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AHHOTaNINA

JucuumuimHa «AIropuTMbl 00paboTKH HH(POBHIX JaHHBIX» BXOAUT B 00pa30BaTEIbHYIO
IporpaMMy BBICIIET0 00pa3oBaHUs — MPOrpamMMy CHElHaTUTETa MO0 HAMPABICHUIO MOITOTOBKH/
cnenquanbHocT  09.05.01 «lIpumeHeHne u H3KCrulyaTalusi aBTOMAaTH3MPOBAaHHBIX CHCTEM
CHEIMAIbHOTO  Ha3HAYeHHWSA»  HaNpaBICHHOCTH/CIENUAIM3AIMA  «ABTOMAaTU3HpPOBAaHHbBIC
cHUCTeMBbl 00pabOTKM HMH(POpPMALMU M yHpaBleHHs». JlucummimHa peanusyercs Kadeapoi
«Nel4y.

JlucuuiuinHa HaresneHa Ha (JOpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYIOIINX KOMIIETECHIIHN:

[IK-2 «CnocoOeH oOcylIecTBISATh YIpaBleHHUE TpPeOOBaHUSIMH KOHIENTYaJbHOTO,
(YHKIIMOHAJIBHOTO U JIOTMYECKOTO MPOEKTUPOBAHMS MH(POPMAITMOHHBIX CHCTEM CHEIHMaIbHOTO
Ha3HAYCHUSD)

I1K-3 «Crnocoben pa3pabaThiBaTh KOMIIOHEHTHI U 3JI€MEHTHl MH(POPMALMOHHBIX CUCTEM
CHEIHMAIbHOTO HAa3HAYEHUsS, CHUCTEMHBIX MPOrPAMMHBIX MPOAYKTOB M CHUCTEM YIpPaBICHUS
0a3aMu JTaHHBIX»

CopepxaHue AUCHUIIIMHBI OXBaTbIBAE€T KPYT BOIPOCOB, CBSI3aHHBIX C aBTOMATHUYECKOMN
00paboTKO#, aHATM30M U PACIIO3HABAHUEM U300paKCHHIA.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOro mporecca: JEKIMH, JIa0opaTopHbIe padOTHI, CaMOCTOsITeNIbHas paboTa CTy/ACHTa,
KOHCYJIbTaIl1H.

[TporpaMMoil TUCHMIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAas aTTecTtauus B Gpopme auddepeHInpoBaHHOTO 3a4eTa
(7 cemectp).

OO0miast TpyAOEMKOCTh OCBOEHUS AMCLMIUIMHBI COCTaBIseT 3 3aueTHBIX eAuHuIbl, 108
4acoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE «PYCCKHID)

1. TlepeueHb maaHUPYyEMBIX PE3YJIbTATOB OOYUYEHUS MO AUCLUIINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

Ilenpto mpenopaBaHusi JUCLMIUIMHBL «AJTOPUTMBI 0OpaOOTKHM LHU(MPOBBIX JaHHBIX»
aBisieTcs (OpMUpPOBaHKUE MPO(PECCHOHATBHOM MOITOTOBKH CTYJCHTOB B 00JaCTH COBPEMEHHBIX
TEOPETUYECKMX W HPAKTUYECKMX  METOAOB  IPOCKTHUPOBAHHUA U CONPOBOXKICHUS
MH(POPMAIIMOHHBIX CHUCTEM pAa3JIMYHOTO HA3HAYCHHUS B YACTH aBTOMATHYECKOW 00paboTKH,
aHaJIM3a U pacro3HaBaHUs N300paKeHUH.

1.2. JlucuuminuHa  BXOOUT B COCTaB  4acTH, (opMupyemMoll  y4acTHUKaMHU
00pa3oBaTeNbHBIX OTHOILIEHUH, 00pa30BaTeNbHOM MporpaMMbl BBICIIEr0 00pa3oBaHus (ajee —
OII BO).

1.3. IlepeueHb IIIAHUPYEMBIX PE3YIbTATOB OOYUEHUS MO JUCLUIUIMHE, COOTHECEHHBIX C
IUIaHUpYEeMbIMU pe3yibTaTamMu ocBoeHus OI1 BO.

B pe3ynbrare M3ydeHus IUCHMILIMHBI OOydaroluiics AOJDKEH 00janaTh ClIeLyHOLIUMU
KOMIIETEHIIMSIMHA HIIM UX YacTsAMHU. KoMIeTeHIIMN U UHIUKATOPbI UX JOCTHXKEHHS IPUBEICHbI B

Tabymue 1.

Tabnuna 1 — [lepeueHp KOMIETEHUMH U UHAUKATOPOB UX JIOCTHKEHUS

Konu
Kareropus (rpymnmna) HAMEHOBAIE Ko n HanMeHoBaHME WHIUKATOPA JOCTHIKEHUS
KOMIIETEHIINHU P — KOMIIETEHIINHU
[1K-2.3.1 3HaTh NPUHIMIIBI pa3pabOTKH
K-2 CriocoGen XapaKTEPUCTUK BAPUAHTOB KOHIIEITYaJIbHOM
R —— APXUTEKTYPbI CUCTEM CHEIHATLHOTO Ha3HAUCHUS
ny ABJICHIC I1K-2.3.2 3HaTh M€TO/1bl NPOEKTUPOBAHUS
¥ 560BaHHHMH WH(POPMAITMOHHBIX CHCTEM
KI())HLIGHTyaJ'ILHOFO [1K-2.Y.1 yMeTh I1aHUPOBATh IPOEKTHHIE
9
a00TBI
[Mpodeccrnonanbubie | GYHKIHMOHATBHOTO U p
e — OLHIECKOLO [1K-2.VY.2 ymeTs onpenensite coctaB paboT 1o
OOCKTHDOBAMILS pa3zpaboTke TpeOOBaHMI U OIIPEICICHUIO
HE o ME HOHHBIX KJIFOYEBBIX CBOMCTB CHUCTEMBI
p [1K-2.B.1 BnageTh MeTOAMH IIAHUPOBAHUSI
CHCTEM
MPOEKTHBIX paboT
CcHenuaIbHOro
HASHAYCHIS [1K-2.B.2 BnageTh HaBbIKAMU ONIPEIEIECHUS
KJIFOYEBBIX CBOMCTB M OTPAHUYECHUMN CUCTEM
CHEIHaJIbHOTO Ha3HAYEHHUS
I1K-3.3.1 3HaTh apXUTEKTypy ¥ NPUHIUIIBI
(GYHKIIMOHUPOBAHHUS BBIYMCIUTENBHBIX CHCTEM
K-3 CriocoGen I1K-3.3.2 3HaTh TEXHOJIOTHH pa3paboTKu U
A3DA6ATLIBATE OTJIaJIK CUCTEMHBIX TPOrPAMMHBIX ITPOTYKTOB
pasp I1K-3.3.3 3HaTh IPUHIIAILI HOCTPOEHUS CETEBOTO
KOMITIOHEHTEI U
B3aNMOIEHCTBUSA
DJIEMEHTEI
HH(OPMAIHOHHBIX I1K-3.3.4 3HaTh OCHOBBI COBPEMEHHBIX CUCTEM
CHCTGE/[ yIpaBlieHus: 6a3amMu TaHHBIX
ITpodeccnonaabpHbIC I1K-3.VY.1 yMeTh cocTaBIsATh cieU(PUKALIUA
CHEeUaIbHOrO
KOMIIETEHITNHT HASHAYCHIS TpeOoBaHUi K pa3pabaThIBAEMOii CUCTEME
CHCTEMHBIX ’ [1K-3.Y.2 yMeTh NPUMEHATH S3bIKU
O — MPOrpaMMHUPOBAHUSI HU3KOTO U BBICOKOTO YPOBHS
npo;[p CTOB 1 CHCTEM [T1K-3.Y.3 yMeTh NPUMEHATH METObI U IPUEMBI
poay OTJIaJIKK MPOrPaMMHOI0 KOJ1a
yIpaBiieHus: 6azamMu
TAHHBIX I1K-3.B.1 BnageTs HaBEIKAMU HAITMCAHUS
MCXOJIHOTO KOJIa TPOTrPaMMHBIX MTPOTYKTOB ISt
IIEJIEBBIX ONEPAIIMOHHBIX CUCTEM Ha SI3bIKaxX
MIPOrpaMMHUPOBAHUSI HU3KOTO U BEICOKOTO YPOBHS




[1K-3.B.2 BnaseTh TEXHOIOTUAMU pa3pabOTKH U
OTJIAJIKU CUCTEMHBIX TPOAYKTOB U 0a3 JaHHbIX

2. Mecro aucuuruinael B cTpykType Ol
JluctumiimHaa MOKeT 0a3UpOBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIONTUMUCS
[PU U3YUYCHHUH CIeIYIOUINX AUCIUILINH:
— Maremarnka;
— Hudopmaruka,
— Iudporas 0O6paboTKa CUTHAJIOB.
3HaHUs, MMOJYYCHHBIE TPU WM3YUYCHWH 3HAHUs, MOJyYEHHBIC MPU M3YYCHUU MaTepuaia
JAHHOW IUCIMIUTUHBL, UMEIOT KaK CaMOCTOSITEIbHOE 3HAa4YeHHE, TaK U MOTYT HCIOJIb30BaThCS
[P U3YUYCHUH JPYTUX JUCIHILINH:
— Cucremsl IUPPOBOI 00PaOOTKH CUTHAIOB M H300PAKEHUI;

3. OOBeM H TPYJOEMKOCTh JUCIUILTAHBI
JlaHHbIe 00 00IIEM O0beMe JHUCIUILIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHIOB Y4eOHOU
pabOoTHI 10 TUCIHUTUIMHE (M PACIIPEICTICHIE 3TOW TPYIOEMKOCTH IO CEMECTpaM) MPEACTABICHBI B
Tabiuue 2.

Tabmuua 2 — O0beM U TPYA0EMKOCTh TUCIUILTNHBI

TpynoemMKoCTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmeo OUCUUNTUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacoe npakmuueckoit n0020moeKu 17 17
AyoumopHhusie 3anamus, BCETo vac. 51 51
B TOM YHCIIE:
nexuun (JI), (gac) 34 34
npakTuyeckue/cemunapckue 3anstus  (113),
(gac)
naboparopusie paboTsl (JIP), (dac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (4ac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomesrcymounon ammecmayuu: 3aqet, | dudd.
mdd. 3auer, sx3amed (3ager, udd. 3a4, 9k3.) 3a4., Mudd. sas.,

4. CopepxaHue AUCIHUIUINHBI
4.1. PacnpeneneHue TPyTOSMKOCTH TUCITUILTAHBI ITO pa3/ieiiaM U BUIAM 3aHSITHIMA.
Pa3nensbl, TeMbl AUCHUIIIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IuUIe 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Paznen 5. 3

Paznen 6. 3 6 20

Pasnen 7. 0,5

Pasnen 8. 3,5

Pa3znen 9 2

Paznen 10. 2

Paznmen 11. 2

Hroro B cemectpe: 34 17 57
Hroro 34 0 17 0 57

[lpakTuyeckas TOArOTOBKA 3aKJIIOYAeTCsl B  HEMOCPEACTBEHHOM  BBIOJHEHHU
OoOy4JarolUMUCS  OMNpPENENeHHbIX  TPYAOBBIX  (YHKUMH, CBSI3aHHBIX ¢  Oya;yuiei
poheCCUOHATILHOMN 1EATEEHOCTBIO.

4.2. CopaepkaHue pa3IesioB U TEM JICKIIMOHHBIX 3aHATHH.
Coneprkanue pas3/iesioB U TEM JICKIIMOHHBIX 3aHATUH IPUBEACHO B Ta0muIe 4.

Tabnuna 4 — CojepkaHue pas3iesioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep pasnena Hazpanue u conepsxkanue pas3/iejoB U TEM JIEKIIMOHHBIX 3aHATUI
1 CucreMbl KOMIIBIOTEPHOI0 3pEHUS - OCHOBHbIE IIOHATHS.
Tema 1.1 - AKTHBHBIE H IIaCCUBHBIC €CTECTBCHHBIC U

HCKYCCTBEHHBIE 3PUTEIbHBIE CHCTEMBI, CBA3b MX KOHCTPYKIMU
CO CBOMCTBaMU OKPY’KaIOILEH Cpebl.
Tema 1.2 - Buabsl unpopmanuu, u3BjieKaeMoi eCTECTBEHHBIMU U

HCKYCCTBEHHBIMHU 3pUTETHHBIMU cHCTEMaMHU u3
BOCIIPUHUMAEMBIX BHJICOAHHBIX.
Tema 1.3 - TpyaHocTu pacrno3HaBaHWS U HHTEPHIpETALUU

BUJICOMH(pOPMALINH, 00YCIIOBIIEHHBIE CBOMCTBAMHU OKPY>KaIOIIETO
MHpa U KOHCTPYKIMEN 3pUTENBHBIX CUCTEM.

2 KoppeasinnonHubie MeTOAbI paclio3HABAaHUSA 00pa30B

Tema 2.1 - [IlpeobpasoBanue @Dypre, ero CBoicTBa.
Ilepenarounas Gynkuus cucremsl. [lonsTue punpTpa.

Tewma 2.2 - TIponyckaromue u 0TpakaroIIre roJIOrpaMMBbl.

Tema 2.3 - Onruueckoe  mpeoOpazoBanne  Dypse.
lNonmorpaduueckuit KOppEIATOP. CoracoBaHHbBIN u
BOCCTaHAaBIIMBAIOIINI GuIbTPHI lNonorpaduueckue

PAaCIIO3HAIOIINE ABTOMATBHI.
Tema 2.4 - Pacno3naBanme uzoOpaxeHuii metoqom Dypbe-
MeinnHa, MPEUMYIIECTBA U HETOCTATKH.

Pa3nensl, TEMbI JUCLIMIIIAHBI H(?;I;H H(iég)f;) (LJIEZ) K(I:IIE/E)P CP (gac)
Cemectp 7
Paznen 1. 2
Paznen 2. 4 8 20
Paznen 3. 10 3 17
Paznen 4. 2

3 Pacno3naBanue 00pa3oB B NPOCTPAHCTBE NPHU3HAKOB
(o0yueHmue ¢ yunresaem).
Tema 3.1 - OcHoOBHBIE MTOHATHSL. [TocTtpoenue
JTUCKPUMHHAITMOHHON MMOBEPXHOCTH TUTSt HOPMAaJIbHO

pacripesielIeHHbIX ~ BEKTOPOB  NPU3HAKOB  C  M3BECTHOM
KoBapuannoHHoW matpureil. Knaccudukamus oOpa3oB MeTo10M
MakcUMajabHOTO  mpaBaonoaoous. [locTpoeHne  ITUHEHHBIX
JTMCKPUMUHAIIMOHHBIX TOBEPXHOCTEH TI0 H3BECTHOW BHIOOpKE
KJ1accu(UIIMPOBAHHBIX 00PA30B.

Tema 3.2 - [TlocTpoeHHWe HEIMHEHHBIX  Pa3IesIONIUX




MOBEPXHOCTEH B MOJIHOM 0a3uce OPTOHOPMUPOBAHHBIX JIMHEWHO-
HE3aBUCHUMBIX HenuHeWHbIX (yHkiui. [lommnomer Jlexxanapa,
Jlareppa, Opmuta. IlocTpoeHue MONMHOW CHUCTEMBbl JIMHEHHO-
HE3aBHCHUMBIX  OPTOHOPMHMPOBAHHBIX  (PYHKIMI  MHOTHUX
IIEPEMEHHBIX HAa  OCHOBE IMIOJHOM  CHUCTEMBbI  JIMHEHHO-
HE3aBUCUMBIX OPTOHOPMHUPOBAHHBIX byHKIUH OJIHOM
IIEPEMEHHOM.

Tema 3.3 — IIpeoOpa3oBaHue NPOCTPAHCTBA IPHU3HAKOB JIJIs
YIIY4ILIEHUS pa3/IeasieMOCTH B HEM KJI1accOB 00pa30B.

CHUHTAKCHUYCCKOI'0 PACIIO3HABAHUSA 1/1306pa>1<eH1/H71 XpOMOCOM.

HUckyccTBeHHBIE HeHPOHHBbIE CeTH, peasuzyoime
NOCTPOeHHE AUCKPUMHUHALMOHHOM NOBEPXHOCTH B
NMPOCTPAHCTBE IPU3HAKOB.

Tema 4.1 - Mogenu Heiipona. Ilepuentpon Poszen6narra, ero
oOyueHne. Meros IpaJiu€HTHOIO CIycKa. AJTOpUTM O00ydeHus
MEPUENTPOHA KAK YACTHBIA Clly4yal METOJa TIPaJUEHTHOIO
CIIyCKa.

Tema 4.2 —HckyccrBennas HEHPOHHAs ceThb
BACKPROPAGATION, anroputm ee o0yueHHUs.

Tema 4.3 — CucteMbl aBTOMaTHYECKOTO paclio3HaBaHUs 00pa3oB
(B YacTHOCTH,  CHUCTEeMbl  aBTOMAaTUYECKOI'O  aHalu3a
M300paXEHUI) KaKk THCTPYMEHT NPUHATUS PELICHUH B cUcTEMax
aBTOMATHUYECKOro ympasieHHs. Peanuszanus (QyHKIHMOHAIbHBIX
npeoOpaszoBareneil U PeryJupyrolux CUCTEM HAa OCHOBE CETH
BACKPROPAGATION.

PacnozHaBanue o0pa3oB 0e3 YUYHTEJIA MeTOI0M
KJIACTEPU3ALHMHU B IPOCTPAHCTBE IPU3HAKOB.

Tema 5.1 - [loHATHS KOBapUALIMOHHON MaTpPUILIBI U COOCTBEHHBIX
BekTopoB. lIpeoOpazoBanue Kapynena-Jloosa. Metpuku B
IIpOCTpaHCTBE pU3HaKoB. Paccrosinue MaxanonoOuca.

Tema 5.2 - Kiacrepusamuss wmerogoM K urepaTuBHBIX
BHYTPUTPYIIOBBIX cpeAHuX. Kiactepuzanus ructorpaMMHBIMH
METOAAMHU M METOJIOM IpadoBOro pa3OHeHHUs.

HNuBapuaHTHbIE ONMCAHUS 00Pa30B.

Tema 6.1 — Ilpu3Haku, HMHBapUAaHTHBIE K TIC€OMETPUUYECKUM
npeoOpa3oBanusM. [Ipoeknuy NMpU3HAKOB HA TOANPOCTPAHCTBA,
MHBapUaHTHbIE K NpeoOpazoBaHHi0. MOMEHTHbIE MHBAPUAHTHI.
NuBapuanTte Oypse.

Tema 6.2 - Ilpoekuuss wu300paxkeHHs Ha TPOCTPAHCTBA,
WHBAapUaHTHBIE K TUy oO0bekTa. Crnocod moCTpoeHus
0000IIEHHBIX 3TAJOHHBIX (YHKLIUH 51 U3MEPEHUs TapaMeTpOB
a(UHHOTO U MPOEKTUBHOIO MTPE0OPa30BAHUI.

Tema 6.3 - DneMeHTs U300paxKeHui, ycroituuele K ahGuHHBIM
Y TIPOCKTUBHBIM MTPE0OpPa30BAHUSM.

Tema 6.4 - 3mepenue napameTpoB apGpUHHOTO U MPOESKTUBHOTO
npeoOpa3oBaHUsT Ha OCHOBE aHaiun3a (QYHKIUU KOPPEISAIHA
n300pakeHust ¢ 0000IIEHHBIMU 3TATOHHBIMH (DYHKITHSIMH.

O0beKTHO-He3aBUCUMBIN  CTPYKTYPHBI  aHAIM3  KaK
aJIbTepHATHBA OrPaHUYEeHHbIM BO3MOKHOCTSIM
KOPPEeJSIHUOHHBIX PACNO3HAIIIUX CHCTEM M 3JKCIHEePTHBIX
cUCTeM.

Tema 8.1 — [TIlonstTue o0 CTPYKTYpHOM OIHCAHUU U
pacro3HaBaHUU U300paKEHUH.

Tema 8.2 - UckycctBenHas HeliponHas ceTb NEOCOGNITRON:

CTPYKTYpHOE  paclO3HaBaHME  H300paxke 10 MPUHIUTT
alalITUBHOTO PE30HAHCA.
Tema 8.3 - Mogenp CTPYKTYpHOrO aHajlu3a KOHTYPHBIX

M300pakeHui, mpeiokeHHas MyYHHKOM U 3aBajUIIMHBIM.
KoHTypHBIE CTpYKTYpHBIE 3JIEMEHTBHI, MPUMEHSEMbIC MpU
COIIOCTABJICHUU; HX COOCTBEHHBIC MMapaMEeTpbl M IapameTpsl
B3aUMHOTO TTOJIOKEHUSI.

Tema 8.4 - OmHoypoBHEBas HeWpoHHas ceTh Xonduiga-TaHka
JUTSL CTPYKTYPHOTO pacrio3HaBaHUsI U300pasKeHUIA.

Tema 8.5 - O HeoOXO0OIUMOCTH TPYNIHPOBAHUS MPOCTHIX
KOHTYPHBIX  CTPYKTYPHBIX  3JE€MEHTOB.  [I[ByXypOBHEBas
nepapxuyeckas HEWUpOHHAs CETh Xondunga-Tanka,

pean3yronas IpUHLKII aIalITUBHOIO PE30HAHCA.

Tema 8.6 — CTpyKTypHOE COIMOCTaBJICHHE MU300paKEHUM MyTeM
obxoma JepeBa perieHui. OOBEKTHO-HE3aBUCUMBIC
OTpaHUYEHUS, UCIIOJIb3YEMbIE IIPU COIOCTABIEHUH CTPYKTYPHBIX
OIMCaHUM.

Tema 8.7 - MeToabl rpynnMpOBaHUs KOHTYPHBIX CTPYKTYPHBIX
2JIEMEHTOB.  JIByXypOBHEBOE HMEpPAPXUUYECKOE CTPYKTYpHOE
COIIOCTaBJIEHUE H300paK€HHMM Ha YPOBHAX CTPYKTYpPHBIX
3JIEMEHTOB U TPYIII JJIEMEHTOB.

Tema 8.8 - [Ipumep peanuszanuy MeTo1a aJaNTUBHOIO PE30HAHCA
NP PEMOHTHUPOBAHUM CTPYKTYpPHBIX ONHCAHUA KOHTYpOB B
HEePapXUUECKOM CTPYKTYPHOM KJIacCU(PHUKATOPE.

Tema 8.9 - MHOroypoBHEBBIII KOHTYPHBIH CTPYKTYpHBIH
Kjaccu(ukarop, peanu3almus B HEM METO/Aa aJalTUBHOIO
pe3oHaHCa Ha YPOBHE PEMOHTUPOBAaHUS TPYINI CTPYKTYPHBIX
JJIEMEHTOB.

Tema 8.10 - O MpUMEHUMOCTH CTPYKTYPHOTO KiIacCU(pHUKATOPA,
UCIOJIb3YIOLIETO €IMHYIO0 MOJIETh reOMEeTPUUECKOT0
npeoOpa3oBaHus, IS COIIOCTaBJICHHUS n300pakeHu i
TPEXMEpHbIX U IUIOCKUX cueH. Ilytu pemeHuss mnpobiieMsl
CTPYKTYPHOTO aHaJIN3a TPEXMEPHBIX CLIEH.

Tema 8.11 - Ctparerust GpopMupoBaHus 30H BHUMAHUS: METOIbI
aJlanTaluy IOJIOKEHHs, pa3Mepa U (opMbl 30HBI BHUMAHUS U
Jana3oHa SpKOCTH NMHUKCEJIOB BBIAENIIEMOro B Hell 00bEKTa.

CuHTaKcH4YecKoe pacro3HaBaHHue 00pa3oB.

Tema 7.1 — @opmanibHble TPAMMATUKU: all(haBUT, MIPEIIOKEHUE,
A3bIK, rpammatuka. [Ipumeper  rpammaruk.  [Ipumepsr
MIOPOXKACHUS IIPEITIOKEHUH C IIOMOIBIO IPAMMATHK.

Tema 7.2 - Ilpumepsl omucaHHUs JBYMEpPHBIX OOBEKTOB C
ITOMOILBIO dbopManbHBIX IpaMMATHK. ITpumepsl

AHa/1u3 n300pa’keHuil HA OCHOBE IIPU3HAKOB TEKCTYpPhbI.
Tema 9.1 — Ilonstue o Tekctype. Onucanne TEKCTYpbl HA OCHOBE
CTaTUCTUYCCKUX ITPU3HAKOB.

Tema 9.2 - OnwucaHue TEKCTypbl Ha OCHOBE CIEKTPAJILHOTO
MOAXO0/a.

Tema 9.3 - OnMcaHne TEKCTYpBl HA OCHOBE MaTpPHUI] CMEKHOCTH.
Tema 9.4 - Onucanue TEKCTyphl C MOMOIIBK ABTOPETPECCHU
APKOCTHU IMUKCEIIA O €T0 OKPECTHOCTAM PA3HBIX MOPAAKOB.




Tema 9.5 - Onucanue TEKCTypbl M0 IJIOTHOCTH PacHpeleeHUs
IpaHull pa3Horo HampasiaeHud. OmnucaHue TEKCTypbl IO
CEKBEHTaM.

Tema 9.6 — Onucanue TEKCTYphI ¢ TOMOIILIO Macok JlaBca.

Tema 9.7 - Onucanue TEKCTypbl C IOMOILIBIO THUCTOrPAMM
napameTpoB (popMbl TeKcenoB. MeToJl onpesieneHuss U3MEHEHUs
HAKJIOHA TOBEPXHOCTH IO MPOSKTHUBHOMY IPEeoOpa30oBaHUIO
Ha0JII01aeMbIX Ha HEH TEKCEJIOB.

10

AHa/1u3 KOHTYPHOU HH(pOPMALMH.

Tema 10.1 — ITonsTue rpaauenTa. Berauciienue nosisi rpaiueHTOB
¢ momotbio Macok [Ipesutt, Cobens, PobGeprca.

Tema 10.2 - Beigenenue rpanun; ¢ nomompbio LOG- u DOG-
GUIBTPOB.

Tema 10.3 - [TocTpoeHne KOHTYPOB C TOMOIIBIO IETEKTOPa KpaeB
Ksnnu.

Tema 10.4 - AnmpokcuManusi KOHTYpa OTpPE3KaMH MPSMbIX
JUHUN METOJIOM HaUMEHbBIIINX KBAJAPATOB.

Tema 10.5 - [IpeobpazoBanue Xada.

11

@OuabTpanys 1 yJay4llleHue KauecTBa H300pakeHuil.

Tema 11.1 - Vayumenue kayectBa HU300paKeHHUsI IyTeM
peryJmpoBaHus JIOKaJIbHOMN KPYTHU3HBI IepeaaTOYHON
XapaKTepUCTUKH «BXOJHAas SAPKOCTb IHUKcena / BBIXOAHAs
APKOCTb ITUKCEJIA».

Tema 11.2 - ViayumeHue KkadecTBa HU300paKEHHUsI IyTeM
yJAaneHus OIpeeIEHHBIX Y4acCTKOB 11 KTpa ero
IPOCTPAHCTBEHHBIX YaCTOT.

Tema 11.3 - ViyumeHue kauecTBa HM300pa)KE€HUSI C IOMOILBIO
HU3KOYAaCTOTHOM M BBICOKOYACTOTHOM  (QWIbTpaLuud B
IIPOCTPAHCTBEHHOM obmactu u obnactu CIIEKTpa
IIPOCTPAHCTBEHHBIX YaCTOT.

Tema 11.4 — Mopdonornyeckue METOAbl aHAIN3a U YIyUIICHUS
U300paKeHUH.

Tema 11.5 — Meauanusiii uibTp.

Tema 11.6 — I'eomerpuueckuii puiabTp

N3 Hux Ne
No HauMeHOBaHHE 1aGopaTopHBbIX paGoT TpynoeMKocTb, | IPaKTUYECKOM | pa3aena
/i (dac) MOJArOTOBKH, | AUCLHII
(gac) JIMHBI
Cemectp 7
1 | Pacmo3HaBaHue o0ObEKTa U ONIPEICIICHUE €ro 4 2
JEKAPTOBBIX KOOPIUHAT HA N300paKCHUH
IyTEeM BBIYUCICHUS (QYHKIIMHM B3aUMHOU
KOPPEJISALMH B MPOCTPAHCTBEHHO-BPEMEHHOM
obnactu
2 | Pacno3HaBanue 0OBEKTOB HA M300paKEHUU U 4 2
orpeziesieHue mapaMeTpoB X
MIPOCTPAHCTBEHHOT'O BPAILICHUS U
MacIITaOMpPOBaHUSI OTHOCUTEIBHO TANOHA
METO/IOM KOPPEJISIINH B HOJISPHO-
jorapudmuueckoil cucreMe KOOpAHHAT
3 | UccnenoBanue Meroaa usMepeHus 3 6
napameTpoB adduHHOTO TpeoOpa3oBaHMs
M300paKCHHM
4 | Pacrio3HaBaHue 00BEKTOB HAa M300paKCHUH 3 6
MeronoM Pypbe-MeinHa
5 | Pacno3naBanue n3o0pakeHUM, MOJBEPTHYTHIX 3 3
adbUHHBIM TPeoOpa30BaAHUIM
Bcero 17

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJO0EMKOCTb IPUBEACHBI B TaOHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

4.5. BrImonHEHUE KYpCOBOTO MPOEKTa/ KYpCOBOM pabOTHI

Y4eOHBIM IUTAHOM HE MpeayCMOTPCHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunpl camocTosTenbHONM paboThI M €€ TPYJ0EMKOCTh ITPUBEIEHBI B TabnuIie 7.

Tabauma 7 — Bunbl caMocTosTenbHON pabOTHI U €€ TPYA0EMKOCTh

N3 aHux No
Ne | Tewmsbl npaktudeckux | @opmel npakTU4ecKuX | TpyloeMKOCTb, |MPAKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(dac) JIMHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1ab0opaTOPHBIX 3aHATUN U UX TPYAOEMKOCTh NPUBECHBI B TabuIle 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYIOEMKOCTb

. Bceero, | Cemectp 7,
Bun camocrostenbHO paboTh
qac qac
1 2 3
N3ydenne TeopeTnueckoro MaTepuaia
25 25
mucturuael (TO)
Kypcosoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
[TonroToBka K TEKyIemMy KOHTPOJIIO 25 25
ycneBaemoctu (TKY)
Jomarmaee 3ananue ([13)
Kontposnbhsie paboTsl 3a04aukoB (KP3)
[ToaroroBka K MpOMEXKyTOYHOMN 7 7
arrecraiuu (ITA)
Bceero: 57 57




5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHOU PaboThl 00yUarOMKXCs [0 JUCHUIUTMHE (MOJTYJIIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThI OOYYAIOLIMXCSl yKa3aHbl B
I.II. pa3aesnos 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN
[lepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeeH B Tabaule 8.
Tabmuua 8— [lepeyeHp Me4YaTHBIX U JICKTPOHHBIX YUEOHBIX U3AaHUI

[TetepO. roc. yH-T adpOKOCM.
npubopoctpoenus. - CII6. : U3a-Bo I'YAII,
2007.-132¢

KomuecTso 3x3eMInIsIpoB B

004 T 81 Ty, L. IIpuanuns! pacnio3naBanus ooOpa3zoB/ | 5
Hx. Ty, P. I'oncanec ; nep. ¢ aura. 1. b.
I'ypeBuy, pen. niep. FO. 1. XKypasnes. - M. :
Mup, 1978. - 411 ¢

[lngp/ bubnuorpaduueckas ccplika OndmMoTeKe
URL anpec
(KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

621.391 C | CepuxoB B.C. lludposas o6paboTka 50
32 curHaioB. Yuebnoe nmocobue / B.C. Cepukos,

B.P. JIynmus. — Cankr-IlerepOypr: I'YAII,

2014. 109 c.
004.9T 65 | I'oncaiec, P. lludposas o6paboTka 5

nu3zo0paxenwii / P. ['oncaiec, P. Bync ; mep.
JI. U1. PyGanos, niep., pea. I1. A. Youna. - 3-¢
u3., ucnp. u gom. - M. : Texnocdepa, 2012. -
1104 c.

7. IlepeueHb IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
MH(POPMAaLMOHHO-TEIEKOMMYHUKAIMOHHOU ceTn «IHTepHeT»
ITepeuenn AEKTPOHHBIX 00pa30BaTeNbHBIX pecypcoB nH(POPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOW ceTH «MHTepHeT», HEOOXOIUMBIX sl OCBOCHMS JUCLMILIMHbI
npuBeaeH B Tabmwuie 9.

Tabmuma 9 — IlepedeHb SJIEKTPOHHBIX O00pa30BAaTENbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAMOHHOU ceTh «MHTEepHeT»
URL agpec HanmenoBanue

004.9 K 78 | Kpacunbaukos, H.H. Iludporas o6padboTka 65
2D u 3D-uzo6paxkenuii [Teker] : yueOHOe
nocooue / H. H.Kpacunsaukos. - CI16. : BXB
- [lerepOypr, 2011. - 608 ¢

http://e.lanbook.com/books/
element.php?pll_1d=68475

BosikoB B.}O. AnantuBHbIe U MHBapHAHTHBIE
IrOPUTMBbI 0OHAPY)KEHUS OOBEKTOB HA
n300pakeHIsIX U UX MojenupoBanue B Matlab
[DnexTpoHHBIH pecypc] : yaeOHOe mocooue. —
Onektpon. aad. — CIIO. : Jlans, 2014. — 192 c.

004.9 O-23 | O6paboTka 1 aHAKM3 H300pakeHUH B 3amadax | 15
MalIMHHOTO 3pEHHUS : KypC JIEKUUN U
npakTuueckux 3ausatuil / 0. B. Busunbtep [u
ap.]. - M. : ®usmarknura, 2010. - 672 ¢

http://window.edu.ru/resource/232/59232/ | ®ucenko, B.T. KommnerorepHas 06paboTka u
files/itmo292.pdf pacro3HaBaHue H300paxkeHuil. Y4ueOHoe nmocodue. /
B.T. ®ucenko,.T.}O. ®ucenko. — CII6: CIIOI'Y
HNTMO, 2008.-193 c. Pexum gocryna B €qUHOM
OKHE 00pa30BaTeIbHBIX PECYPCOB

004.9T 65 | I'oncanec, P. lludposas oOpaboTka 20
n3zobpaxenuii B cpene MATLAB [Teker] :
moHorpadus / P.I'oncanec, P. Bync, C.
OnauHe ; nep. B. B. YenbokoB. - DneKTpoH.
TeKcToBbIC JaH. - M. : Texnocdepa, 2006. -
615 c.

http://books.google.ru/books OnektponHas kaura Szeliski R. Computer Vision:
Algorithms and Applications / R. Szeliski.—

Springer, 2010. — 812 pp.

http://www.mathworks.com/help/toolbox/ | PykoBoacTBo nmonb3oBatens nakera aiasi o00paboTKu
images/images_product page.html n3obpaxennii B MATLAB

004 K 78 Kpacunbnaukos, H. H. Komnerotepras 75
o0paboTka uzo0paxxkenuii. Mopdonornyeckue
OTIepalliy M UX MPUMEHEHHE : yueOHoe
nocobue / H. H. Kpacunsaukos, O. U.
Kpacunbnukosa ; C.-Iletep6. roc. yH-T
aspokocM. pudopoctpoenus. - CII0. : U3n-
Bo ['YAIL, 2010.-42 ¢

http://www.ipol.im/ DNEKTPOHHBIN KypHa 10 00paboTKe U aIropuT™MaM
aHanuza usoOpaxenuit «Image Processing On
Line».

8. IlepeueHb HH(MOPMAIIMOHHBIX TEXHOJIOTHIA
8.1. IlepeyeHp mpOrpaMMHOrO OOECIEYEHHs, HUCIONB3YEMOrO0 IpPU OCYIECTBICHUH
00pa3oBaTeNBLHOrO MpoIiecca M0 AUCIUITUHE.
[Tepedenp ucnonbp3yeMoro NporpaMMHOro odecreueHus npejacrasieH B Tadmuune 10.

Tabnuua 10— IlepeueHs nporpaMMHOTo 00eceyeHHsI

004(075) Kpacunsuukos, H.H. 103
K78 MynbTUMEIUATEXHOJIOTUH B
UH(POPMALIMOHHBIX CHCTEMAX.
[IpencraBnenne u 06padboTKa M300paKeHUN B
KOMIIbIoTEpe : yueOHoe mocobue / H.
H.Kpacunsnukos, O. U. Kpacunsaukosa ; C.-

Ne /it HaunmenoBanue
1 Windows 7 / Windows 8

2 Development studio Visual C/C++

3 Intel OpenCV

4 Gimp




8.2. [lepeuenn WH(POPMAITMOHHO-CIPABOYHBIX CHCTEM,UCIIOIb3YEMBbIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeuenb UCHOIB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTaBICH B
tabnue 11.

Tabnuna 11— Ilepeuenb nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Or1eHKa KOMITETEHITHN

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
S5-0asuIbHAs IIKajia PAKTEp bopvp

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIICCTBICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUILINHE, TIPeCTaBlieH B Tabmumel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

OOyJarommiics:

— TBEPJI0 YCBOWJI MPOTPAMMHBINA MaTepuai, rPaMOTHO U MO CYIIECTBY
U3JIaraeT ero, ONUpPasiCh Ha 3HAHUS OCHOBHOM JTUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOILIO» — YBSI3bIBACT YCBOCHHBIC 3HAHUSA C HPAKTHUYCCKOH JIESATEIbHOCTHIO
«3AUTEHOY HATPaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

— IPABMIILHO BBIMONHHI 0T 70% 110 89% TECTOBBIX 3aJaHUH .

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (npu HEOOXOMMOCTH)

1 MynbTuMeanitHas TEKIUOHHAS ay AUTOPUS

KommnsrorepHnas kiacc

3 YuranbHbI 321 OMOINOTEKH

— 00ydJaromuiicss yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIN MaTepHal,
[0 CYLIECTBY M3JaraeTr €ro, OIMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU

JIUTEPATyPBhI;
— JIONyCKaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;
«yJIOBJICTBOPUTENIBHO» | — UCIBITBIBACT 3aTPyJHEHHUS B IPAKTUYECKOM INPUMEHEHUM 3HAHUU
«3a4TECHO» HallpaBJICHUS,

— cJ1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,

— 3aTpyaHSACTCS B (OPMYITUPOBAHUHN BBIBOJIOB M 000OIICHUI;

— YaCTUYHO BJIAJICET CUCTEMOM CIEIIUATU3UPOBAHHBIX OHSATUM.
— NPaBHJILHO BRINOJHUI OT 51% 10 69% TeCcTOBBIX 3ajaHui .

10. Ouenounsle cpeacTBa JIs IPOBEACHUSI IPOMEKYTOUHOM aTTecTalluu
10.1. CocTtaB OLIEHOYHBIX CPEICTBAJISA IPOBEACHHUS NPOMEXKYTOUHOW aTTecTaluu
00yyJaronmxcs no JMCUUILTMHE TTPpUBEIeH B Tabnuie 13.
Ta6muma 13 — CocTaB OLIEHOYHBIX CPEACTB JUISL IPOBECHHUS IIPOMEKYTOYHOHN aTTeCTalluu

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUHBIX CPEACTB

JuddeperumrpoBanubiii 3a4éT Crnucok BONpocoB;

— oOyuarolmuiicss He YCBOWJI 3HAYUTENbHOM dYacTh MpOrpaMMHOTO
MaTepuana;
— JIOTyCKaeT  CYyIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYJIOBJICTBOPUTEIIFHO» | PACCMOTPEHUH TPOOJIEM B KOHKPSTHOM HAIPABJICHHH;
«HE 3aYTCHO» — UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MOJIOKECHHUS;
— He (HOpMYITUPYET BHIBOAOB U 000OTIICHHIA.
— IPAaBUJIBHO BBINOIHUI MeHee 51% TeCTOBBIX 3aNaHUH .

10.2. B kauecTBe KpHUTEpUEB OLEHKH YpOBHSI C(HOPMHPOBAHHOCTU (OCBOEHMS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas puBeaeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET UCIOJIB30BATHCS
100-6amnpHas  mKaja  MOAYJIbHO-PEHTHHIOBOM  cHCTeMbl ~ YHHUBEPCUTETa,  IpaBHIIa
UCIIOJIB30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETEHIUH

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WU UHBIE MATEPHAJIBI.
Bomnpocs! (3agaun) /i 5K3aMeHa MpeacTaBiIeHbl B Tadbnue 15.

Tabnuma 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Or1eHKa KOMITETEHITUH

Xapaxrepructuka chOpMUPOBAHHBIX KOMIIETEHIINIA
5-OayUIbHAs HIKaIa P p (opmpo

OO6yuaromuiicst:

— r1y0OKO U BCECTOPOHHE YCBOUI MPOTPaAaMMHBIN MaTepua,

— YBEPEHHO, JJOTUYHO, [TOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

— OMUPAsICh Ha 3HAHWUSI OCHOBHOM W JIOMOJIHUTEIBHOW JIUTEpaTypHl,
«OTIIMIHO TECHO CBSI3BIBAET YCBOCHHBIC HAYYHBIC TOJOXKECHHS C MPAKTUYECKON
«3a4TEHO JeSATEIbHOCTBIO HAIIPaBICHUS;

— yMes0 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeNaeT BBIBOILI U 0000IIEHUS

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MIOHATHM.

— NIPaBHIIBHO BBIMOAHMI 0T 90% 110 100% TecTOBLIX 3aJaHUM .

Ne n/m [Tepeuens BompocoB (3a7a4) A7 SK3aMeHa Kox
MHIMKATOpa
Y4eOHbIM MJITAHOM HE MPEAYCMOTPEHO
Bormpocs (3agaun) ans 3aueta / nud . 3auera npeacrapieHsl B Tadbaune 16.
Tabauma 16 — Bonpocs! (3agaun) nis 3auera / audd. 3auera
Kon
Ne n/nn [Tepeuens BompocoB (3amay) ams 3a4yera / Audd. 3auera HHKATOPA
1 AKTHBHBIE U IACCUBHBIE €CTECTBEHHBIE U UCKYCCTBEHHbIE I1K-2.3.1
3pUTENbHBIE CHCTEMBI, CBA3b UX KOHCTpYKLUU co cBoiictBamu | [1K-2.3.2
OKPYXaIOIIEH Cpeabl. [K-2.V¥.1
2 Bunbr undopmaryn, n3BiekaeMoi eCTeCTBEHHBIMU U [IK-2.¥ .2
VCKYCCTBEHHBIMU 3PUTEIIbHBIMU CUCTEMAaMU U3 [1IK-2.B.1
BOCIIPUHUMAEMBIX BUJICOIAHHBIX. I[1IK-2.B.2
3 TpynHOCTH pacrmo3HaBaHUs U UHTEPIPETAUU I1K-3.3.1
BUIONH(BOPMAIHH, 00YCIOBIEHHBIE CBOMCTBAMU I1IK-3.3.2
OKPY’KaIOIEr0 MUPA M KOHCTPYKIIMEH 3pUTEIbHBIX CHCTEM. I1K-3.3.3
4 I[IpeoGpaszosanne Dypoe, ero coiicta. [lepenarounas IIK-3.3.4
¢yukims cucremsl. [loustre QuabTpa. IIK-3.V.1
5 [TpomyCcKaIoNMe ¥ OTPAXKAIOIIHE TOJI0rPAMMEL. IIK-3.Y.2




Ontuyeckoe npeodpazoBanne Pypoe. ['onorpadudecknii
Koppensatop. CoriacoBaHHBIM U BOCCTAHABIMBAIOIIUN
(GUIBTPBL

Fonorpa(bnqecm/le pacCrno3HaroIre aBTOMAarThbl.

PacnioznaBanue n3zobpaxenuii MetooMm Oypbe-MenHa,
MIPEUMYIIECTBA U HEJOCTATKHU.

PacrioznaBanue o0pa3oB B MPOCTPAHCTBE MIPU3HAKOB.
[TocTpoeHne TUCKPUMHHAIIMOHHON TTOBEPXHOCTH JJIS
HOPMAaJIbHO pacipe/ieICHHBIX BEKTOPOB MTPU3HAKOB C
W3BECTHON KOBAPUAIMOHHON MaTpPHUILICH.

10

Knaccudukanus 06pazoB METOA0M MaKCUMAaILHOTO
MIPaBIOTOI00HS.

11

ITocTpoeHne MTMHENHBIX JUCKPUMHUHALIMOHHBIX IIOBEPXHOCTEH
10 U3BECTHOM BBIOOPKE KJIACCH(PULIIMPOBAHHBIX 00pa30B.

12

[TocTpoeHre HENMHEHHBIX PA3ACIAIONIMX TOBEPXHOCTEH B
MOJIHOM 0a3rce OPTOHOPMHUPOBAHHBIX JIMHEHHO-HE3aBHCHMBIX
HEJTMHEWHBIX QYHKIUH.

13

[Tonunomsl Jlexxannapa, Jlareppa, Opmura.

14

ITocTpoeHne MoJIHOM CUCTEMBI TMHEUHO-HE3aBUCUMBIX
OPTOHOPMHPOBAHHBIX (PYHKIINH MHOTHX ITEPEMEHHBIX Ha
OCHOBE II0JIHOM CUCTEMBI JTMHEUHO-HE3aBUCUMBIX
OPTOHOPMHPOBAHHBIX (PYHKIMH OAHOM MepeMEeHHOH.

15

Mertoa rpaiMeHTHOrO CIyCKa. AJIrOpUTM 00y4eHUs
IIEpUENTPOHA KaK YAaCTHBIN CIIydald MEeToAa rPaueHTHOTO
CIIyCKa.

16

UckycctBennas neiiponnas cetb BACKPROPAGATION,
JITOPUTM ee 00yUeHHUsI.

17

[ToHsTHS KOBapUAITMOHHON MATPUIILI U COOCTBEHHBIX
BekTopoB. [IpeobpazoBanue Kapynena-Jlosna.

18

Kitacrepusanus meronom K urepaTuBHBIX BHYTPUTPYIIIIOBBIX
CPEIHHUX.

19

Knacrepusanuus ructorpaMMHBIMU METOJITAMH U METO10M
rpadoBoro pa3OueHusl.

20

MeTpuku B MpocTpaHCTBE MPU3HAKOB. PaccTosHue
MaxasioHoOmuca.

21

WNuBapuanTHsle npu3Haku. [Ipoexkuun npusHakoB Ha
MOANPOCTPAHCTBA, MHBAPUAHTHBIE K Pe0oOpa30BaHMUIo.
MowmenTHbIe MHBapuaHThl. MHBapuaHTel Dyphe.

22

[Ipoekuust n300pa>keHusl Ha MPOCTPAHCTBA, MHBAPHUAHTHBIE K
tuny o0bekTa. Criocod nocTpoeHus 0000IIEHHBIX STATOHHBIX
GbyHKIUHI 1715 13MepeHus napameTpo apPuHHOrO
peoOpa3oBaHuUs.

23

W3mepeHune mapaMeTpoB CMENICHHS U HEPAaBHOMEPHOTO T10
HaMpaBJICHUIO MacIITAOUPOBAHUS C TIOMOLIBIO KOPPEISALUN
n300paXkeHus ¢ 0000IIEHHBIMH 3TATOHHBIMU (QYHKIUSMHU.

24

W3mepenne mapaMeTpoB BpallleHHsl, 3¢pPKaTbHOTO OTPAKEHHS U
MacIITaOUPOBaHUS C IOMOIIBIO KOPPENSUU N300pakeHus C
000011IeHHBIMU 3TATOHHBIMH (PYHKIIUSIMH.

25

CuHTakcuyeckoe pacrno3HaBanue 00pazoB. opmasibHbIC
rpaMMaTuKHU: andaBuT, NpeIoKeHne, I3bIK, TPaMMaTHKA.
[Ipumepsl rpammaTuk. [IpuMepsl MOpOKAEHUS PEAJIOKEHUH C
MIOMOUIbIO I'PAMMAaTHK.

IK-3.Y.3
I1K-3.B.1
[IK-3.B.2

26

[TpuMmepb! onrcaHus IByMEPHBIX OOBEKTOB € TIOMOIIBIO
dbopManbHbIX rpaMMaTuK. [IpuMepbl cHHTaKCHYECKOTO
pacro3HaBaHUsI XPOMOCOM.

27

VilydiieHne kauecTBa H300pakeHus ¢ HOMOILBIO
HU3KOYaCTOTHON M BHICOKOYACTOTHON (DMIIBTPALIUH B
IPOCTPAHCTBEHHON 00JIaCTH U 00JIACTH CIIEKTPa
IIPOCTPAHCTBEHHBIX YaCTOT.

28

VYiydiieHue KauecTBa M300paKeHUs MMyTeM yaleHUs
ONpEJIETICHHBIX YYaCTKOB CIIEKTPA €ro MPOCTPAHCTBEHHBIX
4acToT.

29

VYirydiennue KauecTBa H300paKeHUs IIyTEM PEryTupPOBAHHUS
JIOKQJIbHOM KPYTHU3HBI II€PEIaTOUHOM XapaKTepUCTUKU
«BXOJIHASI IPKOCTD MUKCEJIA / BBIXOIHAS SIPKOCTh MTUKCENIAY.

30

IIpeoOpazoBanue Xada.

31

Anmpoxkcumanys KOHTypa OTPe3KaMHy MPSIMbIX JIMHUI
METOJIOM HaWMEHBIIKUX KBAJAPATOB.

32

Mogenb CTpyKTYpPHOTO aHAIM3a KOHTYPHBIX H300paxeHHH,
npeioxkeHHasi My4HUKOM U 3aBaJTUIIMHbIM.

33

Brigenenue rpanui ¢ nomonibio LOG- u DOG-gunbtpos.
[TocTpoeHre KOHTYPOB C MMOMOMNIBIO JeTeKTopa KpaeB KoHHH.

34

[TousiTrie rpagueHTa. BorurcieHue mosst rpaiieHTOB ¢
nomoinbio Macok IIpesutt, Cobensi, PoGepTca.

35

[TonsiTue Tekctypsl. Onucanue TEKCTYPhl C IOMOIIBI0 MAaCOK
JIaBca.

36

[Tonsitue Tekctypsl. OnucaHue TEKCTYPbI C TOMOILBIO
THECTOTPAMM IapamMeTpoB (HOPMBI TEKCEIIOB.

37

[Tonsitre TekcTypbl. OnucaHue TEKCTYPHI MO MIIOTHOCTH
pacnpeeseHus IpaHull pa3Horo HanpasiieHus. Onucanue
TEKCTYPHI 110 CEKBEHTaM.

38

[TonsiTue TekcTypbl. OnrcaHue TEKCTYPhI C TOMOILBIO
aBTOPETPECCUU SPKOCTHU ITUKCEIIA IO €70 OKPECTHOCTAM
Pa3HBIX TOPSJIKOB.

39

[TonsiTue TekcTypbl. OnrcaHue TEKCTYPbl HA OCHOBE MAaTPHI]
CMEKHOCTH.

40

[TonsiTue TekcTypbl. OnrcaHue TEKCTYPhl HA OCHOBE
CIIEKTPAJILHOIO MTOAXO0AA.

41

[TonsiTue TekcTypbl. OnucaHue TEKCTYPhl HA OCHOBE
CTaTUCTUYECKUX IIPU3HAKOB.

42

OOBEKTHO-HE3aBUCHUMBIN CTPYKTYPHBIN aHAJIU3 KaK
albTepHATHBA OIPAHUYEHHBIM BO3MOKHOCTSAM
KOPPEJSILIMOHHBIX PACIIO3HAIOUINX CUCTEM U SKCIIEPTHBIX
cucreM. O0111ee MOHATHE O CTPYKTYPHOM OIUCAHUU
M300paKeHHI.

43

Merton onpezenennst ”3MEHEHUsI HAKJIOHA TOBEPXHOCTHU T10
MIPOEKTUBHOMY TIPe0Opa30BaHNI0 HAOI01aeMbIX Ha HEH
TEKCEJIOB.

44

Crpaterust GopMHUpOBaHUS 30H BHUMAHUS: METObI aaNTallun
MOJIOXKEHUS, pa3Mepa U GOpMbI 30HBI BHUMAHMS U IMANa30Ha
SAPKOCTH MUKCEJIOB BBIICISIEMOr0 B Heil 00bEKTa.

45

O npUMEHHMOCTH CTPYKTYpPHOTO Kiaccudukaropa,
UCTIONB3YIOLIETO €ANHYIO MOZEIb T€OMETPUIECKOTO
npeoOpa3oBaHusl, Ul COMOCTABICHUS U300paKeHUN




TPEXMEpHBIX U TUIOCKUX ClieH. [lyTH pemeHus npodaemsl
CTPYKTYPHOTO aHAJIN3a TPEXMEPHBIX CIICH.

46

MHOTrOypOBHEBBII KOHTYPHBIH CTPYKTYPHBIN KJIaCCH(PHUKATOD,
peaM3anys B HEM METOJ1a alaliTUBHOTO PE30HAHCAa HAa yPOBHE
PEMOHTUPOBAHMS TPy CTPYKTYPHBIX JJIEMEHTOB.

47

[Ipumep peanuzanuu MeTo1a aJaNTUBHOIO PE30HAHCA IPU
PEMOHTHPOBAHUU CTPYKTYPHBIX ONIMCAHUN KOHTYPOB B
HepapXHUECKOM CTPYKTYPHOM KilacCU(UKATOPE.

48

MeTo bl rpynnIupOBaHusl KOHTYPHBIX CTPYKTYPHBIX
JJIEMEHTOB. /[ByXypOBHEBOE HEPAPXUYECKOE CTPYKTYPHOE
COIOCTaBJICHNE U300paKEHNN Ha YPOBHAX CTPYKTYPHBIX
JIEMEHTOB M IPYIII JJIEMEHTOB.

49

CTpyKTypHOE CONOCTaBIEHUE U300paKeHUH ImyTeM 00X0/1a
nepeBa pemeHnid. KoHTypHBIE CTPYKTYpHBIE 3JIEMEHTHI,
MMPUMCHACMBIC ITPU COITOCTABJICHUHU; UX COOCTBEHHBIE
napaMeTpsl U MapaMmeTpbl B3aUMHOI0 Mo10keHus. OO0bEeKTHO-
HC3aBUCUMBIC OI'paHUYCHUSA, UCITIOJIb3YCMBIC ITPHU
CONIOCTABJICHUY CTPYKTYPHBIX ONUCAHUI.

50

O HeoO0X0AMMOCTH TPYNIIUPOBAHUSI IPOCTHIX KOHTYPHBIX
CTPYKTYPHBIX 2JIEMEHTOB. /IByXypOBHEBas HEpapXUUECKast
HeliponHas ceTh Xonuina-Tanka, peanu3yromas TpUHIHIT
aJlalITUBHOTO PE30HAHCA.

51

OnnaoypoBHEBas HelipoHHas ceTh Xondwiaa-Tanka s
CTPYKTYPHOTO pacro3HaBaHusi H300paKeHUH.

52

HckyccrBennas HeliponHas cetb NEOCOGNITRON:
CTPYKTYPHOE pacro3HaBaHUEe N300paKEHUHN, IIPHHIIUATT
aJIalTUBHOTO PE30HAHCA.

53

AdduHHBIE 1 TPOSKTUBHBIE TPEOOPA30BAHUS U DJIEMEHTHI
n300pakKeHHi, YCTOHUMBBIC K TAKMM IPE00pa30BaHMSIM.

3aMUIIATE apTYMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB!

- CTATUCTHUYECKUE MOMEHTHI,

- CHIEKTpaJIbHbIE TPU3HAKH;

- BHepreTudeckue kapTel Jlasca;

- IapaMeTPhl OMUCAHMSI TPOCTPAHCTBEHHOM (DOPMBI TOBEPXHOCTH.

CooTtHecuTe mnepevrciIeHHbIe TEXHOJIOTUU O0pabOTKU H300pa>keHUil c
JAHHBIMHU, OTHOCSIIMMHCS K UX omnucanuto. I[IpounTtaiite Texkctr u
YCTaHOBUTE COOTBeTCTBUE. K KaXIOW MO3UIMHU, JaHHOM B JIEBOM
CTOJI01IE, OI0EPUTE COOTBETCTBYIOLLYIO MO3UIIMIO B IPABOM CTOJIOLE:

I'onorpamma KOHTYD

Paspensronias noBEpXHOCTh uHTephepeHIust

Aunroput™m KoHuu KJIACTEP
Beibepute mocnenoBareabHOCTh JIEHCTBUM, KOTOpBIE HEOOXOAMMO
BBITOJIHUTD, 4TOObI IIOCTPOUTH CUCTEMY aBTOMAaTHYECKON

KJIacCU(pUKAUU OOBEKTOB IO BEKTOPaM IMPU3HAKOB, paclpeesieHHbIX
0  HOPMAJIbHOMY  3aKOHY  (NPOYMTAMTE  TEKCT, YCTAaHOBHTE
MOCJICIOBATEIPHOCTh  JICHCTBUI W 3alUIIUTE COOTBETCTBYIOIIYIO
MOCJIEIOBATEILHOCTh OYKB CJIEBa HAMPABO):

a) MIOCTPOUTH Pa3JICISIFOIINE TOBEPXHOCTH B IPOCTPAHCTBE IPU3HAKOB
Ha OCHOBE CTaTHCTHYECKHUX ITApaMETPOB BEKTOPOB MPU3HAKOB OOBEKTOB,
MOJIeKAITNX KIACCU(PUKALINH;

0) BBIOPATH MOIXOISAIILYO IS KITacCH(UKAIIMH O0BEKTOB CUCTEMY
IPU3HAKOB (KOMIIOHEHTHI BEKTOPOB IIPU3HAKOB);

B) PACCUMUTATh CTATUCTUYECKHE MApaMETPhl BEKTOPOB MPU3HAKOB IS
MOCTPOCHHUS X HOPMAJILHBIX PaCIpeICIICHUIA TSI 00BEKTOB,
MPUHAJICKAITUX Pa3HBIM KJIaccaM,

I') U3MEPUTH KOMITOHEHTHI BEKTOPOB IIPU3HAKOB TPEACTABUTEIHLHOTO
MHOKECTBA 00OBHEKTOB.

B Tadmurte 17.
Tabnuna 17 — IlepedeHb TeM Uit BHITOJHEHUS! KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

IlepedyeHpb TeM AJIs BBIOJIHEHUSI KypCOBOTO MPOEKTa/ KypCOBOW pabOThl IMpe/CTaBlIEHbI

Onumure NopsA0K AEHCTBUN IPU TOCTPOEHUH HA N300pakeHUU
KOHTYPOB 00BEKTOB aaropuTMOM K9HHU, 3alUIINTE Pa3BepHYThIN
000CHOBAHHBIN OTBET.

Ne /i [TpuMepHBIil mepeueHb TeM Il BBIMOJIHEHUSI KYPCOBOTO MPOEKTa/ KypCOBOM
- paboThI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
BOHpOCI)I IJI1 IIPOBEACHUA HpOMG)I(}’TO‘{HOﬁ arreécCrallin B BHUAC TCCTUPOBAHUA

npeJcTaBIeHbI B Tabuie 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JJIsl TECTOB

Kakue mnporpammubsie maketsi MATLAB  opuenTHpoBansl Ha
pa3pabOTKy HCKYCCTBEHHBIX HEHWPOHHBIX ceTeil? [lpouwntaiite TEKcT,
BbIOEpUTE  TMPaBWIBHBIH  OTBET WM 3alHIIUTE  APTYMEHTHI,
000CHOBBIBAIOIIIE BHIOOP OTBETA!

- Filter Designer;

- Signal Analyzer;

- Neural Network Toolbox;

- Signal Processing Toolbox.

y Kon
Ne n/m IIpuMepHBIii IepedeHpb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1 Kakas merpuka yduThIBaeT pa3dbpoc BeKTOpoB 3HadeHui mnpusHakoB? | [1K-2.3.1
[IpounTaiite TeKcT, BbIOEpUTE MpaBWIbHBI oTBeT u 3anummre | [1K-2.3.2
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA: [IK-2.V.1
- MeTpuka Lo; [IK-2.V.2
- MeTpuka MaxanaHo0uca; [IK-2.B.1
- MmeTpuka Li; [IK-2.B.2
- METpUKA Lo. [IK-3.3.1
2 Kakue cuctembl MpPU3HAKOB HMCHONB3YIOTCS Ut onucanus tekctypbi? | [1K-3.3.2
[IpounTaiiTe TEKCT, BbIOepHTE MpaBHibHbie BapuaHThl otBera u | I1K-3.3.3

Kakue cneunanusupoBannble naketsl MATLAB wucnonbs3yrores as
penieHus 3a1a4 KOMIbOTepHOTro 3penus? [IpounTaiite TeKCT, BHIOEpUTE
NpaBUJIbHBIE  BAapuUaHTBl  OTBETOB M 3alHIIUTE  apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETOB:

- Financial Toolbox;

- Datafeed Toolbox;

- Computer Vision Toolbox;

- Image processing Toolbox

- Trading Toolbox.

CootHecute QyHKIMU MPpoBOI 00padOTKK N300paKeHUN OMOIMOTEKH
OpenCV ¢ TepMHHAMHM, OTHOCAIIMMHUCS K BBINOJIHAEMBIM HMHU
onepanuusM. [IpountaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE. K Kax 101
MO3UIIMHM, JTAHHOW B JIEBOM CTOJIOIE, MOAOEPHUTE COOTBETCTBYIOIIYIO

I1K-3.3.4
IIK-3.V.1
[IK-3.Y .2
IIK-3.¥ .3
I1K-3.B.1
IIK-3.B.2




MO3UIIMIO B IPAaBOM CTOJIOLE:

cv2.imread npeoOpa3oBaHKE IIBETOBOTO MPOCTPAHCTBA
cv2.imwrite gyreHue u3 (aiina
cv2.warpPolar adhpuHHOE MpeodpazoBaHme
cv2.warpAffine cucTeMa KOOpHHAT
cv2.cvtColor 3anuch B hani
9 Bribepure mnocnenoBatenbHocTh  omepammii  MATLAB, kotopbie

HEOOXOMMO BBITMOJHUTB, YTOOBI 3arpy3uTh W300pakeHue u3 ¢aiija B
MaccuB, OTOOpa3sUTh €ro Ha SKpaHe W 3amucath B JApYyrou ¢aiin
(mpounTaliTe TEKCT, YCTAHOBUTE IIOCIIEOBATEILHOCTh JCHCTBUI U
3alUIIATE COOTBETCTBYIOIIYIO IIOCIICAOBAaTENbHOCT, OYyKB — CJeBa
HaIpaBo):

a) imwrite(f, ‘D:\hisimage\picture*, ‘tif*);

0) imshow(f, []);

B) f=imread(‘D:\myimage\picture.jpg®);

10 HeoOxoaumo i npu peleHnu 3a1a4 aBToMaTu4eckoid 00paboTku
n3o00paxeHuil Ha s3bike Python 3arpyskaTh B HEro CKOMIUIMPOBAHHYIO
MIPOrpaMMy, 3alHIIUTE pa3BePHYThIH 00OCHOBAHHBIN OTBET.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIMXCS 3a09HOU (hOPMBI
00ydJeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmotpeno

10.4. Metonuyeckue  MaTepuaibl,  OMNpEACNAIOIIMe  MPOLEAYyphl  OLIEHWBaHUS
WHIMKATOPOB, XapaKTePU3YIOMUX JTanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJEPKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIIMX TOPSAIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXYTOYHON aTTECTAI[MH O0YYarOIIIXCs
I'VAIL

11. Mertoauyeckue YKa3aHusA AJid o6yqa}omnxc;1 10 OCBOCHHIO AU CITUITIIIMHBI

11.1. Meronunyeckue ykazaHusi Uil OOYYalOUIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riIyOOKOoe M sCHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JieKIUMU B
paMKax TUCHMIIJIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMeHTaIbHBIX Mpo0JeM AMCUMIUIMHBL, METOJOB HAay4YHOTO [IO3HAHUS, HOBEHIINX
JOCTHO)KEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIHs BBINOJIHSAET METOAO0JIOIHYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMaMOHHYIO0 (pyHKUMHU. JIeKHs packpblBaeT MOHATHIHBIN anmapat
KOHKPETHOW 0o0JlacTH 3HaHus, €€ MpoOsieMbl, AaeT LEeIbHOE NPEACTaBIECHUE O AUCIUIUIMHE,
[IOKAa3bIBACT B3aUMOCBS3b C APYTUMU JUCLUIUIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMHUCS JIEKIIMOHHOTO MaTepuana:

— TIIOJIyYEHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHUW, YpPOBEHb
KOTOPBIX OINPEESIETCS EIEBOM YCTAHOBKOW K KaK/10M KOHKPETHON TEME;

— IIOJIy4€HHE OIbITa TBOPUYECKOH pabOThI COBMECTHO € IPENOJaBaATEIIEM;

— pa3BuTHE MNpOo(ecCHOHATBHO-IEIOBBIX  KAauyecTB, JIIOOBU K  TpeaMeTy |
CaMOCTOSATEJIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsIBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON PabOThI;

— TIOJIy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTUSI HAYKM W TEXHUKHM U O
MIPOTHO3€E UX Pa3BUTHsI HA OJIMKAMNIIINIE TOIBL;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH U
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmMyIHpOBKax);

— TOJy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSTHH.

JIeKIMOHHBIA  MaTepuall MOXXET CONPOBOXKIATHCSA JIEMOHCTpalMed ClaigoB U
WCIOJIb30BAHMEM Ppa3laTOYHOTO MaTepuaja IpPU MPOBEACHUU KOPOTKUX JUCKYycCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHK 10 JUCITUTIIMHE.

11.2. MeTtonuueckne yka3zaHus JUIsl O0y4aroIIMXCs 110 y9acTUIO B CEMUHApax
Y4eOHBIM ITAHOM HE TIPEyCMOTPEHO.

11.3. Meronuueckue yka3zaHus aisi OOydYarOMIMXCS MO TMPOXOXKIECHUIO MPAKTUYECKUX
3aHATUN
Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.

11.4. Meronuueckne ykasaHus Uil OOyYarOIIMXCS IO BBIMOJHEHUIO Ja0OpaTOPHBIX
pabor

B xome BbmmonHeHHs 1a0OpaTOpHBIX paboT oOydarommMics [OJKEH YIIyOuTh u
3aKpenuTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJEThb COBPEMEHHOM METOAMKOH M TEXHHUKOH
HKCHEPUMEHTa B COOTBETCTBHUH C KBATU(PUKAIMOHHONW XapaKTEPUCTHKOW OOYyYaromIeTrocs.
Brimonnenue 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Beinonnenue nabopaTopHbIX paboT 00ydaromuMcs SIBJISE€TCS HEOThEMJIEMOM YacTbio
W3yYEHUS JUCIMIUIMHBI, OIpeNeIieMOi ydeOHBIM IIJJAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreyrBaoIUM pellIeHUe CIeIYIOIUX OCHOBHBIX 3ajlau 00y4aromerocs:

— IpUOOpeTeHHE HABBIKOB MCCJIEIOBAHMUSA IPOLIECCOB, SIBIEHUH U  OOBEKTOB,
U3y4aeMbIX B paMKaxX JaHHOW JUCIUILIMHBL,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKHX 3HAHWUN, MOJYyYEHHBIX Ha
JeKIUSX;

— IoJyuyeHHe HOBOM MH(OpMAIMK 110 N3y4aeMOl AUCHUILINHE,

— TIpHOOpeTeHHEe  HABBIKOB  CaMOCTOSTEIbHOM  paboThl ¢ J1abopaTOpHBIM
00opyI0BaHHEM U MTPUOOPaAMHU.

11.5. Metonuueckne ykazaHus JJisi 00Y4arOIIMUXCsl 1O BBITTOJIHEHUIO KYPCOBOTO TIPOEKTa/
KypcoBOH paboThI
YueOHBIM IJIAaHOM HE TIPETyCMOTPEHO.

11.6. MeTtonuueckne yka3aHus JUIsi OOyYarOIIMXCS M0 MPOXOKIECHUIO CaMOCTOATEIbHON
paboThI

B xone BBIOMHEHUS CaMOCTOSATENbHONW padOThl, OOyUarOUIUIiCs BBHINOJIHSAET paboTy MO
3aJJaHUI0 M TP METOJMUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeacTBEHHOro
y4acTusl.

Jns oOyuaromuxcst mo 3aoyHoi (opme oOydeHMs, CaMOCTOSATENbHAas pabdoTa MOXKET
BKJTFOYATh B C€0S1 KOHTPOJIBHYIO paboTy.

B nporecce BbIMONHEHUs] CaMOCTOSTENbHOW paboThl, y oOywaromerocs (GopMupyercs
1enecooOpa3Hoe IIaHUpOBaHHE pabovyero BpeMeHHU, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
Y HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHWUH, 00ECIeYMBAET BBHICOKHUN
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YEHHs, MOMOTaeT MOJYYUTh HABBIKU IOBBIIICHUS
poheCCHOHATBLHOTO YPOBHSI.



MeroaudeckuMH ~ MaTepUallaMK,  HaNpaBJIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00y4JaromuXCsl, IBISIOTCS:

—  y4eOHO-METOAMYECKHA MaTepHal MO AUCIHUILTNHE;

METOJIMYCCKUE YKA3aHUs M0 BHITIOJHEHUIO KOHTPOJIBHBIX pa0oT (s 00yYaromuxcs 1Mo
3a04HOM opMe 00yUeHUs).

11.7. Meronuyeckue ykazaHus s OOydyaroOlUUXCSd [0 MPOXOXKIEHUIO TEKYIIETo
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH IpeAycMaTpUBAeT KOHTPOJb KauyecTBa 3HAHUI
00yyYaromxcs, OCylIECTBISIEMOr0 B TEUEHHE CEMECTpa C IeJIbI0 OIICHUBAHUS XO0J1a OCBOCHUS
JUCIUTUIAHBI.

11.8. MeTonuueckue ykazaHUs I OOYYAIONMIUXCS 1O MPOXOXKIACHUIO MPOMEKYTOUHON
aTTeCTaIUU.

[IpomexyTouHas  arTectanus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB OOy4eHHs MO AuciuruinHe. OHa BKIIIOYAET B
ceost:

— muddepeHunpoBaHHbI 3aueT — 3T0 ¢dopMa OIEHKHA 3HAHWM, MOTYyYEHHBIX
00yyJaromuMcs Mpy U3yYeHUHU JAUCIUIUIMHBI, TIPU BBHIITOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIEA0BATEIbCKUX PAOOT U MPOXOXKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
COTIUYIHOY, «XOPOIIOY, KYIOBJIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY.

Jluct BHeceHUs: U3MEHEHUH B pabouyro MporpamMmy JUCIUILTNHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.
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ConeprxaHre U3MECHCHHUH W JOTIOTHCHHI
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