OyHkuusa nepenaud. OUIbTpbl MEPBOrO U BTOPOrO MOpPSAKA.
@®opmbl  peanuzauuu UGPoBbIX (uiabTpoB. IloHATne cBepTku. OOpalieHHe CBEPTKU.
HekoTopsie naeanu3npoBaHHble GUIBTPHL.
1.5.Moayasiuus ¥ 1eMOy AU
AMimtyaHas Monyisauusa. Pa3HOBMIOHOCTM aMIUIMTYyIHOM Monyisauuu. @aszoBas u
yacToTHast MmoayJsiius. Jemonymsus. CnocoObl MOyJIALIMY, UCTIOIb3yEMbIE IIPU Ilepeiadue
nH(pOpMaLIHH.
1.6.AnanTuBHbIE PUIBTPHI
OcHOBHbBIE TMOHATHSA aJaNTUBHOM 00paboTkM curHanoB. OntumansHbI GuasTp BuHepa.
[lonstTue ueneBod ¢yHKIUU. ['pagleHTHBII MOMCK ONTUMAIBHOIO pEHIeHUs U T.1.
[Ipumenenue ananTUBHBIX (QWIBTPOB. BbIpaBHHBAaHHWE YAacCTOTHOM XapaKTEPUCTHKHU

MMPUEMHOI'0 KaHaJia.



4.3.1. IlepeyeHb CEMUHAPCKUX, MPAKTHYECKUX 3aHSITHII U JIaOOPATOPHBIX padoT
No No paznena u HanmenoBanue ceMrHapos, Tpyn | Ouenounsie | ®opm
n/m TEMBI MPAKTUYECKUX U J1a00PaTOPHBIX 0EMK cpelcTBa upyem
JUCIUILTAHBI pabor OCTb ble
(Motyst) (dacol KOMIIE
) TEHIA
u
1 2 3 4 5 6
OCHOBHBIE ~ aNTOPUTMBI  0OPaOOTKHU
4 [Ipoekr,
1. Pa3pnen 1 CUTHAJIOB Ha KOMIIBIOTEPE. %
JUCKYCCHUS
JIMCKpETHBIE CUTHAJIBI.
2 Pasnen | Psan ®ypre. IIpeobpazoBanue Dypbe. 4 [Ipoekr,
' Koppensimonnasi pyHKIus JaucKyccust *
CnektpanbHblii  aHanu3. JluckpeTHoe [Ipoekt
3. Paznen 1 P Hucxp 4 P -
npeoOpazoBanue Dypne JIUCKYCCHS
Bzaumocssze IO u dunbTpanuu.
A ¢ patl 4 IIpoexr,
4. Paznen 1 D¢ dexr 'mbbca. BecoBbie OKOHHBIE "
JTUCKYCCHUS
byHKIMM
K1
AMmuuTyaHas MOJTYJISILIHS.
PasnoBugnocTu aMILIATYIHOM IIpoekr,
5. Paznen 1 & YA 4 P «
Moaymsinnu. Da3oBasgs M YaCTOTHAA JTUCKYCCHUS
MOYJISIIIHS
emonynsauusa. CrocoObl MOIYJISIIUU
Hemonysus ALY AL, 4 [Ipoekr,
6. Paznen 1 HCIIOJIb3yEMBIC npu nepegayde %
JTUCKYCCUS
nH(popMaIuu.
PeKoHCTpYKIIMS CUTHAIOB. IIpoekr,
7. Paznen 1 TpyxH 4 P «
JIUCKYCCHUS
ANropuTMBI aIanTHBHON (DUIIBTPAIUMN IIpoexr,
8. Pasnen 1 P A PueTpan 8 P x
CUTHAJIOB JUCKYCCHUS

4.3.2. IllepedyeHb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITEJIbHOE U3y4YeHUEe CTYAeHTAMH B
paMkax camocTosTebHoi padoTsl (CPC)

Ne Tema Bun 3ananue Pexomennyemas | Komn
HEJI. CaMOCTOSITEITbHOU auTeparypa 4eCTB
paboThI 0
9acoB
1. | OcHoBHBIE CamocrosrenbHoe | Hamucatsb nporpammy
AJITOPUTMBI pelieHue 3a1a4 mno | 00paboTku 3a/1aHHOTO
00paboTKH JaHHOW Teme Ha | curHama. OTBETUTH Ha
CHUTHAJIOB  Ha | MPaKTHYECKUX KOHTPOJIbHBIE ~ BOTIPOCHI. [1,2] 1
KOMIIbIOTEpE. 3aHATHUAX Hamnucate ot4er.
JluckpeTrHbie
CHTHAJIBI.
2. | Conexrpanbhbiii | CamoctositenbHOe | Hammcats mporpammy
aHaJm3 U | perieHue 3anad 1o | GuiIbTpaiy 3aJaHHOTO
bupTpanms JAHHOM TeMmMe Ha | CUTHaJIa C MOMOIIBIO
CHTHAJIOB MPaKTHIECKUX crnaxkuBanus u JI1D. [1,2] 1
3aHATHUAX OTBeTUTH Ha
KOHTPOJIbHBIE BOTIPOCHI.
Hamncats ortyer.
3. | Monynsmmsi- Pabota ¢ nanueiMu | O6paboTath CHUTHAJL.
JEMOTYJISILIUS HaTypHOTO [TpoussecTtn
MIPOCTEUIITHX HKCIIEPUMEHTA ¢bunpTpanuio.Peamuzosar [1,2] 2
CHTHAJIOB b TPOCTEHIIYI0O MOJEINb
nepeaud  CUTHala  TI0




KaHaJy CBS3H.
Hanwucatp otyer.
4. | Pexonctpykuus | CamocrositensHoe | M3yunth anroputmel
CUTHAJIOB. pelleHre 3a/1a4 Mo | aJanTUBHON (UIbTpaIUHU.
AnropuTMBbl JaHHOM TeMe Ha | Hamucats nporpammy
aJanTHBHOMN MPaKTUYECKHUX oOpaleHus: CBepTKH U [1,2] 4
buabTpanun 3aHATHUAX OLIEHKH UCTUHHOTO
CUTHAJIOB CUTHala
Hanucatp oTyer.
5. | KogupoBanue u | CamoctoarensHoe | Hammcats porpaMMmy
JICKOJUPOBAHKE | pEIICHHE 33/1a4 10 | COXPAaHEHHS, CUUTHIBAHUS
CUTHAJIOB JJAaHHOW TeMe Ha | M OTOOpaKEHUS. [1,2] 4
MPAKTHIECKUX Hanwmcatp oTuer.
3aHATUAX
6. | Meronsl CamocrosarenbHoe | Hanucarp porpammy
peanuzanuu pelieHue 3a1a4 mno | o0pabOTKU CUTHAaA.
U (HPOBBIX naHHoil Teme Ha | Hamumcarts otuer. [1,2,3] 4
buIbTPOB MPAKTHYECKHUX
3aHATHSIX
9. | Tekymme KOHCYJIbTAIlUN 1
10. | BCE TEMbI IToaroroBka K | [loBroputh Bce paznensl | OcHOBHas
HK3aMEHy Kypca autepatypa: 1 - 1
3

4.4. MeroanyecKue YKa3aHUsA M0 OPraHU3AIMU CAMOCTOSITE/IbHOI padoThI CTYIEeHTOB

K coBpemenHOoMy crienuanucty oOIIECTBO MPEABSBISIET AOCTATOYHO IMUPOKUN TMEpPEUYCHb
TpeOoBaHUM, cpelad KOTOPBHIX HEMAaJOBAXHOE 3HAYEHHE HMEET Hajlhuuhe Y BBITYCKHUKOB
OTIpEICTICHHBIX CIIOCOOHOCTEH M YMEHHsI CaMOCTOSITENbHO JOOBIBaTh 3HAHUS W3 Pa3IMUHBIX
HMCTOYHUKOB, CHCTEMAaTU3UPOBATh MOJIYYCHHYIO HH(OpMAIHIO, 1aBaTh MPOPECCHOHATIBHYIO OLIEHKY
KOHKpeTHOU cutyanuu. OopMUpOBaHHE TAaKOTO YMEHHsI MPOUCXOJHUT B TEUECHUE BCETO MEpHojia
oOydeHHUs1 4yepe3 ydyacTHe CTYICHTOB B NPAKTHUECKUX 3aHSTHUSX, BBIMOJIHEHHE KOHTPOJIBHBIX
3aJlaHuli, HamMcaHWe KyPCOBBIX U BBIMYCKHBIX KBaIU(HUKAIMOHHBIX pabor. I[lpm sTOM
camMoCTOsITeNIbHAsl paboTa CTYJIEHTOB UIPAET PELIAIOIIYIO0 POJIb B XOJI€ BCEr0 y4eOHOro mpoiiecca.

Teopernueckne 3HAHUSA, TMOJTYYEHHBIE CTYJEHTAMH Ha NPAKTHYECKUX 3aHATUSIX U TPHU
CaMOCTOATENIbHOM M3Y4YeHUM Kypca IO JHUTEPATypHbIM HCTOYHHMKAM, 3aKPEIUISAIOTCS TpH
BBHITIOTHEHUH TA0OPATOPHBIX paboT.

[Ipu BBITIOJIHEHWH TPAKTUYECKUX 3aJaHUi U J1TabopaTOpHOU paboThl oOparmaeTcss ocodoe
BHHMaHUE Ha BBIPAOOTKY y CTYJIEHTOB YMEHHS TPAMOTHO BBITIOHATE M OQOPMIISITH IOKYMEHTAIIUIO,
YMEHUS NOJIb30BaThCA HAYYHO-TEXHUYECKOW CIPAaBOYHOU JuTepaTypoid. Kaxkaplii CTyJeHT JOJIKEH
MOATOTOBUTHCS K 3aIIUTE CBOETO OTYETA, Pa300PABIINCH C TEOPUEH UCCIETyeMOTo SBICHUS.

Tekymas pabota Haj y4eOHBIMH MaTepHalaMU BKJIIOYAaeT B ce0s CHUCTEMaTH3aIUIo
TEOPETHYECKOTO MaTepHaia KaXJAOW MPAaKTHYECKOW paOOThI, 3aMOJHEHUS MPOMYIICHHBIX MECT,
YTOYHEHHSI CXE€M W BBIJICJIICHHs TJABHBIX MBICICH OCHOBHOTO COJAEpKaHUs padoThl. [[ns 3TOTO
UCIIONIL3YIOTCS HMMEIOIIMECs Y4eOHO-METOAMYeCKHe MaTepuanbl W JApyras pPEeKOMEHIOBaHHAS

JUTepaTypa.
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I'paHuUIB MKy pa3HBIMH BHJIAMH CaMOCTOSITEIBHBIX pabOT JOCTATOYHO PAa3MBITHI, @ CAMU
BUJBI PaOOTHI MepecekaroTcs. TakuM 00pa3oM, caMOCTOSTENbHON paboTa CTYyIEHTOB MOXET OBITh
KaK B ayTUTOPHHU, TaK U BHE €e.

3akperuieHHe BCEro M3yYEHHOIO MaTepHajla OCYIIECTBISIETCS Ha KOHTPOJBHOW paborte.
Takoxe MoxeT OBITh TPOBENICH ONPOC IO BCeM TeMaM Kypca. [IpenosaBarens momoraer pa3odparbes

C IpOOJIEMHBIMH BOIIPOCAMH U 331a4aMH (110 MEpE UX MOCTYIIJIEHUS ) B XOA€ TEKYIIUX KOHCYJIbTALUH.

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MpoeKToB) (MPH HAJTHMYMH)

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

OCHOBHAs TUMepamypa

1. Bopo6wseB C.H. I{udposas oOpaboTka curHajioB [DIEKTpOHHBIN pecypc| : y4el. IS CTy..
yupexa. Belcul. mpod. obpazoBanus mno Hamparid. noaror. 210700 "HMudbokommyHUKaL.
texHonoruu u cuctemsl cBsizu" / C. H. Bopoosés. - OBK. - M. : Akagemus, 2013. - Pexum
nocryna: U3 "bubmuotex". - 20 noctynos. - ISBN 978-5-7695-9560-8

2. Yepnsbix, A.A. [{udposas 06paboTka curaasoB Ha ocHoBe Tu1aThl Emona SIGEX [DnexTpoHHbIiH
pecypc] / A. A. Uepnsix, 0. B. SctokeBuy, B. JI. ITanepusrii. - 9BK. - Upkyrck : M3a-so UT'Y,
2014. - Pexxum nocryna: Y3 "bubnuorex". - Heorpanuu. nocrym. - Y. 1. - 2014.

3. OmmenreiiM, A. LludpoBas oOpaboTka cUTHAIOB [DNEKTPOHHBIM pecypc] : u3gaHue 3-e,
ucnpasienHoe / A. Onnenreiim. - Mocksa : Texnocdepa, 2012. - 1048 c. - Pesxum nocryna: 9bC
"A#bOykc". - Heorpanuu. noctymn. - ISBN 978-5-94836-329-5

4. MarasunnankoBa, A.JI. OcHOBBI TU(GPOBOI 0OPAOOTKU CHTHAIOB [ DJIEKTPOHHEIN pecypc] / A. JI.
MarazunnukoBa. - Mocksa : Jlans", 2016. - Pexum noctyna: ObC "U3sparensctBo Jlanp". -

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

O0ONONHUMENbHAS TUMEPaAmypa

1) VYwmusmkun, C. B. Teoperrueckre oCHOBBI HUPPOBOIT 00paOOTKH U MPEICTABICHHUS CUI'HAIOB
[DnexTpoHHEI pecypc] : yuebHoe nocodue / C. B. Ymusimikus. - MockBa : Texunocdepa, 2012.
- 368 c. - Pexxum noctyna: ObC "AiiOykc". - Heorpanud. goctyi. - ISBN 978-5-94836-318-9

2)  [yOnwumes, FO. H. Teopust U mpeoOpa3oBaHWE CHTHAIOB B ONTHYECKHX CHCTEMax
[DnexTponnslil pecypc] / FO. H. JlyOHuies . - DnekTpoH. TeKcToBbIe naH. - Mocksa : Jlanp, 2011.
- 368 c. - OBC "Jlanp". - Heorpanud. gocTyil. - ISBN 978-5-8114-1156-6
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0) nepuoouueckue u30anusl
- HeT.
B) CRUCOK ABMOPCKUX MEMOOUUeCKUXx papabomox

1. B cucreme oOpa3oBatenpHoro mnoptasia MIY  (http://educa.isu.ru/) pa3memieHs

METOIMYCCKUE MATCPHAIIBI U 33[aHHsI TI0 TAHHOMY KYPCY
2) 6a3vl OaHHbIX, UHDOPMAYUOHHO-CHPABOYHBLE U NOUCKOBbIE CUCEMbL
- Kypnan "udposas odpadotka curnanos" http://www.dspa.ru/
- e DU3 «bubmmorex» https://isu.bibliotech.ru/
- . 9BC «JIanb» http://e.lanbook.com/

- e 3BbC «PyxonT» http://rucont.ru
- . DBC «Aiibyke» http://ibooks.ru

V1. MaTepuaibHo-TeXHHYECKOe o0ecredeHne TUCHMILTHHBI (MO1YJIA)

6.1. YuedHo-1a00paTopHoe 000py10BaHMeE:

[TpuMeHSTh OJTyYCHHBIC 3HAHUS HA MPAKTHKE CTYACHTHI MOTYT B CIICIIHAILHOM JTUCTUICHTHOM
KJIaCCe C COBPEMCHHOW BBIYUCIUTEIBLHOW TEXHUKOH W COOTBETCTBYIOUIMM IPOTPAMMHBIM
obecnieuenneM. B kmacce mmeer 14 crammonapHbix kommbioTepoB (Intel Atom CPU D2500) c
monutopamu (Samsung S19A10 18.5"), WiFi-poyrep 54M Wireless Router TL-WR542G,
mapuipytuzarop DES-1005D. Komnbrorepsl UMEIOT AOCTYI K JIOKaIbHOW CETH YHUBEPCHUTETa U
BbIxoJl B lHTepHET. CTYyICHTHI MOTYT CAMOCTOSITEIILHO 3aKPEIUISATh MOJTYYCHHBIA MaTepual B ATHX
Kiaccax. Ha 3aHATHSX MOTYT HCIIOJIb30BaThCS MYJIBTUMEINHHBIE CPENICTBA. TTEPEHOCHOH TPOEKTOP
(CASIO XJ-A241), craimonapuslii HacTeHHBIH dKkpaH (Classic Solution, 244x244), HoyTOyk Lenovo
B590. Kpome Toro, Ha pakynbTeTe MeeTCsl KOMIIBIOTEPU3NPOBAHHAS Ay UTOPHS, IPeIHA3HAYCHHAS

JIJISI CAMOCTOSTENbLHOMN pa6OTBI.

6.2. [IporpamMHoe obecneveHue:

- Ha xaxxiom kommbrotepe ycranoieHsl OC Linux (Ubuntu 14.04.2 LTS) u cnenyromiue
nporpammubie aketsl: Geany 1.23.1, Midnight Commander, Leafpad, Mozilla, Gnuplot, Evince
3.10.3, LibreOffice 4.2.8.2. Bce ycraHoBiIeHHOE ITporpaMMHOE obecrieuenue Freeware.
HmeroTcs cnucky 3a1aHui U1 METOAMYECKOE PYKOBOJICTBO B SJIEKTPOHHOM U II€YaTHOM BHJIC.

-S13piky aHanm3a u Bu3yanu3anuu ganaeix GDL (freeware), Python (freeware).

6.3. TexHn4yeckue v JIeKTPOHHbIE CPeCTBA:
Ha aynuTopHBIX 3aHSITHSIX WCIONB3YIOTCS MYJIbTHMEIUNHHBIE CPEICTBA: IMEPEHOCHOM

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


http://educa.isu.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 onpeseneHa yeTkasi mocieoBaTeIbHOCTh H3yUeHUsST Y4eOHOTO MaTepuaia.
Peanuzyrotcs cnenyromye GopMbl y9eOHOH ACSITEIHHOCTH:

® JIeKI[UH, HAIICJICHHBIC Ha MMOTyYCHHE He0OX0IMMOM HH(OPMAIIMH, U €€ UCTIOJIL30BaHNE
MIPY PEIICHUN MTPAKTHYECKUX 3a7a4;

® [MpaKkTHYeCKHe 3aHATHSI, HANpaBICHHBIC HAa aKTUBH3AIMIO ITO3HABATEIHLHOU
NEeSATEIbHOCTH CTYJICHTOB M NPHOOPETEHUS MMH HABBIKOB PEIICHUS TMPAKTHUYECKUX W
MPOOJIEMHBIX 33]1aY;

® KOHCYJbTALIMHU — ©KEHEICTHHO JUTSI BCEX JKEAI0NINX CTYICHTOB;

® caMOCTOfiTe/IbHASI BHeayIHMTOPHAas padoTa HampaBlicHa Ha MPUOOPETCHHE HABBIKOB
CaMOCTOSITEITLHOTO PEIICHHUS 3a/1a4 110 TUCIUTLINHE;

® TeKYUUHl KOHTPOJIb 33 JEATEIBHOCTBIO CTYJCHTOB OCYIIECTBISIETCS B OCHOBHOM Ha
MPAKTUYCCKUX 3aHATHSAX MPU TUCKYCCHH O PE3yJIbTaTaX BBIIOJHEHHBIX MPAKTUYCCKIX

pabor.

VI1Il. OueHouynble MaTepHaJbI AJs TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu
®onp oueHouHbIX cpeactB (POC) npencraBieH B MPUIOKEHHUH.
8.1.1. OueHouHBIEC CpeACTBA ISl BXOHOTO KOHTPOJIS
BXxonHOM KOHTPOJIb HE OCYIIECTBIIAETCS.

8.1.2. OnieHOYHBIE CpEJICTBA TEKYIIETO KOHTPOJIS
3aoanusa u 6onpocwl 011 KOMRBLIOMEPHO20 RPAKMUKYMA

1. OcHoBHBIEC aNTOPUTMBI OOPAOOTKH CUTHAJIOB Ha KOMIIbIOTEpE. JIMCKPETHBIE CUTHAIIBI.

Jano: 1udpoBasi 3anuch TUAPOAKYCTUUECKOTO CUTHaNA JuTenbHocThio 1.03 c¢. Curnan
MIOJIyY€H C MOMOIIBIO CHENUATN3UPOBAHHOIO 4-X KaHAJIBHOIO NPUEMHHUKA Ha 0. baiikai c
riryOunsbl 150M. I1lar kBaHTOBaHUS CUTHANA — 5 MKC.

HeobOxonuMo Hanmcath mporpaMMy, KOTOpast a) CYMTHIBAET CUTHaI U3 (haiiia; 0) BEIUUCISIET
TaKM€ XapaKTePUCTUKH CUTHalla Kak: MaTeMaTHYecKoe OXHJaHWe, JHUCIEPCHUI0; B)
IPOM3BOJUT BHIUMCIIEHUE U TOCTPOCHUE B BHUJE IpaUKOB (PYHKLUUHU KOPPEISLUU MEXKITY
napamMy IpUEMHBIX KaHAJIOB; T') BBIMOJIHSAET ONEPALIMIO YCPEAHEHUS CUTHAA 110 TPEM TOUYKaM.

Konmponavhnuie sonpocwl k npakmukymy.

F‘?‘?‘J_E.I F‘?‘?‘J_E.I

a) Cur"as UMeeT YaCTOTHBIM CIIEKTp, OTPAaHUYCHHBIA YaCTOTOM = 50 k['u. Kakum
JOJIKeH OBITh BBIOpAH IIar KBaHTOBAaHHWS CHTHaja IO BPEMEHHU (IpU €ro ImpHueme), YToObI
00ecreynTh yCcIoBHE OTCYTCTBUS MOTeph HH(opMarun?

6) Curnan peructpupyercs MpUeMHBIM yCTpOHCTBOM B TeueHue 10 c., AMCKpETHBIE OTCUETHI

F, . .F

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

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

ciaydae?
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2. CrnexTpaJibHBIN aHATN3 U (UITBTPAIUs CUTHAJIOB

Hano: Habop TEeCTOBBIX CUTHAIOB (CMHYCOMAAJBHBIN CHTHAJN, CHHYC + O€JBIi IIyM H T1.)
npezcTaBiIeHHbIX B nuppoBoit Gpopme. Ludposas 3anucey paguonoroka ConHIa HA JIHHE
BOJIHBI 5.2 cM (1ar kBaHTOBaHUA 1.6 cek, mepuoj HabmoneHust 8 yacoB) B popmare fits.
HeoOxomumo HamucaTh mporpamMmy, KOTOpash COBEpIIAeT CleIyloIIHe JCHCTBUS: a)
CUMTBIBAET CUTHANBI U3 (aiinos; 0) BeimosnHseT npsamoe bIID Hax TeCTOBBIMHM CUTHAJIAMH U
BBIBOAMT PE3yJIbTaT B BHUJE IpadUKOB (CHEKTPhl MOIIHOCTH); B) (HIBTPYET CIEKTPHI B
3aJJaHHOM TOJI0Ce YacTOT (TUIl GUIbTpa 1Mo BEIOOPY MOJIB30BATENs) U MPOU3BOAUT 00paTHOE
BII®. Hcnomb3yss HapaOOTaHHBIM MaTepHall, BBIIOJIHUTH aHAJIN3 CIIEKTpa PEaJTbHOTO
pagvocurHana. BBIIBUTH OCHOBHBIE CBOMCTBA CIIEKTpa. B KauecTBe IONOJHUTEIBHOIO
3a/1aHus [IPEAJIAraeTcs IOCTPOUTH CKOJIB3SIIIUN CIIEKTP MOIIHOCTH PaJUOCUTHAJIA HCIIONb3YSI
METO/]I IOCTPOCHHUS EPUOAOTPaMM Y 3IT4a.

KOHmpOﬂbele 60NnpoChvl K npaAKmuKymy.

a) Ilokaxwute, uro mpeodpazoBanue Pypbe U 0OpaTHOE MpeoOpa3zoBaHUE CYTh JIMHEHHBIC
orepanuu.

6) OOBSCHUTB, B YEM 3aKJIFOYAETCS CMBICI IPUMEHEHHSI OKOHHOTO peobpazoBanust Pypbe U
OKOHHBIX BECOBBIX (DYHKIIHUI.

B) Omnpenenure MakCUMalbHbI pa3smMep M OKHa CKaHUPOBAaHUA, IIPU KOTOPOM
IPEIIOYTUTENIEH MPSMON aJrOpUTM BbIYMCIEHUS CBEpTKH, ecau N = 2048, a ucxoaHble

A X Ay- Ay X X Ay Xy
JAHHBIE TaKoOBBI X=[ | m saapo cBeptkun G=[

B 100 Gy -1 100 Hap—1
] KOMILIEKCHBIE.

3. Moaynsauus-1eMoayIaLus NpOCTEHIINX CUTHAIOB
Heo6xonumo cMozenupoBath cucTeMy Nepefayd MHPOpMalUU MO paguoKaHally, KOTopas
COCTOMT M3 NepeaTurKa CUTHala, KaHajla CBSI3U C aJINTUBHBIM OEJIbIM rayCCOBBIM IIyMOM,
npueMHHUKa curHana. llepegatuuk BkirodaeT B ceOs MCTOUHUK COOOIIEHUS U MOJIYJISATOP
paJuocurHaiga, a NpUeMHHUK - BXOJHOW MOJOCOBOHM (DMIBTP, AEMOIYIATOP paaudOCUTHANA,
OHY.
OTto0pa3uth rpaduky BPEMEHHBIX M CHEKTPaJbHBIX (DYHKUIMN Ha BBIXOJE KaXJ0ro OJoKa.
[TapameTpsl cUCTEMBI TIEpeJauy IPUBEACHBI HIKE:
HcToyHUK curHaja - TapMOHMYECKHH CUTHAJ MO 3aKOHY CHHYyCa B TPETbEM CTENEHU C
yactorol 130 I'm. Bug monmynsuuum - ¢dazoBas MOAYNIALUS C HHACKCOM MOAYJIALUU 4.
Hecymas gacrora 3 kI['. OtHOmenue curnan/mym 9 nb. Yacrora auckperusamuu 8 kI 1.

4. PexOHCTpPYKIUSI CUTHAIOB. AJITOPUTMBI aJallTUBHON (DUIIBTPALIUU CUTHAJIOB
Pagunocurnan ot Ha01r01a€MOT0 0OBEKTA yIOBIETBOPSIET YPAaBHEHUIO BUJIA:

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

rae H — nepenarounas pyHkius paguoreneckona, F — uctuHHbIN curnan, G — HaOIr01aeMbIid

curdai, N — CTallMOHAPHBIN TayCCOB IIyM; * - 3HaK orepaTopa CBEPTKH.
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HeoOxomumo Hamucath MporpaMMmy, KOTOpas Ha OCHOBE NPHUMEHEHHS ONTHUMAaJIbHOTO
¢unpTpa BuHepa mpou3BOAUT omepanuio oOpalieHus CBEPTKH U JAeT OIEHKY MCTHHHOTO
curnana. Takxxe, HEOOXOIUMO HCCIIEIOBATh BIMSHUE IIIyMa Ha KAY€CTBO BOCCTAHOBJICHHOTO
curHana. Jlanel B BUJie MacCUBOB JIJaHHBIX: a) HAaOJI01aeMblil CUTHAJ; 0) UCTUHHBIA CUTHAJ

(1711 TECTOB AJITOPUTMA); B) MepeaaTouHas (PyHKIUS paaroTeIECKOIa.

8.1.3. OueHovHbIe CPeaCTBA I IPOMEKYTOUHOM aTTeCTAluN

MaTCpI/IaJ'IBI AJIA IPOBEACHH A TCKYHICTO U IIPOMEKYTOUYHOT'O KOHTPOJIA 3HAHUM CTYACHTOB!

No KowmmeTenmum,
H\;I Bun xoHTpoOIA KonTtponupyemslie TeMbl (pa3nesb) KOMIIOHEHTBI KOTOPBIX
KOHTPOJUPYIOTCS
1 CobecenoBanue npu Bce Temnl [K-1
3allMTE OTYETa
2. Ormpoc Bce paznensr HK-1
ITonroroBka K TIK-1
3. Bce pasnensr
7E3aMEeHY

Jlia nornycka K 9K3aMeHY CTYIEHT JOJDKEH BBIIIOJHUTh BCE NIPAKTUYECKUE 3a0aHHUS.
[IpuMepHBIi CIMCOK BOIPOCOB K IK3aMEHY:

- Kunaccudukanus curaanaos

- OCHOBHBIE CTATUCTUYECKHUE XaPAKTEPUCTUKH CUTHAIa

- Pag @ypse. [IpeobpazoBanue Oypre. Koppensuonnas QpyHKIus

- Teopewma IlapceBaist

- JluckpeTHble U UHTErpaTIbHbIE MPEICTABICHUS CUTHAJIOB.

- Amnanoro-nudposoe u nudppo-aHaiorooe npeodpasosanue. Teopema KorenbHukosa. Yactora
HaiikBucra.

- CnexTtp auckpetHoro curtaia. CyOauckpeTu3aiys CUrsana.

- JluckpeTHbI OEINbIi IIyM.

- HuckperHoe npeoOpazoanue Pypoe (AI1D).

- Boccra"oBieHre HENPEPHIBHOIO cUrHaia ¢ momousro JA110.

- Anroputm 6sicTporo JI1®D (BIID).

- Dddext 'nb6ca

- Meroa Yomua

- CnexTp AMCKPETHOTO CIIy4alHOro npolecca

- Jlunetinas uudpoast 06pab0oTKa CUTHATIOB C MTOMOIIBIO (GUIETPOB

- OuabTpsI IEPBOTO U BTOPOTO MOPSIIKA

- ITlonsatue cBeptku. OOpaleHne CBEpTKH.

- AMmuatyaHas MOAYJISLIUSA.

- @a3o0Bas ¥ YaCTOTHAs MOJYJIALIUS

- JlemonxymsAuusi.

- Onrumaneueii punsTp Bunepa.
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Paspaborumkm:
4|
noreHT UI'Y, k.d.-M.H. A.A., KouyanoB
(noonucwv) (3anumaemas O0JAHCHOCTb) (unuyuanvl, hamunus)

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

[TporpamMma paccMoTpeHa Ha 3aceanuu kadeapsl o0mieit u kocMudeckont huzuku UT'Y
«_15 » _mapra 2023 .

IIporokon Ne _8 , 3aB. kadenpoii @- B.JI. [1anepHbrii

Hacrosimass mporpaMma He MO:KeT OBbIThH BOCIPOU3BeeHA HHM B Kakoil ¢opme 0e3

NpeABAPUTEIBHOI0 MIMCbMEHHOI'0 paspeuicHust Kacbe)lpbl-paspaﬁqunKa nmporpaMmmal.



