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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

Y4eOHBIN Kypc HalpaBlieH Ha M3y4YEHHE TEOPETHUECKUX OCHOB COBPEMEHHBIX METOJOB U
BOXHEHIIUX aJITOPUTMOB, MPHUMEHSEMbIX IPU KOMIBIOTEPHONH 00paboTKe U BU3yaIHU3alUU
pe3ynbTaToB (PU3HUECKOr0 IKCIEPUMEHTA, KOTOpble MOTYT OBbITh HPEICTABICHBI B Pa3IUYHBIX
dopmax: SIEKTPUUYECKUE CUTHAJIBI, AaKyCTHMYECKHE CHUTHAJbI, CTaTUYECKUEe M JUHAMHYECKUE
n3o0paxkeHus u p. B mporpamme Kypca npeaycMoTpeHa paboTa ¢ HaTypHBIMU HaOII01aTeNIbH BIMH
TaHHBIMU panuoacTpodusnyeckoi obceparopuu MC3D CO PAH.

Henu: uzydenue cnoco6oB nepenayr MHGOpPMAIMKU U METOJIOB IpeoOpa30BaHUs U BOCCTAHOBIICHUS
n300pakeHMii, OCBOCHUE TEOPETHUYECKMX OCHOB M MaTEMAaTWYECKOro ammapara nudpoBoii
00paboTKH M300paKEHUH, OCBOCHHUE COBPEMEHHBIX IOJXOJO0B M  HPOTPAMMHBIX
WHCTPYMEHTOB.

CraButrcs 3agadya choOpMUPOBATh HABBIKM HKCIHEPUMEHTATIbHBIX HCCIIEOBAHUM, MOCTPOCHUS
U (POBBIX MOAYJIEH N3YYaEMBbIX ITPOLIECCOB.

1. MecTo nucuunymmusl (MoayJs) B ctpykrype OIIOII BO

Kypc 06paboTku n300paxxeHuii OTHOCUTCS K BApUATHUBHOW YacTu 1ukia b1.

JlaHHast UCHMILTMHA IPEIHAa3HaueHa JUIsl CTyIeHTOB 4 Kypca OakanaBpuara GU3NIECcKOro
dakynpTera.
I1l. TpeGoBanus Kk pe3yabTaTamM O0CBOEHUS IMCUMILIUHBI
«MammHHoe

COIJIaCHO  ITOJOXXCHHUSIM cbezlepaanoro

Kypc

O6p330BaTeJ'ILHOFO CTaHOapTa BBICHICTO Hpoq)eCCHOHaHBHOFO O6pa30BaHI/I}I Inpu I1MOoAroTOBKE

3PpCHUCH, TroCydapCTBEHHOI'O

MaructpanTa no HampasieHuo 09.03.02 NudopmanroHHble CUCTEMBI M TEXHOJIOTHH, MO3BOJISET

CTYIEHTY IPUOOPECTH CleAyIole NPopecCHOHaTbHbIE KOMIETEHIINN:

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 1O JUCHUNINHE (MOAYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JI0CTHKEHHUs KOMIIeTeHIN i

Komnerenuus Nuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTeHIH
IIK6. UTK-1. Criocoben | IIK6. UTK-1.2. IIK6. HUTK-1.2. 3-1. 3Haer OCHOBHBIE BHIbI
BBITIOJIHATD PacyeT U [IpumeHsieT 3HaHUSA | JETEPMUHUPOBAHHBIX M CIy4allHBIX CHUTHAJIOB B
MIPOEKTUPOBAHUE aIrOpUTMOB pPaZMOTEXHUKE U METOJIbI X MpeoOpa3oBaHUsl.
U (POBBIX udpoBo I[IK6. HUTK-1.2. V-1. VYmeer wucnonab3oBaTh
TEJIEeKOMMYHUKALUOHHBIX | GUIbTpALIUN OCHOBHbIE TpUEMbI 00pabOTKH SKCIIEPUMEHTAIIBHBIX
YCTPOWCTB CUTHAJIOB, JAaHHBIX.
aJrOpUTMOB I[IK6. MHTK-1.2. V-2. VYmeer wucnonap3oBaTh
CHEKTPAJIBHOTO U CTaH/JapTHBIE MAKEThl MPHUKJIAJHBIX IPOrpaMM AJis
KOPPEJSILIMOHHOTO | pellleHUs MPaKTUYeCKUX 3a/]ay, MPeJCTaBIAThH
aHaJIM3a U METOJIOB | TEXHUUYECKUE PELIEHUS C UCIIOJIb30BAHUEM CPENICTB
OILICHUBAHUS KOMIIBIOTEpHOH Tpaduku U TE€OMETPHUYECKOIo
CTaTUCTUYECKUX MOJIEJUPOBAHUS.
[1apaMeTpOB IIK6. UTK-1.2. V-3. YMeeT npuMeEHATh aarOpUTMBI
CUTHAJIOB 1 poBoil 00padOTKU CUTHAJIOB.
IIK6. WTK-1.2. V-4. Bmageer HaBBIKAMH
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HCIIOJIb30BaHUS AITOPUTMOB ITU(DPOBOI TUHEHHOM
(GWIbTpaluU CUTHAJIOB.

[IK6. WUTK-1.2. V-5. Bmageer MeromaMu
ANMPOKCUMALUH [T HUPPOBBIX (PUIBTPOB.

[IK6. WTK-1.2. V-6. Bnaneer HaBLIKaMU
UCTIOJIb30BaHUS QITOPUTMOB U poBOro
CHEKTPAJIbHOTO ¥  KOPPEJSLMOHHOTO  aHalu3a
CHUTHAJIOB; METOJOB IU(PPOBOrO CTATUCTUYECKOTO
MOJICJIMPOBAaHUSI ~ CHTHAJIOB W OLIGHUBaHUS
CTaTUCTHYECKUX MApPaMETPOB CUTHAJIOB.

1V. Conepikanue U CTPYKTYpa TUCHUIIMHBI (MOZYJIs1)

OO0BeM IUCIUILIMHEI COCTABIAET 3 3aUeTHEIX eaquHuIlbl, 108 yacos,

B TOM 4HcClie 59 4acOB KOHTaKTHOU PabOTHI.

3aHsTHS TPOBOASTCS TOJLKO B OYHON PopMe 00YICHHUS C MPUMEHEHUEM JUCTAHIIMOHHOTO KOHTPOJIS
CaMOCTOSITENTLHOM Pa0OTBl CTYIEHTOB. DIEKTPOHHON W JTUCTAHIMOHHOW ¢GopM OOydeHHs He
PeyCMaTPUBACTCA.

Ha npakTryueckyro moIroOTOBKY OTBOAUTCS 16 ayTUTOPHBIX 9acoB (BO BPEMSsI BHITIOTHCHHS

HNPaKTHYECKUX padoT B ayJUTOPHUH).

CDopMa HpOMe)KYTO‘IHOﬁ aTTecTallMu: 3a4eT C OLICHKOM.



4.1. Coz[epmalme JUCHMIIIMHBI, CTPYKTYPHMPOBaHHOE 10 TEMaM, C YKa3aHUEM BHUI0B y‘leﬁl{BIX 3aHATHII M OTBEJEHHOI0 HA HUX KOJIHYECTBA

AKAACMHUICCKHUX JacoB

Ne Pa3znen qucuumimHbl/TeMa Buasbl yueoHoii padoThl, ®DopMBI TEKYLIET0
n/H = o BKJIIOYAsi CAMOCTOATENLHYI0 PaloTy 00y4aomuxcs, KOHTPOJISI
g NPaAKTHYECKYIO OATOTOBKY H TPYI0EMKOCTb yCIeBaeMoCTH;
@ § (B yacax) ®opmMa NPOMeKyTOYHOI
= § = 2 KonrakTHasi paboTa npenoaaBareJisi ¢ = arrecTanumn
3 - 29 o0yyammumMucs Z (no cemecmpam)
3 = S s g
C1& |z 58
] = 9 Jlexuuu Cemunapckue/ | Koncyns ° 'S
= g npaKTHYecKue/ | Tauuu g :‘
S= J1a6opaTopHbIe z
a 3aHATHA S
1 2 3 4 5 6 7 8 9 10
OcnoBbl koaupoBanust v xpanenus 2D u 3D curnana 3 | 262 | 4 4 10 0,2 12 | IIpoekt
2 | OcHoBbl peodOpazoBanus 2D curnana Ha npumepe 3 4 4 10 04 12
N300paXKeHUIA 26,4 ' boekr
3 | @unbrpanus mymoB B ciaydae 2D curnana (u3obpaxenus) | 3 | 242 | 4 4 8 0,2 12 COp6eCGZI,OBaHI/I€
4 | Pexonctpykius 2D curnaina ¢ ucnoyib30BaHUEM METOI0B 3 4 4 6 02 13
oOpaTHO! GMIBTpaLuU 23,2 '
Kontpo
HTpOIH 8 8 3 IIpakTryeckas pabora
3auer
Hroro yacos 108 16 16 34 1 49




4.2. IInaH BHeayAUTOPHOIi CAMOCTOSITEIbHOM PadoThl 00y4YaAKOIIMXCS MO AUCHMILIUHE

OO0t 00BeM caMOCTOATEIHHOM PabOTHI O JUCIUILTHHE (Yac)

CamocrosiTenbHas paboTa 00yJaronuxcs Y4ebHo-
METOAMYECKOE
Cpoxu Ouenounoe
Cemectp Hassanue pasnena, Temsl Tpynoemkoc obecneueHune
Buj camocrosTenbHO# paboThI | BEIIOIHEH CpeACTBO .
b (4ac.) CaMOCTOSTEILHOM
us
paboThI
KonupoBanmue u nexogupoBanue 2D curnana B Teuenue OTuér, []_-2]
7 (u300paskenmii) 8
ceMecTpa cobeceqoBaHKE
CaMocCTOsITeNIbHOE pellICHUE
KoaupoBaHue BeTHBIX H300paKeHMii. B Teuenue [1-2]
7 3a7a4 0 JaHHOU TeMe Ha 8 OTtuéTr
ceMecTpa
MPAKTUYECKUX 3aHATUAX
MeToabl IpenapupoB. U300paKeHUil U U3MepeHui B Teuenue []_-2]
7  |koopauHAT Ha M300paKeHHsIX 8 CobecenoBanue
ceMecTpa
7 MeToabl reoMeTp.NMpeodpa3oBaHuii U COBMeIEHUsI CaMocTosTeIbHOe peleHue 8 CobecenoBaHue [1-2]
H300paskeHuii B Teuenue
@OuabTpaIUs ¥ BOCCTAHOBJIEHHE W300paKeHN 3a/1a4 110 TaHHOM TeMe Ha [1-2]
7 ceMecTpa 8 CobecenoBanue
MPAKTUYECKUX 3aHATUAX
IMoaroroBka K 3a4éTy KonTtponbHas [1-2]
PaboTa ¢ 1eKIHOHHEIM
K xonmy pabora u
7 MaTepHaJIOM U y4eOHOU 9
ceMecTpa cobeceoBaHNE
JUTEPATYpPOU
o OuaeTaM
49




4.3. Conep:xaHue yueOHOro MaTepuasa

KOMIIBIOTEPHOE 3PEHUE B HAYUYHbBIX UCCJIEJJOBAHUAX

OcHoBbl kKoqupoBanus u xpaHenusi 2D u 3D curnana.

[TpuHIMIBI peACTaBICHUS U KBAaHTOBaHMs M300pakeHuil. MeToasl 1 popMaThl XpaHEHUs
2D u 3D curnanoB. OcobeHHocTr (HOpMaTOB ISl XpaHEHUS YKCIIEPUMEHTAIbHBIX JaHHBIX.
Anroputmsl cxxatust nHGopmanun B daitnax. Koguposanue nBetHsIx n3odpaxkenuil. Teopus
1Bera. KBaHTOBaHME 11BETA, CTAHIAPTHI U CUCTEMBI LIBETOBOI'O KOJIMPOBAHHUS.

OcHoBbI nipeodpa3zoBanus 2D curnana Ha npumepe n3o00paxeHu i

I'eomerpuueckue mnpeoOpa3oBaHus u3o0pakeHuil. MacmtabupoBanue. [1oBOpOTHI.
bunapuzanus. Ilonstue rucTorpamMmsl mpu 00pabOTKE W BHU3YAIM3aLUU H300paKCHHIA.
JluneiiHoe W HeNMHEWHOE KOHTpacTupoBaHue. OCOOEHHOCTH MOCTPOEHUS KOHTYPOB
nzobpaxkenus. CoOBMEIIEHHWE M HAJIOXEHUE KOHTYpOB U H300pakeHuil. Mopaenu
M300paKCHUI M MX NUCKAKCHHM.

@OuabTpanus WyMoB B ciaydae 2D curnana (m3o0paskenus)

O6mme noustust punprpanuu 2D curnana. JIuneitnas punbTpanus (mpruMeHEHUE THHEHHBIX
JIEKTPOHHBIX (GWIBTPOB K u300paxeHusM). Henunelinas ¢unbrpauus. MacouHas
dbunpTparmsi.

PexoncTpykuus 2D curnajia ¢ Mcnosib30BaHueM MeTO/10B 00paTHOH GUIbTPaAMK
[ToctanoBka oOpaTHO# 3amaun BoccTaHoBieHUs 2D curnama. OCHOBHBIE TNPHHIUIIBI
BOCCTAQHOBJICHME Ha OCHOBE 0OpaTHOW ¢umibTpauuu. MrepanuoHHble U anredpanydeckue

MeToAbl BoccTaHoBIeHUs 2D curnana. ®unstp Bunepa (o6001menue GpuiibTpa Ha AByMEpPHBIN

cityvai).
4.3.1. IlepeyeHb CEeMHHAPCKHX, NPAKTHYECCKUX 3aHATHI U J1a00PaTOPHBIX padoT
Ne Ne paznena u HaumenoBanue ceMunapoB, npaktuueckux u | Tpynoe OLeHoYHbIE dopmup
n/a TEeMBbI nabopaTopHBIX paboT MKOCTh cpeacTBa yeMble
JUCIUATIIAHBI (dackr) KOMIIET
(momyns) SHITUHU
1 2 3 4 5 6
1 p L1 OCHOBBI KOAMPOBaHUS U XpaHeHus 2D 10 TIpoexr,
' asner 1. u 3D curnana JHCKyccus *
5 p 12 OcHoBBI mpeoOpazoBanus 2D curnana 8 TTpoexr, I1IK6.
' asjper 1. Ha puMepe U300pakeHui mucKyceus *
HUTK-
4 p 13 QunbTpanus WyMoB B ciydae 2D 8 Ipoexr, 1.
' asjed L. curHazua (M300pakeHus) mucKyceus *
5 Pasnen 1.4 Boccranosnenue u3o0pakeHui 8 Hpoexr,
' ) JUCKyccus *

* - CTYACHTHI JOJIKHBI ITOKAa3aTh MPCNIOAABATCIIIO 3aKOHYCHHYIO, IMPAaBUJILHO (I)YHKL[I/IOHI/IpyIOH_IYIO

IpOrpaMMy, OKOHYaTeIbHOE 300pakeHne U 0(pOPMIIEHHBIH 110 BCEM MpaBUJIaM OTYET.



4.3.2. IlepedyeHb TeM (BONPOCOB), BBIHOCUMBIX HA CAMOCTOSITE/IbHOE M3Yy4YeHHEe CTYyJIeHTAMM B
pamkax camocrositeibHoi padorsl (CPC)

Ne Tema Bun 3ananue Pexomennyem | KommuectBo
He/l. CaMOCTOSTEJILHOM as IuTeparypa 4acoB
paboThI
1. |KoaupoBanue u | CamocrostensHoe | Hanmcars
JIEKOUPOBAHME | pellieHHE 3a1a4 110 | IporpaMmy
2D CUTHAJIA | JaHHOW TEeMe Ha | COXpaHEHMs,
(M300paXkeHUi) | MPAKTUUYECKUX CUUTBIBAaHUS u
3aHATHUAX 0TOOpaXxeHUs [1.2] 8
BAIIErO
N300paxeHUsl.
Hamnucatp otuer.
2. |KonupoBanue |CamocrosarensHoe |Hamnmcath
IIBETHBIX pelieHre 3a1a4 10 | IPOorpaMmy
U300pakeHUH. | JaHHOM Teme Ha | TO3BOJISIONIYIO
MPaKTUYECKUX co3/aTh
3aHATUAX coOpaHHYIO
HaIUTPy Kak Ui [1,2] 8
BBIBOJIA
rpaduyecKoit
uH(popmaIuu, TaK
u a7 BeiBoja 2D
CUTHana
3. | Metoast CamocrostensHoe | Hamucarb
IIPETapUpPOB. pelIeHne 3a4a4 Mo | IporpaMmy
M300paKEeHUM | | JTaHHOM Teme Ha | 00paboTKu [1,2.3] 8
WU3MEPEHUI MIPaKTUYECKHUX U300pakeHUsl. "
KOOpJMHAT  Ha | 3aHATHUSX Hanucatsb oTuer.
M300paKeHHSIX
4 | Meronbl CamocrositensHoe | Hanucarts
reoMeTp.npeod | peuieHue 3ajgad 1o | iporpammy
pa3oBaHuMM W | JaHHON TeMme Ha | 00paboTKH [1,2.3] 8
COBMEUICHUS MIPAKTHYECKUX N300paxeHusl. "
U300pakeHU | 3aHATHUAX Hanwucats oTuer.
S5 | ®unprpanusa u | CamoctostensHoe | Hamucatsb
BOCCTAHOBJIEHH | pelIeHHE 3aay IO | IPOrpaMMy
€ U300pakeHuit | JaHHOM Teme Ha | 00paboTKH [1,2,3] 8
MIPAKTUYECKUX M300paxeHus.
3aHATHUAX Hanucatsp oTuer.
6 | BCE TEMbI [ToaroroBka K | [ToBToputs  Bce | OcHOBHas
3auéTy pas3zeinsl Kypca auteparypa: 1 8
-3
7 | Bce Tembl Tekymye KOHCYJIbTalluH 1




4.4, MeToan4yecKue YKa3aHUs MO OPraHU3aIMU CAMOCTOSITE/ILHOI padoThl CTYIEeHTOB

K coBpeMeHHOMY cIieUaNCTy OOIIECTBO MPEIBSBISET TOCTATOYHO IIMPOKUHN TEpEeUYCHb
TpeOOBaHUM, Cpeld KOTOPHIX HEMAJIOBAXHOE 3HAYCHHE WMEET HAIMYUE Y BBITYCKHUKOB
OTIpEeICNICHHBIX CIIOCOOHOCTEH M YMEHHS CaMOCTOSITENIbHO JOObIBaTh 3HAHMS W3 PA3IUYHBIX
HMCTOYHUKOB, CHUCTEMAaTU3UPOBATh IMOJyYEHHYI0 HWHGOpMaIMIO, [aBaTh OIEHKY KOHKPETHOM
¢uHaHcoBol cutyaruu. GopMHpOBaHUE TAKOTO YMEHHsSI IMPOWCXOJUT B TEUYCHHE BCETrO MEepHUojaa
o0ydeHUs yepe3 y4acTHe CTYACHTOB B IPAKTHUECKUX 3aHITHUSIX, BEITIOJTHEHHE KOHTPOJIBHBIX 3a/IaHUHT
U TECTOB, HANHMCAaHME KYPCOBBIX U BBIMYCKHBIX KBaIH(PUKAIMOHHBIX padot. Ilpu sToMm
CaMoCTOsITeNIbHAsl padoTa CTYJIEHTOB UIPAET PELIAIOUIYI0 POJIb B XOZ€ BCEro yueOHOro mnpoiecca.

Teopernueckue 3HAHUA, IMOJTYYEHHBIE CTYJEHTAMHU Ha MPAKTHUUYECKUX 3aHATUSIX U MpHU
CaMOCTOATENIbHOM HM3Y4YeHHH Kypca MO JHMTEPAaTypHBIM HMCTOYHUKAM, 3aKPEIUISIOTCS MpH
BBITIOJTHEHUH J1Ta0OPATOPHBIX paboT, a TAKXKE MPU CAaMOTECTHPOBAHUH.

[Tpu BBIMOJIHEHWU MPAKTHYECKUX 3aJaHUi u JabopaTtopHod paboThl oOpaiaeTcs ocoboe
BHHUMaHHE Ha BBIPA0OTKY y CTYJICHTOB YMEHUS TPAMOTHO BBITIOJHATE M 0OPMIISTH IOKYMEHTAITHIO,
YMEHHUS T0JIb30BAThCA HAYYHO-TEXHUYECKOM CIIPAaBOYHOW JIUTEepaTypoid. Kaxkaplil CTYIEHT HOJIKEH
MOATOTOBUTHCS K 3alIUTE CBOETO OTYETa, Pa300PaBIINCH C TEOPHEH UCCIEeyeMOro SBICHUS.

Tekymas pabora Haj y4yeOHBIMHM MaTepuajaMd BKIIOYaeT B ce0s CHUCTEMAaTH3AIUIO
TEOPETHYECKOT0 MaTepHayia KaXKJOW MPAKTHUYECKOW palOoThl, 3aMOJHEHHUS MPOMYIIEHHBIX MECT,
YTOUHEHMSI CXE€M W BBIJICJICHUS TJIABHBIX MBICICH OCHOBHOTO cojaepxaHusi padbotel. [Jns storo
UCIIONB3YIOTCS HMMEIUecs Y4eOHO-METOAMYECKHe MaTepuanbl U Jpyras pPEeKOMEHIOBaHHAs
nuTeparypa.

['panuiipl MEXTy pa3HBIMU BHJAAMH CAMOCTOSITEIIBHBIX PAa0OOT IOCTATOYHO Pa3MBITHI, a CaMU
BHUJIBI PabOTHI mepecekaroTcs. TakuM 00pa3oM, caMOCTOSITEIHHOM paboTa CTYJEHTOB MOXKET OBITh
Kak B ayIMTOPUH, TaK U BHE €e.

3akperieHue BCEro M3yYeHHOr0 MaTepuana OCYIIECTBISETCS Ha KOHTPOJBHON paborte.
Takxe MOXXKET OBITH MPOBENICHO TECTHPOBAHME IO BCeM TeMam Kypca. [IpemomaBatens momoraer
pazo0parhes ¢ MPOOIEMHBIMU BOIIPOCAMU U 3a/1auaMi (110 Mepe UX MOCTYIUICHHUS ) B XOJI€ TEKYIINX

KOHCYJIbTALIUH.

4.5. [IpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPoeKTOB) (IPpH HAJTUYMM)
KypcoBbie paboThl HE IPETyCMOTPEHBI.
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V. Y4ueOHo-MeTOAMYeCKOE U MH(OPMALTMOHHOE o0ecredeHne JUCHTUNIMHBI (MOTYJIA)
a) nepeuens aumepamypbl

OCHOBHAs TUmMepamypa
1. Bopobser C.H. ILludpoBas oOpaboTka CHUTHaIOB [DIEKTPOHHBIM pecypc| : y4deOd. IS CTYII.
YUpeXI. BeICII. pod. oOpazoBanus 1o Hampasi. moarot. 210700 "MrpokoMMyHHKAI]. TEXHOJIOTUU
u cucremsl cBs3u" / C. H. Bopo6séB. - DBK. - M. : Akanemus, 2013. - Pexum noctyma: 943
"bubnuotex". - 20 noctynos. - ISBN 978-5-7695-9560-8

2. Uepnbix, A.A. Iudposas 06paboTka curaanoB Ha ocHoBe 11aThl Emona SIGEX [DnekTpoHHbII
pecypc] / A. A. Uepnsix, 1O. B. ScrokeBuu, B. JI. [Tanepusiid. - OBK. - Upkyrck : U3n-Bo UT'Y, 2014.
- Pexxum noctyna: 943 "bubanorex". - Heorpanuu. gocrym. - Y. 1. - 2014.

OmnmenreiiM, A. Iudpoas o00paboTka cuUrHaIOB [DJIEKTPOHHBIA pecypc] : Hu3AaHHE 3-€,
ucnpasienHoe / A. OnnenreiiM. - Mocksa : Texnocdepa, 2012. - 1048 c. - Pexxum goctymna: 9bC

"A#Oykc". - Heorpanuu. noctymn. - ISBN 978-5-94836-329-5

OONOJIHUMENbHAS Jumepamypa

I'oncanec, Padasn C. Iudposas obpadorka m3obpaxenuii [Tekcr] : mayunoe usmganue / P. C.
I'oncanec, P. Bync ; nmep. ¢ auri.: JI. U. PyGanoBa, I1. A. Youna. - 3-e u3z., ucnp. u jom. - M. :
Texunocdepa, 2012. - 1103 c. : wi., us. ui. ; 25 cMm. - (Mup 1mudposoii 06padoTkH). - bubnumorp.: c.
61-64-. - TIpeam. ykas.: c¢. 1081-1103. - Ilep. u3x. : Digital Image Processing / Rafael Gazalaez,
Richard E. Woods. - 2008. - ISBN 978-5-94836-331-8. — (19k3.)
Cepruenko, A.b. Hudposas o6padotka curnanos [Tekcr] : yue0. mocobue anst cTyld. By3oB / A.
CeprueHko. - 3-¢ 3. - CII6. : BXB - ITerepOypr, 2011. - 756 c. : wi. ; 24 cM. - (YdeOHas TuTepaTtypa
s By30B). - [Ipeam. ykas.: ¢. 736-756. - ISBN 978-5-9775-0606-9. — (13k3.)
Mertoapl KOMIBIOTEPHOW 00pabOTKM UW300pakeHUi : yueb.mocobue s CTy..,00yd.mo
cnenuansHocTh " [Ipukinannas marematuka" / [lon pen.B.A.Coiidepa. - M. : duzmatnur, 2001. - 780
C.: . ; 24cm. - ISBN 5922101803. — (8 2x3.)
Maprmut.-mi, C.JI. Lludposoii ciekrpanbHblit aHanu3 u ero npuioxenus [ Texcr] / C.JI. Maprur; Iep.
c auri. O.M. Xabaposa, I'.A.Cunoposoii; [Tox pex. 1.C. Peikaka. - M. : Mup, 1990. - 584 c. : un ;
22 cM. - bubnuorp. B koHIe r1aB. -bubnuorp.: c. 569. - Ilep. uzn. : Digital spectral analysis / Marple
S.Lawrens. - N.J. - ISBN 5-03-001191-9. — (2 2x3.)
[Mudposoe npeodbpazoBanue n3odpaxenuii [Tekcr] : yue0. mocodue Juist CTyA. By30B, 00yd. 10 HAMp.
"Pagnorexuuka" / P. E. beikoB [u ap.] ; pexn. P. E. beikos. - 2-e u3z., crep. - M. : ['opsiuas nuHuMs-
Tenexom, 2012. - 228 c. : uin. ; 20 cm. - bubmumorp.: c. 221-225. - ISBN 978-5-9912-0220-6. — (1 3x3.)
Kpacuneauko, H.H. Iludposas oOpaborka wuzobpaxenuit [Tekct] / H.H. KpacunpHukoB ;
H.H.Kpacunpuukos. - M. : By3.xn., 2001. - 320 c. : ui. ; 20cm. - ISBN 5895221467. — (1 3k3.)
[Hudposoe npeodpazoBanue n3obpaxenuit [Tekct] : yued. mocobue njst CTy. By30B, 00y4. 1O HAMp.
"Pamunorexnuka" / P. E. beikoB [u ap.] ; pen. P. E. boikoB. - 2-¢ uzn., crep. - M. : T'opsiuas nuHus-
Tenmexom, 2012. - 228 c. : wi. ; 20 cm. - bubmwmorp.: ¢. 221-225. - ISBN 978-5-9912-0220-6. — (1 3x3.)
Tommncon, A. Puuapa. atepdepomeTpus u cuHTE3 B paanoacTpoHoMuu [ TekcT] : HayuyHOe u3/1anue
/ A.P. Tomricon ; JI.M. Mopam, JI.Y. CBeHCOH. - 2-¢ u3[1., mepepad. u jom. - M. : ®usmariut, 2003.
- 624 c.:um; 24 cm. - ISBN 5-9221-0015-7. — (3 2k3.)

[Tonog, O.b. KomnbrorepHslit mpakTUKyM 10 1udpoBoit 00padotke ayauocurnaios [Tekcr] : yueb.
nocobue / O.b. Tlonos. - M. : I'opsiuast nunus - Tenexom, 2010. - 176 c. : un. ; 21 cm. - (Yuebnoe
mocooue st By30B). - bubmuorp.: ¢. 174-175. - ISBN 978-5-9912-0131-5. — (2 3k3.)
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0) nepuoouueckue u30anusl

- HCT.

B) CHUCOK ABMOPCKUX MemOOU4eCcKux pazpabomox

1. B cucreme ob6pasoBarensHoro mopranma MI'Y  (http://educa.isu.ru/) pasmernens
METOMYECKUE MaTepHallbl U 3aJIaHUs 110 JAHHOMY KypCy.

2. B pamkax QUCHMIUIMHBI IPEIyCMOTPEHO MCIOJb30BaHUE YUeOHBIX KEICOB, pa3paOOTaHHbIX
COBMECTHO C MHAyCTpHalbHbIMM napTHEpamu nporpammsl (OOO HIID «Popyc», OO0
«Mpkyrckas HedTaras kommnanus», OO0 «CUJIA IOnuon», OO0 «3eon», UC3D CO
PAH»).

2) baszwl ()aHHbl)C, qubopMauuonHo-cnpaeoquze U nouckoevle cucniemysl

1) www.ni.com\russia

2) http://www.labview.ru/

3) http://library.isu.ru/ru

4) http://irbis.iszf.irk.ru

5) DBC «tOpaiit» https://biblio-online.ru

6) DU3 «bubauotex» https://isu.bibliotech.ru/

7) DOBC «Jlanb» http://e.lanbook.com/

8) DBC «PykonT» http://rucont.ru

9) DOBC «Aiibykce» http://ibooks.ru

10) - XKypnan "[{udpposas o6padoTka curramos" http://www.dspa.ru/

V1. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUNIMHBI (MOLYJIs1)

6.1. YueoHo-12a00paTopHOe 000pyA0BaHUE:

[TpakTHueckue 3aHATUS MPOBOJATCS B CHEIUAIBHOM JUCIUIEHHOM KJIacce ¢ COBPEMEHHOM
KOMIIBIOTEPHON TeXHUKOW. MeroauueckuM oQOpMIIEHHEM Kypca SIBJISETCS HCIOJIb30BaHUE
COBpPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN: HH(OPMALIMOHHBIX (JIEKIIMU U TIpe3eHTauuu B Power
Point), mpoekTHbIX (MyJIbTUMEAWA, BHACO, JIOKYMEHTAJbHbIC (HIbMBI), THUCTAHI[HOHHBIX.
Buenpenue rinobanbHON KOMIBIOTEPHON CETH B 00pa30BaTeNbHBIN MpoIiece MO3BOISET 00ECIeUnTh
JOCTyNHOCTh IHTEpHET-pecypcoB.

OOopynoBaHue: CHEMUANbHBIN TUCIUICHHBIN Kiacc (Ha 15 MecT) ¢ JOKalbHOW CeThI0 U

noctynoM B MHTepHer. Matepuanbl: Ha KaXIbli KOMIBIOTEp YCTAHOBIEH MakeT s
nporpammupoBanus Ha s3bike GDL(ycranaBnuBaercss BMecTe ¢ cucteMoi Linux), ¢ caiita

I"omapoBckoro KOCMHYECKOTO [EHTpa (https://idlastro.gsfc.nasa.gov/) CKAaYMBAIOTCS

JIOTIOTHUTEbHBIE OMOIHOTEKU TTPOrpaMM ( B cITydae HEOOXOAMMOCTH).
6.2. [IporpammHoe obecnieyeHnue:

- SI3BIKM aHaJM3a M Busyanusaiuu qaHabix GDL (wmm Phyton mpwu sxenanuu cTynaenrta) u
MaKeThl OMOIMOTEK ITUX S3BIKOB

6.3. Texuuueckue u YIeKTPOHHBIE CPEACTBA:
Bo Bpemst 3aHsTHIT (M Ha JEKUUAX) TSI TOSICHEHHS IOCTaBJICHHBIX B Ja0OpaTOPHBIX paboTax

33HaHH171 CTyACHTaM JCMOHCTPUPYIOTCA Ha OKpaHE JOIOJHUTCIIBHBIE KW BCIIOMOI'aTCIbHBIC

MaTepHaisl (pe3eHTalnu, TUTUYHbIE TPUMEPBHI)


http://educa.isu.ru/
http://www.ni.com/russia
http://www.labview.ru/
http://library.isu.ru/ru
http://irbis.iszf.irk.ru/
https://biblio-online.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://www.dspa.ru/
https://idlastro.gsfc.nasa.gov/
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Jlnist 06paboOTKHU MOJIyYEHHBIX B XO0J1€ SKCIIEPUMEHTA JAHHBIX HA MPAKTUYECKUX 3aHATHAX B

nabopaTopuu Kadenpsl UMEIOTCSI KOMITBIOTEPHI ¢ COOTBETCTBYIOIIUM ITPOrPaMMHBIM 00€CTIeUeHHEM.

VII. O6pa3oBaTtesibHbIe TEXHOJIOTHH

B mporpamme onpezeneHa yeTKas MOCIEIOBATEIBHOCTh M3YYEHHUS y4eOHOTo Marepuana.
[TpenycMOTpeHO UCIIONIBb30BaHUE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTUN: WH(POPMAIIMOHHBIC
(nmexuu m ipe3enTanuu B Power Point), mpoekTHbIe (MyIbTUMEINA, TOKYMEHTAIILHOE BUIEO).

Peanusyrotcst cnemyromniie GopmMbl yaeOHOU AESITEILHOCTH:
JIEKIMU, HAIleJICHHBIC HA TIOJTyYeHHEe He0OX0IMMOM HH(pOpMAIIHH, U €€ UCIIOJIb30BAHNE TIPH
pelIeHIH MTPAKTUYESCKHX 3a/1a4,
NMpPaKTHYeCKNe 3aHSATHsI, HANPABICHHBIC HA AaKTHBHM3AIMIO I[I03HABATEIBHOW JIESTCIHLHOCTH
CTYJICHTOB U IPHOOPETEHUS MK HABBIKOB PEIICHUS MPAKTUYSCKUX U TPOOJIEMHBIX 33]1aY;
KOHCYJbTAUMU — ©KCHEICTHHO IS BCEX JKEJIAIOIINX CTYJACHTOB;
CaMOCTOfITEIbHASI BHeAyJAWTOpPHAasi padoTa HamnpaBiIcHa Ha TNPUOOPETEHHE HABBIKOB
CaMOCTOSITEIILHOTO PEUICHUS 33]1a4 110 JUCIUILIUHE;
TeKYUIU KOHTPOJb 32 JICITCIbHOCTHIO CTYJICHTOB OCYIIECTBISETCS B OCHOBHOM TPAKTHYECKHUX

3aHSTHSIX TPU JUCKYCCHUU O pe3yiibTaTax 1abopaTopHbIX padoT.

VI1Il. OueHouynble MaTepHaJbI AJs TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu

8.1.1. OueHouHble cpeacTBa ISl BXOJAHOTO KOHTPOJIS

Bxo1HOW KOHTPOJIb HE OCYIIECTBIISAETCS.

8.1.2. O1ileHOUHbIE CpEACTBA TEKYILErO KOHTPOJIS
3aoanusa u eonpocel 0131 KOMNBLIOMEPHO20 NPAKMUKYMA

KoaupoBanue u nekoaupoBaHue n300pa>keHui
Heo6xoanMo Hanmcats IporpaMmy, KOTOpasi COBEPILAET CIeAYIOIUe IeHCTBUS:
a) HaxomuT u cuuThiBaeT Qain B ¢opmare gif (bmp), BeIBOAUT Ha dKpaH MO pasmepy
n300paxeHus; 0) coxpanser n300paxxeHue B cBoeM (popmare (IpuUIyMaTh CBOM 3aroioBOK
¢dbopmarta, KOTOpBIH [OJDKEH COJepX aTb pa3Mep MaccuBa C H300paK€HUEM, THIIbI
IIEPEMEHHBIX, OTCYTCTBHE, INPHUCYTCTBUE LBETOBOM mnaiuTpsl. Co3maTe NporpaMmmy,
KOTOpast CYMTHIBAET M300paxkeHne 13 Qaiina Bamero popmara 1 BEIBOAUT Ha SKPaH.
KonupoBanue 1iBETHBIX H300paKeHUH.
Heo6xoarMo Hanmcats IporpaMmy, KOTOpasi COBEPILAET CIESAYIONUe NeHCTBU:
a) Onpenenser BekTopa 1BeToBoi cucteMbl RGB mi1s1 3a1anoi manuTpsl (TecTupoBaHUe Ha
nautpe RAINBOW) 6) Co3naer Ha OCHOBE BEKTOPOB YMCIICHHO 3aJlaHHBIC (YHKIIWH,
3a/lal0le HEeNpephIBHYI0 ManuTpy. B) Ilpumenser namutpy K MOHOXPOMHOMY
M300pakeHUIO U BBIBOJUT Ha SKpaH.
Mertoapl npenapupoBaHus N300pKEHUN U U3MEPEHUN Ha N300paskeHUsIX
HeoOxonuMo Hammcath mOporpammy, KOTOpas COBEpIIAET CIEAYIoLue JeHCTBHUS: a)

CuutbiBaeT n300paxkeHne u3 (aitla M BBIBOAUT Ha 3KpaH; 0) Mcmonp3yst anmpuoOpHYIO
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nHpopManuo 00 YpOBHSAX SPKOCTH( CHTHAjAa) CBSA3aHHBIX C PA3IMYHBIMHU DJIEMEHTAMH,

BBIJIETISIET HY>KHBIE 3JIeMeHThI; B) [IpoBOAUT n3MepeHus pa3MepoB BbIIEIEHHOTO JIEMEHTA
Y TIepeBOANT ( UCTIOB3YsI AlPUOPHYIO HHPOPMAIIHIO) ¢ (GU3HUUECKHUE EAMHUIIBI
MeTo 16l TeOMETPHUSCKUX TPe0Opa30BaHUN M COBMEIICHUS N300paKEHUIMA
Haetrcs wm3oOpaxkenue (2D curnam ¢ moboro mpubopa). HeoOxomumo Hamucath
MIPOrpaMMy, KOTOpasi COBEPIIAET CIEeAYIOIINE NEUCTBUA: a) CUMTHIBAET U300paKeHHE U3
¢aiina u BEIBOIUT Ha 3KpaH; 0) HTepakTUBHO BhIpE3aeT 00JIaCTh U300paKEHUS, U OHA B
BH/JIE KOHTYPOB HAKJIQIBIBACTCS HAa M300pakeHue; B) Pe3ynbTaT BRIBOAUTCS HA IKPaH.
OuibTpalys U BOCCTaHOBJIEHHE H300paxkeHuil. I[IpoBecTu ¢unbTpanuio n300paxeHus c
MOMOIIBI0 NAacOYHOU (uiabTpauuu U QuibTpa BuHepa, cpaBHUTH pe3yibTaThbl U OLCHUTH
OIIUOKHU METOJIOB.

8.1.3. OueHovHble CpeaCTBa I IPOMEKYTOUHON aTTeCTalluN

Marepuans! Uil IPOBEAEHUS TEKYLIETO U IPOMEKYTOUYHOTO KOHTPOJIA 3HAHUM CTYJEHTOB:

N Kowmmrerenmun,
\_ Bun koHTpOIA KonTponupyemsie Tembl (pa3zesns) KOMIIOHEHTBI KOTOPBIX
i KOHTPOJHPYIOTCS
1 CobecenoBaHue npu Bce Temnl [1IK6. UTK-1.
' 3aIuTe OTYeTa [1IK6. UTK-1.2.
) [1K6. UTK-1.
. TectupoBanue Bce paznenst K6, MTK-1.2.
3 ) [1K6. UTK-1.
. [ToaroroBka k 3a4€ty Bce paznenst K6, UTK-1.2.

Jlnig nornycka K 3a4€Ty CTYJEHT JI0JIKEH BBIMOJIHUTH BCE IPAKTHUUECKUE 3aJJaHUSI.
[IpuMepHBIi CIMCOK BOIPOCOB K 3a4€TY:
[TpuHIMIBI KOTUPOBaHUS N300paskeHU. MeTonbl U hopMaThl XpaHEeHHs H300pakeHUH.
OcobenHoctn  (opMaToB A7l  XpAaHEHHs OSKCIEPUMEHTANbHBIX JaHHBIX. (Cxkarue
n3o0paxenuit. Anroputm Paiica
KoaupoBanue neTHsix n3oopaxkenuil. Teopus 1sera.
KBanTOBaHUE 11B€Ta ¥ CTAaHAAPTHI IBETOBOT'O KOJUPOBAHUS.
I'eomerpuueckue npeodpa3zoBaHus H300PAKEHUH.
MacmrabupoBanue. [10BOpOTHI.
bunapuzanusa. Anroputm OTiry.
[Tonsatue rucrorpammsl n300paxenus. JIuHeliHoe u HeIMHEHOE KOHTPACTUPOBAHUE.
Oco6eHHOCTH MTOCTPOEHUSI KOHTYPOB M300paxeHus. COBMEIIEHUE U HAJIOKEHNE KOHTYPOB U
N300paKeHMi.
Mopenu n3o0paxeHu U UX NCKaKCHH.
OOu1re moHATUS PUIBTPALIIN U300pasKEHU.
MacouHnast puiIbTpanus.

JluneitHas GuiibTpanus (IpUuMeHEeHNE JIMHEHHBIX AIEKTPOHHBIX (UIBTPOB K U300PAKEHUSIM).
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Henuneiinas ribtparusi.

[TocTanoBKa 0OpaTHOM 3a/1a4¥ BOCCTAHOBJICHUS N300PayKEHUM.
BoccranoBnenne n3o0pakeHuii Ha OCHOBE 00OpaTHON (HIBTPAIIUH.
OueTp Bunepa (o6o0menne GunpTpa Ha IBYMEPHBIN ClTydaii).

I/ITepaHI/IOHHble u anre6pa1/1qec1<ﬂe METOJbI BOCCTAaHOBJICHHUA I/1306pa)KCHI/II71

Pa3paboTumnkmu:
/Z =78 JIOIIEHT, K.(p.-M.H. JI.K., KamanoBa
(noonucw) (3aHuMaemast O0IIHCHOCMb) (unuyuanvl, pamunus)

[IporpamMma paccMoTpeHa Ha 3acenanuu Kadenpsl oOmiei u kocmuueckon ¢puszuku UT'Y
« 24 » wmapra 2025 .

[Tporokon Ne _8 , 3aB. kadenpoii @- B.JI. ITanepHsIit

Hacrosimmasi mporpamMmMa He MOKeT OBbITb BOCINPOU3BedeHA HU B Kakoid ¢opme 0e3

NpeBAPUTEILHOT0 MHCHMEHHOT0 pa3pelieHusi Kadeapbl-pa3padoTynKa MPporpaMMbl.



