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AHHOTALUSA

Jucuunnnna «AnroputMbel 00paboTKH LU(POBLIX JAHHBIX» BXOJIUT B BapHATHBHYIO YacTb
00pa3oBaTeNbHOM IpOrpaMMBl  TIOATOTOBKM oOydwaromuxcss 1o  crenuansHocTH  «09.05.01
«[IpumeHeHne W OKCIUTyaTalus ABTOMATH3MPOBAHHBIX CHUCTEM CHELHAIbHOTO Ha3HAUYCHUS»
HAIPaBJICHHOCTb «ABTOMATU3HPOBAHHBIE CUCTEMbl O0OpPAOOTKM HMH(OPMALMU U YHPABICHUS.
Jucnumninaa peanusyercs kadenpoit Nel4.

JlucumnninHa HaueneHa Ha (JOPMHUPOBAHKE Y BBITYCKHHUKA

MpOoQeCCHOHATBHBIX KOMICTEHIINIL:

IMK-21 «cmocoOHOCTh cO3AaBaTh M NPUMEHSITh MaTEeMaTHYECKHE MOJEIH OOBEKTOB M
MPOLIECCOB, BEIOMPATH METO/IbI HX HCCICIOBAHUS U pa3padaThiBaTh alfOPUTMBI X Peaji3allum).

ConepxaHie AWCIMIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C aBTOMATHYECKON
00paboTKOi1, aHATN30M M PACIO3HABAHHEM M300paKEHHH.

[IpenoxaBanne QUCHUIUIMHBI IIPEAYCMATPUBACT Cliexyromme (GopMbl OpraHu3auy yaeOHOTro
mpoliecca: JISKIHH, 1a00paTopHbIe pabOThI, CAMOCTOSTEIbHAs Pa00Ta CTyICHTa, KOHCYJIbTAllUH.

[IporpamMMoili JMCUMIUIMHBL TPEIXyCMOTPEHBI CIEAYIONIME BHIBl KOHTPOJIS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHAs arTectanus B Gopme aupGppeHIHpOBAHHOTO 3a4eTa.
OO01u1ast TPYA0EMKOCTh OCBOCHUS JUCIUILIMHBI COCTABIISIET 2 3aUETHBIX €AUHMIIBI, 72 Yaca.

S13bIK 00yUYECHHS 110 JUCHUITIMHE «PYCCKHI).

1. TlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHS MO AUCHUITIUHE

1.1. Heau npenogaBaHusi JTUCUUIIMHBI
Lenpto npemnomaBaHusl JAUCHMIUIMHEL «AJTOPUTMBI 00pabOTKM LU(POBBIX JTAaHHBIX»
sIBJISeTCsl (popMUpOBaHUE MPO(ECCHOHAIBHON MOJrOTOBKH CTYACHTOB B 00JIACTH COBPEMEHHBIX
TEOPETHUYECKUX U MPAKTHYECKUX METOJOB MPOCKTUPOBAHUS U COMPOBOXICHUS MH(POPMAIIMOHHBIX
CHCTEM Pa3JIMYHOI0 Ha3HAYEHHs B YaCTH aBTOMATHYECKOW 0OpabOTKH, aHaINW3a M PacIiO3HABAHHS
n300paKeHUH.

1.2. IlepeyeHb MIAHUPYEMBIX Pe3yJILTATOB 00y4eHHsI MO TUCHUTIJIHHE, COOTHECEHHBIX C
IUIAHUPYeMbIMH pe3yabTaTtamu ocBoenusi OI1
B pesymbraTe OCBOEHMS JUMCUMIUIMHBI OOYYAIOIIMMCS JOJDKEH 001afaTh  CleAyIOUMI
KOMIICTCHIIUSIMU:
IMK-21 «crmocoOGHOCTh CO3AaBaTh W MPUMEHSITh MAaTEMATHYECKHE MOJETH 0OBEKTOB U MPOIECCOB,
BBIOMpATh METOABI UX HCCIICI0BAHMS U pa3pabaThiBaTh AITOPUTMBI UX PEaH3aLII):
3HaTh:
- OCHOBHBIE KOPPEJISIIMOHHBIE U CTPYKTYPHBIE METOJbl ABTOMAaTHYECKOTO
kiaaccuukanuu ¥ UACHTH(UKAUIUU 00pa3oB (CKAISPHBIX W BEKTOPHBIX JAaHHBIX
pa3IUYHON MPUPOBI, B TOM YHCIIE H300paKCHWil) M pacrio3HaBaHUs 00pa3oB B
HPOCTPAHCTBE NPU3HAKOB;
- OCHOBHBIC METO/IbI IPE0OPa30BaHMs JAHHBIX B LIENISIX O0JICTYCHHUS UX MPaBUILHOM
KinaccupuKanuy, MACHTU(GUKAMK U BU3yalbHOTO aHAJIM3a U BOCIPHATHS;
YMETb UCIIOJIB30BATh!
- METOJbl aBTOMATHYECKOW KiIacCH(DUKAMU M HpeoOpasoBaHMs AaHHBIX IPH
MPOEKTUPOBAHUH MH(POPMALMOHHBIX CHCTEM U CHCTEM YIPABICHHS;
- MeToJbl TpeoOpa3oBaHUs JAHHBIX JUIS OOJIErYeHHs] HMX aBTOMATHYECKOU
KkinaccupuKauy U UICHTH(HHUKALMU U BOCIPHUATHS YETIOBEKOM;
BJIaJICTh HABBIKAMMU:
- peanM3alliM CHCTEM IPeoOpa3OBaHMs, aBTOMATHYECKOW KiacCH)UKALUU H
uaeHTH()UKAIMY JaHHBIX (B TOM YHCIIe BUICOMAHHBIX) Ha si3bike C (B 4aCTHOCTH B
cpexne Microsoft Visual Studio);
- HCTIOJIb30BAaHMS IIAKETOB MHTEPAKTUBHOTO MPE0Opa30BaHMs U BU3yaIN3aluN
n3o0paxxeHui, Harpumep, Irfan-View, Photoshop i GIMP.
HMETBH OIIBIT JACSTEIBHOCTH:
- B 00JIACTH NPOEKTHPOBAHHS U PEATU3ALMU CUCTEM aBTOMATHYECKOTO aHAJIN3a
n300pakeHni Ha m1aTGopMax COBPEMEHHBIX SI3bIKOB IPOrPAMMHUPOBAHHUS.

2. MecTo AuCHUILUIMHBI B cTpykType OII

JucuunnuHa GasupyeTcss Ha 3HAHUAX, paHee IPUOOPETEHHBIX CTYJIGHTAMH NpU M3YYeHUH
CIEIYIOIHX JUCIUILINH:

— Maremaruka;

— Hndopmaruka;

— Iudposas 06paboTKa CUTHAIOB.
3HaHMS, TOJNyYCHHBIC IIPU U3YyYCHWH Marepuana JaHHOW JUCHMIUIMHBIL, MMEIOT Kak
CaMOCTOSATENbHOE 3HAYCHNUE, TAK U UCIOIB3YIOTCS IPU U3yYECHHUH APYTUX TUCHUILINH:

— Cucremsl 1udpoBoit 00pabOTKH CUrHAIOB U U300paXKEHHH;

3. Oobem gucuuminnel B 3E/akageM. uyac
JlanHbie 00 00ImIeM 00beMe AMCLMILUIMHBL, TPYJOEMKOCTH OTACNBHBIX BUIOB yueOHOW paboThI 1O

JACHUIIIAHE (I/I pacrnpeaeaceHue 3TOM TPYAOEMKOCTH 1O CCMCCTpaM) TNpeACTaBJICHBI B Tabsmre 1



Tabmuua 1 — O6beM U TPYAOEMKOCTb JUCLUIIINHBI

Bun yueOHOW padoTb TpynoemMkocTs o
Bcero
ceMecTpam
Ne7
1 2 3

OO01wAas TPYA0EMKOCTH 2/ 72 2/72
aucuunanabl, 3E/(dac)
Ayoumopnvie 3anamus, BCEro vac., 51 51
B mom uucne
nekiuu (J1), (dac) 34 34
na6oparopusie pabotsl (JIP), (dac) 17 17
Camocmoamensnas paboma, BCETo 21 21
Buji npoMexkyTOYHOr0 KOHTPOJIS: Hudd. Judd. 3au.
3auer, nudd. 3auer, sx3amen (3auver, 3ay.
Mudd. 3a4, Ik3.)

4. CopaepxxaHue TMCHUILIMHBI
4.1. PacnpeneseHue TPyA0eMKOCTH JUCIHUTIINHBI
1o pa3aesjaM M BUIAM 3aHATHI
Pasnem)l 1 TEMbI JUCHUIUINHBI U UX TPYAOEMKOCTb IIPUBEACHBI B Ta6J’II/ILIC 2
Ta6J’IPIIIa 2 — Pa3uem>l, TEMbI JUCHUIUIMHBI U UX TPYJAOCMKOCThH

4.2.

Coaepxxanue pa3iesioB U TeM JeKIHOHHBIX 3aHATHI

CopnepxaHue pa3AeiioB U TeM JICKIIMOHHBIX 3aHATHH NPUBEACHO B Tabnuue 3.

Tabnuia 3 - CoaeprkaHue pa3IelioB U TeM JIEKIHOHHBIX 3aHSTHI

Howmep paznena

Ha3Banue u conepxanue pa3iesioB U TeM JEKIIMOHHBIX 3aHATHIA

CucreMbl KOMIIBIOTEPHOTO 3PEHUSI - OCHOBHBIE MOHSTHSI.

Tema 1.1 - AKTHBHBIC W TIaCCUBHBICE €CTECTBEHHBIC H
HCKYCCTBEHHBIC 3PUTEJIBHBIC CHUCTEMBI, CBSI3b HX KOHCTPYKLHH CO
CBOMCTBaMH OKpPYKaIoLIEeH cpeabl.

Tema 1.2 - Buasl uadopmMaimu, M3BICKaeMON €CTECTBEHHBIMHU 1
HCKYCCTBEHHBIMH 3PHUTEIbHBIMA CHCTEMAaMH W3 BOCHPHHHUMAEMbIX
BHUJICOJaHHBIX.

Tema 1.3 - TpyzHocTH pacmo3HaBaHUSI W HUHTEPIPETALUU
BUIcoMH(pOpManny, 00yCIIOBICHHBIE CBOMCTBAMU OKPYXKAIOIIEro MHUpPa
¥ KOHCTPYKIIUEH 3pUTEIbHBIX CHCTEM.

KoppensinnoHnHbie MeTOABI pacno3HaBaHus 00pa3oB

Tema 2.1 - [IlpeoOpasoBanme Dypbe, ero CBOMCTBa.
Ilepenatounas ¢pyHkius cuctemsl. [lonsTre Gpuibrpa.

Tema 2.2 - [IpormycKaroIine 1 OTPaXKAIOI[KE FOJIOrPaMMBbIL.

Tema 2.3 - Onruueckoe  npeoOpasoBanne  Dypse.
T'onorpagpuueckuit KOppeJsTop. CortacoBaHHBIN u
BOCCTaHaBnuBawmmid  GuibTpel  [onorpaduueckre pacrmo3HaOIIHE
ABTOMATHI.

Tema 2.4 - Pacno3naBanme wn3obOpaxeHuit meronoM Dypbe-
MennuHa, IPEMMYIIECTBA U HEIOCTATKH.

Pacno3naBanne 00pa3oB B NPOCTPAHCTBe NPH3HAKOB
(o0yuyenme ¢ yuuTesaem).

Tema 3.1 - OCHOBHEBIE TIOHSTHS. IToctpoenue
JTUCKPHIMUHAIOHHOW IOBEPXHOCTH JUI HOPMAJIBHO PACHpEIeNICHHBIX
BEKTOPOB IPHU3HAKOB C M3BECTHOH KOBAPHALIMOHHOM MAaTpHUIIECH.
Knaccudukamus o0pa3oB METOZOM MaKCHMAJIBHOTO IIPaBIONOA0OUS.
ITocTpoeHne IMHEWHBIX AMCKPUMHHAIMOHHBIX IIOBEPXHOCTEH IO
M3BECTHOM BBIOOPKE KiIacCH(UIIMPOBAHHBIX 00pa30B.

Tema 3.2 - [IlocTpoeHne HEIMHEHHBIX  Ppa3lEIsIOIIUX
MOBEPXHOCTE B MOJHOM 0a3uce OPTOHOPMHPOBAHHBIX JIMHEHHO-
HE3aBHCUMBIX HeJIMHEHHbIX (yHkuuid. [TomuHomsl Jlexxanapa, Jlareppa,
Opmura. [loctpoeHne TOTHOW CHUCTEMBI JMHEHHO-HE3aBUCHMBIX
OPTOHOPMHPOBAHHBIX (YHKIMH MHOTUX IIEPEMEHHBIX Ha OCHOBE
MOJTHOM ~ CHCTEMbl  JIMHCHHO-HE3aBUCHMBIX  OPTOHOPMHPOBaHHBIX
(hYHKIMIA OZHOW TIEPEeMEHHOH.

Tema 3.3 — IIpeoOpa3zoBaHKe NPOCTPAHCTBA MPU3HAKOB JUIS
YJIY4IICHHUS] Pa3Ae/IIeMOCTH B HEM KJIACCOB 00Pa3oB.

Pa3zzensl, TeMbl JUCIUILTHHEL Jlexuuun | I13 (C3) JIP KII CPC
(1ac) (gac) (uac) (uac) (uac)
Cemectp 7
Pazpen 1. 2
Pazpen 2. 4 8 7
Pasgen 3. 10 3 7
Paznen 4. 2
Pasnen 5. 3
Pasnen 6. 3 6 7
Paznen 7. 0,5
Paznen 8. 3,5
Paszgen 9 2
Paszgen 10. 2
Pazgen 11. 2
Hroro B cemectpe: 34 17 21
Wroro: 34 0 17 0 21

HckyceTBennbie HeHpPOHHbIE ceTH, peanusyomue
NOCTPOeHHE JUCKPHMHMHAIIMOHHOH NOBEPXHOCTH B NPOCTPAHCTBE
NPU3HAKOB.

Tema 4.1 - Mopgenu =eiipona. Ilepuentpon PosenOnarra, ero
oOy4yeHne. MeTox TpPaaUCHTHOTO CIyCKa. AJTOpPUTM OO0y4YeHHs
HEepLENTPOHA KaK YaCTHBIN Cily4ail METO/1a rpaIHeHTHOrO CITyCKa.

Tema 4.2 —HckyccTeennas HeHpoHHas CETh
BACKPROPAGATION, anroputm ee 00y4eHuUsI.

Tema 4.3 — CucteMbl aBTOMaTHYECKOI0 paclo3HaBaHusi 00pa3oB
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(B 4aCTHOCTH, CUCTEMbI aBTOMaTHYECKOTO aHAllM3a M300paKCHUi) Kak
HHCTPYMEHT MPHHATHS PEUICHHH B CHCTEMax aBTOMATHYECKOTO
ynpaBnenus. Peanuzaimsi  QyHKUMOHANBHBIX mnpeoOpasoBarenedl u
perynupyiomux cucteMm Ha ocHoBe ceTu BACKPROPAGATION.

Pacno3naBanue o0pa3oB 0e3 YUYHTeIsA MeTOoA0M
KJIACTepU3aluH B MPOCTPAHCTBE MPH3HAKOB.

Tema 5.1 - IloHATHS KOBapUALMOHHOM MaTpULbl U COOCTBEHHBIX
BEKTOPOB. IIpeobpazoBanne  Kapynena-Jlosga. Metpuku B
HpOCTpaHCTBE NpU3HaKoB. PaccTosinie Maxanonobuca.

Tema 5.2 - Kunacrepm3auuss wmeromom K HTepaTUBHBIX
BHYTPUIDYNIOBBIX  cpeanHux. Kpactepusaums  THCTOrpaMMHBIMHU
METOJJAMH M METOJIOM I'pad)oBOro pa3OueHHs.

MHBapuaHTHBIE ONUCAHUS 06Pa30B.

Tema 6.1 — Ilpu3Haky, WHBapHAaHTHBIE K TE€OMETPHUECKUM
npeobpasoBanusM. [Ipoekiun NPU3HAKOB Ha HOANPOCTPAHCTBA,
WHBapUaHTHbIE K [peoOpa3oBaHHI0. MOMEHTHbIE HHBapUAHTHI.
WuBapuantsl Oypee.

Tema 6.2 - Ilpoexkuus wu300pa)keHHsT Ha IPOCTPAHCTBA,
UHBapHaHTHblE K THUIy oObekTa. Crioco® HocTpoeHHs: 000OIEHHBIX
STaJOHHBIX (YHKUUA Ul HM3MEpeHHs MapamMeTpoB apQuHHOrO U
HPOEKTUBHOIO NPe0Opa3oBaHuU.

Tema 6.3 - DneMeHThI H300paXeHH, yCTOHUNBBIC K adPUHHBIM
1 IIPOEKTUBHBIM IIPEOOPa30OBAHUSM.

Tema 6.4 - 3mepenue napametpoB ahGUHHOTO ¥ IPOSKTHBHOTO
npeoOpa3oBaHUs Ha OCHOBE aHanmu3a  (DYHKUMH  KOPPENSIHU
1300paxxeHust ¢ 0000IICHHBIMU 3TAJIOHHBIMU (DYHKIIHAMU.

obxoma nepeBa peuieHuil. OOBEKTHO-HE3aBHCHUMBIC OTPAaHUYCHUS,
UCIIONb3YEMbI€ IIPU COIIOCTABIEHUU CTPYKTYPHBIX OIMHMCAHUH.

Tema 8.7 - Meronpl TPYNIHPOBAHUSI KOHTYPHBIX CTPYKTYPHBIX
3JIEMEHTOB. JIByxypoBHEBOE HepapxuuecKoe CTPYKTypHOE
COIOCTABJIEHNE M300paXXCHUH Ha YPOBHAX CTPYKTYPHBIX 3JIEMEHTOB M
TPy 3JIEMEHTOB.

Tema 8.8 - [Ipumep peanuzanuu MeToja aJaTUBHOIO Pe30HAHCA
NpU  PEMOHTHPOBAHUHM  CTPYKTYpHBIX ONHCAHUH  KOHTYpPOB B
UEPaAPXUUECKOM CTPYKTYPHOM KJlacCH(HKATOPE.

Tema 8.9 - MHOroypoBHEBBIIi KOHTYPHBIH CTPYKTYpPHBIii
KJaccu(pUKaTop, pean3alys B HEM METO/Ia alaliTHBHOTO pe30HaHca Ha
YPOBHE PEMOHTHPOBAHHUS IPYIII CTPYKTYPHBIX 3JIEMEHTOB.

Tema 8.10 - O npUMEHHMOCTH CTPYKTYPHOrO KiaccudukaTopa,
WCTIONIB3YIOMIETO €ANHYI0 MOZAETh F€OMETPUYECKOro Hpeobpa3oBaHus,
JUISL COTTOCTABJICHUS] M300pa)KEHUH TPEXMEPHBIX U INIOCKHUX cleH. [lytn
peteHus mpo6IeMbl CTPYKTYpHOTO aHaIN3a TPEXMEPHBIX CIIEH.

Tema 8.11 - Crparerust GopMHUPOBAHUS 30H BHUMAHHS: METObI
ajanTaluy MHOJIOKEHUs, pasMepa M (OPMBI 30HBI BHUMAHHUS U
Jlara3oHa SPKOCTH ITUKCEJIOB BBLICISIEMOT0 B Hel 00beKTa.

CHuHTaKkcHYeCKoe pacno3HaBanue 00pas3os.

Tema 7.1 — ®opmanbHble TpaMMAaTUKU: aX(aBUT, IPEIUIOKCHHE,
A3blK, rpamMmaruka. IIpumepst rpammaruk. IIpumepsl nopoxaeHus
MPEAJI0KEHUI C IOMOILBIO TPAMMATHK.

Tema 7.2 - Ilpumepbl omucaHust IBYMEPHBIX OOBEKTOB C
HnoMOIIbI0  (QopManpHBIX TrpaMMaTHK. IIpuMepsl CHHTaKCHYECKOro
PACMO3HABAHUSA N300PaXKEHUH XPOMOCOM.

OO0beKTHO-He3aBUCHMBIHf  CTPYKTYPHBIHi  aHaIM3  Kak
AJbTePHATHBA OTPAHHMYEHHBIM BO3MOXKHOCTSM KOPpPeJIANHOHHBIX
PACHO3HAIOLINX CHCTEM U IKCIIEPTHBIX CHCTEM.

Tema 8.1 — [TIloHsatHe O CTPYKTypHOM ONMCAaHHHM U
pacro3HaBaHUU U300paKEHHH.

Tema 8.2 - UckycctBennas HeiiponHas cetb NEOCOGNITRON:
CTPYKTYpHOE PpAaCIIO3HABAHHE H300PaKCHUI, NPHHIMI aJIalTHBHOIO
pe3oHaHca.

Tema 83 - Mojenb CTPYKTYPHOTO aHajiM3a KOHTYPHBIX
u300paKeHUH,  IpeluoxkeHHas  MydYHHKOM H  3aBaJIMIIUHBIM.
KoHTypHBIE ~ CTPYKTYpHBIE  OJIEMEHTBI,  NpPHMEHSEMBIE  IpU

COIIOCTABJICHUH; UX COOCTBEHHBIC MApaMETpPhl M IapaMeTpbl B3aUMHOTO
HOJIOXKEHHSI.

Tema 8.4 - OxgHoypoBHeBasi HelpoHHast ceTh Xomdunaa-TaHka
JUIS CTPYKTYPHOT'O paclio3HaBaHUs N300pakeHHUH.

Tema 8.5 - O HEOOXOZUMOCTH TPYIIHUPOBAHUS TMPOCTHIX
KOHTYPHBIX CTPYKTYPHBIX SJIEMEHTOB. J/IByXypOBHEBas Mepapxuueckas
HelipoHHass  cetb  Xondunma-Tadka, peanusymoomas — OPHHIMI
a/IalITUBHOTO Pe30HaHCA.

Tema 8.6 — CTpyKTypHOE CONOCTaBJICHHE M300paKEHHH IyTeM

AHanu3 U300pakeHUii Ha OCHOBE NPH3HAKOB TEKCTYPbI.

Tema 9.1 — Ilonsitue o TekcType. OnucaHue TEKCTypbl Ha OCHOBE
CTaTUCTUYCCKHUX MIPU3HAKOB.

Tema 9.2 - OmnucaHue TEKCTYypbl Ha OCHOBE CIEKTPAILHOIO
HO/IX0/a.

Tema 9.3 - OnycaHue TEKCTYphl HA OCHOBE MaTPHILl CMEKHOCTH.

Tema 9.4 - Onmcanue TEKCTYpHl C MOMOIIBIO aBTOPETPECCHH
SPKOCTH TMKCEJA 110 er0 OKPECTHOCTSIM Pa3HbIX HOPSIIKOB.

Tema 9.5 - Onucanue TEKCTYpPbI M0 INIOTHOCTU pacHpeeIeHus
IpaHUILl pa3HOro HampasieHus. OnucaHue TEKCTYPhI 0 CEKBEHTaM.

Tema 9.6 — Onncanne TEKCTYphI ¢ TOMOIIBIO Macok Jlasca.

Tema 9.7 - OnwucaHue TEKCTYpbl C IOMOIIBIO THCTOTPAMM
napamerpoB (opMbl TeKcenoB. MeToa OmpeneneHHs H3MEHEHUst
HAKJIOHA  IIOBEPXHOCTH 110  INPOEKTHBHOMY  IPeoOpa30BaHUIO
Ha0JII0/1aeMbIX Ha Hell TEKCEJIOB.

10

AHau3 KOHTYPHOii nHopmanun.

Tema 10.1 - TIlouste rpaaueHTa. Brpluncnenue mons
rpaaneHToB ¢ nomouiplo Macok IIpesurt, Cobenst, Pobeprca.

Tema 10.2 - Beigenenne rpanun ¢ nomonisio LOG- u DOG-
(buIBTPOB.

Tema 10.3 - IlocTpoeHHEe KOHTYpOB C HOMOLIBIO JETEKTOpa
kpaeB KoHuaM.

Tema 10.4 - Anmpokcumanusi KOHTypa OTpE3KaMH IIPSIMBIX
JIMHUN METOZIOM HaUMEHBIIHMX KBaPaTOB.

Tema 10.5 - TIpeoOpa3zoBanue Xada.

11

@OuabTpanus 1 yJaydlleHue KayecTBa H300pasKeHuii.

Tema 11.1 - VaydmieHune KauecTBa H300paKEHHUS IMyTEM
pEryJIMpoBaHHs JIOKAJIbHON KPYTH3HbI IEPENaTOYHON XapaKTePUCTHKU
«BXOZHAS APKOCTh IIUKCENa / BBIXOTHAS IPKOCTD ITHKCENay.

Tema 11.2 - Vioyumenue kauectBa M300paXKeHHs IyTeM
yIOAleHus ONpeeTeHHBIX yJacTKOB CIIEKTpa €ro IMPOCTPAHCTBEHHBIX
4acToT.

Tema 11.3 - VYiyumeHue kauecTBa M300pa)Ke€HUS C IOMOLIBIO
HHU3KOYaCTOTHOM u BBICOKOYACTOTHOM dbunpTpaun B




9

4acToT.

M300paKEeHHH.

Tema 11.5 — Meananuslif GpuibTp.
Tema 11.6 — 'eomerpuueckuii GUabTp

HOPOCTPAHCTBEHHOW 0OnacTi M 00JacTH CIIEKTpa MPOCTPAHCTBEHHBIX

Tema 11.4 — Mopdornornueckie METO/IbI aHAIN3A U YIYYIICHUS

4.3. TIlpakTHyeckue (CeMMHAPCKHe) 3aHATHSA
TeMbl MPAKTHYECKUX 3aHATHH U X TPYALOEMKOCTh IIPUBEICHBI B Ta0HIE 4.

Tabnuua 4 — [IpakTHYeCKHe 3aHATHSI M HX TPYJIOSMKOCTh

4.6. CamocrosiTebHast paboTa 00y4aomMxcst
Buzpl caMocTosTeTbHOM paOOThI U €€ TPYIOEMKOCTh IIPUBECHBI B TabuIe 6.

Tabnmia 6 Bujpl caMOCTOSITEIbHOM pabOTHI U €€ TPYA0EMKOCTh

Bua caMoCcTOSsITENBHOM paboThI Bcero, yac |Cemectp 7, 4ac]
1 2 3
CamMmocTosiTeJbHast padoTa, Bcero 21 21
U3YyYeHHE TEOPETHYECKOTO MaTepuaia 16 16
nmuctumnsel (TO)
IMoaroTtoBka k Tekyuemy kontposno (TK) 5 5

5. IlepeyeHb y4eOHO-METOANYECKOT0 0OecedeH s ISl CAMOCTOATEIbHOM
padoThl 00yuyaomMXcs N0 AUCHMILIMHE (MOAYJIIO)
Y4eOHO-METOANIECKHEe MaTepHalbl Ui CAMOCTOSTEIBHOW paboThl 0OyUYArONIMXCS YKA3aHbI B

.. 8-10.

6. IlepeyeHb OCHOBHO¥ M JOMOJHMTENBHON JTUTEPATYPHI

6.1. OcHoBHasi 1MTepaTypa

IlepedeHp OCHOBHOM IUTEpATyphI IIPUBEACH B TAOIHUIE 7.

Ta6nuua 7 — [lepeueHb OCHOBHOM JTUTEPATYPBI

Ne
Ne . | TpymoeMKoCTb
TeMbl IpaKTHUECKUX 3ausTuii | POPMBI MPAKTUIECKUX 3aHATHI > | pasaeia
n/n p (uac) JIMCLIHTI-
JIVHBI
YueOGHBIM IUIaHOM HE NPESyCMOTPEHO
4.4. JlaGopaTopHble 3aHATUS
TeMmbl 1ab0paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.
Tabnuua 5 — JlabopaTtopHble 3aHITHSI U UX TPYJOEMKOCTh
Ne T
° JIOEMKOCTb
HanmeHoBanue 1ab0paTopHbIX paboT Py > | Nepaznena
n/n (uac) JTUCLIMIITHHBL
Cewmectp 7
1 |Pacmo3naBaHue 0OBEKTA U OMPEICICHHUE €T0 IeKapTOBBIX 4 2
KOOPANHAT Ha M300PAXKCHHUH IIyTEM BBIYUCICHUS QyHKIIN
B3aMMHOI{ KOPPEIAIUH B IPOCTPAHCTBCHHO-BPEMEHHOM
obsactu
2 | Pacno3naBaHune 0OBEKTOB HA H300PAKEHUN U 4 2
oIpeieNIeHNe NapaMeTpoB UX NPOCTPAHCTBEHHOTO
BpALICHUS 1 MACIITaOMPOBaHNs OTHOCUTEIBHO 3TaJIOHA
METOJIOM KOPPEISIUHY B IIOJIIPHO-JIOTapA(PMHUIECKOI
cHCTEMe KOOPIMHAT
3 | UccnenoBanue METoa U3MEPEHHS N1apaMeTPOB 3 6
adduHHOTO IIpe0dpa3oBaHU H300PaKEHHIT
4 | Pacno3HaBaHie 00BbEKTOB Ha M300paKEHUH METOZIOM 3 6
dypre-Memnnna
5 | Pacnio3HaBaHHe U300paXKeHUH, TOABEPTHYTHIX apGUHHBIM | 3 3
peoOpa3oBaHUAM
Bcero: | 17

4.5. KypcoBoe npoexTupoBanue (padora)

VueOGHBIM IIaHOM HE MPETYCMOTPEHO

udp Bubnuorpadpuyeckas ccpuika / URL anpec KonuuectBo
9K3EMILLIPOB B
6ubamnorexe
(xpome
JIEKTPOHHBIX
9K3EMILISIPOB)
621.391 C 32 Cepukos B.C. [ludposas o6paboTka curaaios. Yuebnoe | 50
nocobue / B.C. Cepukos, B.P.
Jlyuus. — Cankr-IlerepOypr: ['VAIL 2014. 109 c.
004.9T 65 Toncanec, P. Lludposast 06pabotka n3o00paxeHuii / 5
P. T'oncanec, P. Bync ; nep. JI. 1. Pybanos, nep., pex. I1.
A. Youna. - 3-e u3x., ucnp. u gom. - M. : Texnocdepa,
2012.- 1104 c.
004.9 K 78 Kpacunsuukos, H.H. Hudposas odpadorka 2D u 3D- 65
n3obpaxenuii [Teker] : yuebHoe nocodue / H.
H.Kpacunbaukos. - CII6. : BXB - Ilerep6ypr, 2011. - 608
c
004.9 0-23 O6paboTka 1 aHaN3 U300paKEHHI B 33Ja4aX 15

MAIIMHHOTO 3PEHHUS : KYPC JIEKIHUI U IPAKTHYECKUX
3anstuit / FO. B. Busunwrep [u ap.]. - M. : dusmatknura,
2010.-672 ¢

6.2.  JlomoaHHUTe/bHAsl JUTEPaTypa

IlepeyeHb AOMOMHUTENBHO TUTEPATYPBI IPUBEICH B TadIHILIE 8.
Tabmuua 8 — [lepeyeHb HOMONHUTEIBHOM TUTEPATYPbI
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udp

Bubnmorpadpuueckas ccoiika/ URL ampec

KonudectBo
3K3EMILUISIPOB B
oubnnoTeke
(kpome
3JIEKTPOHHBIX
9K3EMILISIPOB)

images product page.html

o0paboTku n3obpakenuii B MATLAB

http://www.ipol.im/

DEeKTPOHHBIH KypHAI 10 00paboTKe U
anropuT™MaM aHanmsa uzobpaxenunii «Image
Processing On Liney.

004.9T 65

T'oncanec, P. Lludposast 06paboTka m300paxeHuii B cpeae
MATLAB [Texcrt] : MmoHorpadwus / P.I'oncanec, P. Bync,
C. OnauHc ; nep. B. B. YenbbkoB. - DNEKTPOH. TEKCTOBbIE

20

8. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIi, HCI0JIb3yEeMBbIX NPU
OCyLIeCTBJIEHUH 00Pa30BaTeJILHOI0 NMpolecca no AUCUMIJIuHe
8.1. IlepeuyeHb MPOrpaMMHOIO o0ecmeYeHHsI
IlepedeHp UCONB3yEeMOro MPOrPaMMHOr0 obecrieueHust npeacTasieH B Tadmuie 10.

nad. - M. : Texaocdepa, 2006. - 615 c.

004 K78

Kpacunbaukos, H. H. Komnbtorepnast 06pabotka 75
n3o0paxxeHnit. Mopdoaorudeckue onepann U ux

npuMeHenue : yuebnoe nocodue / H. H. KpacunbHukos,
O. U. Kpacunpaukosa ; C.-Iletep6. roc. yH-T a3poKOCM.
npubopoctpoenus. - CII6. : M3n-so 'YAIL 2010.-42 ¢

Ta6muua 10 — [TepeyeHs mporpaMMHOTO 00ECTICYCHUs!

004(075) K78

Kpacunenukos, H.H. MynsTumMenaTexHonoruu B 103
MH(pOPMALMOHHBIX cHcTeMax. [IpencTaBneHue u
00paboTka H300paKEeHHU B KOMIIBIOTEPE : yIeOHOE
nocob6ue / H. H.Kpacunsaukos, O. 1. KpacunbHukosa ;
C.-Ilerep6. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUSI. -
CII6. : Uzn-Bo 'VAIL 2007. - 132 ¢

004 T 81

Ty, dx Ilpunuune! pacnosnasanus odpaszos / x. Ty, P. |5
I'oncanec ; nep. ¢ anru. W. b. I'ypeuy, pen. nep. 0. H.
XKypasnes. - M. : Mup, 1978. - 411 ¢

Ne n/mt HaumeHnoBanue
1. Windows 7 / Windows 8
2 Development studio Visual C/C++
3 Intel OpenCV
4 Gimp
8.2. TlepeueHb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[Mepeuenp ucnoab3yeMbIx HHGOPMAIMOHHO-CIIPABOYHBIX CUCTEM TIpecTaBieH B Tabuuue 11.
Tabnuua 11 — [Tepeuenp nHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM
Ne ni/n HaumeHnoBanue
He npexycmorpeno

OBC «Jlanb»

2014.-192 c.

http://e.lanbook.com/books/element.php?pll_id=68475
Bonxkos, B.10. AnantuBHbIC 1 HHBAPHAHTHBIC AITOPHTMBI
00HapyXeHHsI 0OBEKTOB Ha N300PaKEHHUAX U UX
MozenupoBanue B Matlab [DnekrponHslii pecypc] :
yuebHoe mocobue. — DnextpoH. aaH. — CII6. : Jlans,

9. MaTepl/IaﬂbHO-TeXHl/l‘leCKaﬂ 6333, HeOﬁXOI{I/lMaﬂ AJIs OCYHIE€CTBJICHUSA

00pa30BaTeJILHOTO MpoIecca Mo AUCHUITIHHE
CocraB MaTepUalbHO-TEXHHYECKO# 0a3bl npe/IcTaBieH B Tabnuie 12.

Ta6muua 12 — CoctaB MaTepuaabHO-TEXHUYECKON Oa3bl

7. IlepeuyeHnb pecypcoB HHGOPMALMOHHO-TEIeKOMMYHMKALMOHHOM CeTH
HNHTEPHET, Heo0X0AMMBIX J1JIS1 OCBOCHMS JUCIUILIHHBI

Iepeuens pecypcoB nHpopmanuonHo-TerekoMmyHukannonHoit cetn MIHTEPHET, nHeoOxoaumbIx

JUTSl OCBOCHUS TUCIIUILIMHBI IPUBEICH B TabmmIe 9.

Tabmuua 9 — Ilepeuens pecypcoB nHpopmannoHHO-TenekommyHukaiponnon cetn MHTEPHET,

HCO6XOI[I/IMI>IX JJIs1 OCBOCHUA TUCIMITIIMHBI

Howmep ayautopun

Ne n/n HauMeHOBaHME COCTABHON YacTH MaTepUalIbHO-TEXHUYECKOW 0a3bl (pu

HEOOXOAMMOCTH)

MyJ'ILTPIMeZ[PIfIHaH JICKIIMOHHAs ay AuTOpUst

2 Crierinanu3upoBaHHas naboparopus «J{ucrieiHplii Kiaccy»

URL anpec

HaumenoBanue

http://window.edu.ru/resource/232/59232/files/itmo292.pdf

®ucenko, B.T. KomnbrotepHaas 00paboTka u
pacro3HaBaHue n300paxeHuil. YuedHoe
nocodue. / B.T. ®ucenxo,. T.}1O. ®ucenko. —
CII6: CII6I'Y UTMO, 2008.-193 c. Pexum
JIOCTYIa B €IMHOM OKHE 00pa30BaTeIbHBIX

pecypcoB

http://books.google.ru/books

Dnexrponnast kuura Szeliski R. Computer
Vision: Algorithms and Applications / R.
Szeliski.— Springer, 2010. — 812 pp.

http://www.mathworks.com/help/toolbox/images/

PyKOBOIICTBO II0JIB30BATCIIA IMaKETa JIA

10. ®oHa O1LIEeHOYHBIX CPeICTB AJs MPOBeJeHUs IPOMEKYTOUYHOM aTTecTALMHI
00y4aroUUXCs Mo AUCHUIIUHE
10.1. CocraB (oHIa OLECHOYHBIX CPEICTB IPUBEACH B Tabuume 13
Ta6muia 13 - CocraB GhoHIA OLECHOYHBIX CPEACTB IS IPOMEKYTOYHON aTTECTAUI

Bun npomexxyToyHOH aTTecTaliun

[IpuMepHbIii epedeHb OLIEHOYHBIX
CpelCTB

Juddepenunpopanuplii 3a4€T

Cnucok BOIpoCoB;

10.2. TlepeyeHb KOMIETCHIMI, OTHOCSLIMXCS K IHUCLUUIUIMHE, W 3Tambl MX (OPMHUPOBAHHS B
Ipolecce OCBOSHUS 00pa30BaTesIbHOI MPOrpaMMbl IPUBEICHBI B Tabuie 14.
Tabmuua 14 — IlepeyeHb KOMIETCHLMH C YKa3aHMEM STaroB uX (OPMUPOBAHUS B IpoLEcce

0CBOCHHUSI 00Pa30BaTEBHOI IPOrPaMMBI




Homep cemectpa

Oranbl HOPMUPOBAHUSI KOMIIETEHIIUH 110
JMCLMILTMHAM/TIPAKTHKaM B mporecce ocBoeHus Ol1
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TIK-21 «crocoOHOCTh cO3/1aBaTh U MPUMEHSTh
MaTeMaTHYECKHUEe MOJIEIH O0OBEKTOB K

TIIpoLECCOB, BI)IGI/IpaTI) METOABI UX UCCIICAOBAHUA

1 pa3pabaThIBaTh ANTOPUTMBI UX PEaTH3aIlUI»

K<s4

- 00y4YalolMics HE YCBOWJI 3HAYMTEIBHOM YacTH HPOrpaMMHOrO

Marepuana;

«HEY/IOBJIETBO | -  JOIMYCKAeT CYLIECTBEHHbIC OMIMOKA W  HETOYHOCTH  IIPH
PUTEIBHO» | pAaCCMOTPEHUH MPOOJIEM B KOHKPETHOM HallpaBJICHHY;

«HE 32YTEHO» | - MCTIBITHIBAET TPYAHOCTH B IPAKTHYECKOM ITPUMEHEHUH 3HAHHH;

- HE MOJKET apryMEHTHPOBATh HAyYHBIC OJIOKEHHUS;

- He (hOPMYIIHPYET BBHIBOJIOB U O0OOIICHHIA.

5

Teopust MPUHATHSA pEIICHUN

OCHOBBI TEOPHH YIIPABICHUS

MOI[GJ'II/IPOBaHI/Ie 1 NPOCKTUPOBAHUE CUCTEM

Anroputmbl 00pab0oTKK 1H(POBBIX TAaHHBIX

10.4. TunoBble KOHTPOJBHBIEC 3aJaHUSI WJIH WHBIE MATEPUAIIbI:
1. Bonpocs! (3agaun) s sk3aMena (tadiuua 16)
Tabmuua 16 — Borpocs! (3a1aun) aist 9K3aMeHa

Teoperndeckre OCHOBBI aBTOMaTU3UPOBAHHOTO YIIPABICHUS

Ne /it

ITepeueHb BOIPOCOB (3a1a4) 1Tl SK3aMeHa

HudopmannoHHble TEXHOIOTHU

[ NIENEIEN RN Re ) V)]

KOMHLIOTCpHaﬂ 06pa60T1<a OKCIIEPUMCHTAJIbHBIX JaHHBIX

V4eOHBIM IIAHOM HE IPELYCMOTPEHO

10.3. B xauecTBe KpUTEpUEB OLEHKHM YPOBHA C(OPMHPOBAHHOCTH (OCBOEHHs) Y OOYYarOLIMXCS
KOMIIETCHIMH MPUMEHSETCs IIKana MOJYJIbHO—PEUTHHIOBOI CHCTEMBbl yHHBepcHuTeTa. B Tabnuie

15 mnpencrasineHa

KOMIIETEHIUI.
Tabnuua 15 —Kpurepun oneHKH ypOBHsI C)OPMUPOBAHHOCTH KOMIIETSHIMI

100—-0aynpHass v 4-0ajuibHasi MIKaJIBl JUIS OLEHKH C(OPMUPOBAHHOCTH

2. Bonpocst (3amaun) mist 3auera / quddhepeHnupoBaHHOro 3aueTa (Tabnumna 17)
Tabmuua 17 — Borpocsr (3anaun) aiist 3auera / mudd. 3auera

Or1eHKa KOMITETEHI KA

100-
OauTbHAsT
niKana

4-0auibHas
KA

XapakrepucTrka CHOPMUPOBAHHBIX KOMITETEHIIUI

85<K<100

«OTJIIAYHO»
<Ga4YTCHO»

- oOyuaromuiicss TayOOKO ¥ BCECTOPOHHE YCBOWJI MPOrPaMMHBII
Marepuai,

- YBEPEHHO, JIOTHYHO, OCIIEI0BATEILHO U IPAMOTHO €r0 H3J1aracr;

- ONHMpasch Ha 3HAHUS OCHOBHOW W IOMOJHUTENBHOM JIHTEPATYPHI,
TECHO TPHBS3bIBACT YCBOCHHBIC HAYYHbIC TIOJIOKCHUSI C PAKTHYECKOI
JEATENbHOCTHIO HAIPABIICHHS;

- yMeJI0 000CHOBBIBAET U apIyMEHTHPYET BbIABUTACMbIC UM H/ICH;

- JIeJIaeT BBIBOJLI U 0000IEHNS;

- CBOOO/IHO BJIAJICET CHCTEMOM CICLHAIN3UPOBAHHBIX TIOHATHUIA.

70<K<84

«XOpOLLO»
«Ga4YTCHO»

- 00y4aroIMIACs TBEPJO YCBOWII IPOTrPAaMMHBIN MaTepHal, IPaMOTHO 1
M0 CyHmIECTBY W3JIaract ero, ONUpasChb HA 3HAHHS OCHOBHOW
JIUTEPATYPHI;

- HE JIOIYCKAEeT CYIIECTBCHHBIX HETOYHOCTEH;

- YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW IEATECIBHOCTHIO
HalpaBJICHUS;

- apryMCHTHPYET Hay4YHbBIC [TOJ0KEHHUS;

- JIeJIaeT BBIBOJLI U 0000ILEHUS;

- BJIQJICCT CUCTEMOM CHEIHAIM3UPOBAHHBIX TIOHATHH.

55<K<69

«Y/IOBJIETBO-
PUTEITBHO»
«3A4YTEHOM

- 0o0ydaromuiics yCBOMJI TOJNBKO OCHOBHOW MPOTPAMMHBINA MaTepuall,
[0 CYLIECTBY M3JIaraeT ero, Onupasch Ha 3HAHHUS TOJIBKO OCHOBHOM
JIMTEPATYPHI;

- JIOIYCKAeT HEeCYLECTBEHHbIE OLIMOKH U HETOYHOCTH;

- HUCIBITBIBACT 3aTPYAHCHHUS B MPAKTUYECKOM NPUMEHEHHH 3HAHUM
HalpaBJICHUS;

- c11abo apryMeHTHPYET HayuHbIE TOJ0KCHHS

- 3arpyaHsieTcs B pOpMyIIHpOBaHUH BBIBOJIOB 1 0000IICHUIA;

- YACTUYHO BJIAJICET CUCTEMOH ClIeLUAIU3UPOBAHHbIX HOHATHH.

Nen/m | Ilepeyens BompocoB (3axa4) st 3aueta / quddepeHnnpoBaHHOro 3a4era

1 AKTHBHBIE 1 TACCUBHBIE €CTECTBCHHBIC U ICKYCCTBEHHBIE 3pPUTEIILHBIE CHCTEMBI, CBS3b
MX KOHCTPYKIHHU CO CBOMCTBAMHU OKPYIKAIOIIEH Cpebl.

2 Buzsl nHpoOpMaIMK, H3BIEKAEMOIl €CTECTBEHHBIMU M HCKYCCTBEHHBIMH 3PUTEIbHBIMH
CHCTEMaMH U3 BOCIIPMHUMAEMbIX BHJICOJaHHBIX.

3 TpyaHOCTH pacrio3HaBaHMs U HHTEPIPETALMU BUICOMH(POPMALINK, 00YCIIOBICHHbBIE
CBOWCTBAaMH OKPY’KaIOIIEr0 MUpa U KOHCTPYKIHEH 3pUTEIILHBIX CUCTEM.

4 ITpeoGpa3zoBanue Pypse, ero coiictsa. [lepenarounas ¢pynkuus cucremsl. [Tonsrue
¢dmibTpa.

5 [Mponyckarouye U 0Tpakarolnue roJorpaMMbl.

6 Onrtuueckoe npeodpasosanue Pypoe. ['onorpadpuyeckuii KoppensTop.
CornacoBaHHBIN W BOCCTAHABIMBAIOIIUIA (DHIBTPHI.

7 ["omorpadguyeckue pacno3HaOUINEe ABTOMATBIL.

8 Pacno3naBanue n3obpaxenuii merogom @ypbe-MemmHa, IpenMyIecTsa 1
HEJIOCTATKH.

9 PacnosznaBanme 06pa3oB B mpocTpaHcTBe mpu3HakoB. [locTpoerue
JIUCKPUMUHAIMOHHON MTOBEPXHOCTH Il HOPMAJIbHO PAaCHpe/Ie/IeHHbIX BEKTOPOB
IIPU3HAKOB C U3BECTHOM KOBAPHAIIMOHHON MaTpHIEH.

10 Knaccudukanus 06pa3oB METOIOM MaKCUMAIBHOTO IIPABONIOA00US.

11 INocTpoeHne TMHEHHBIX JUCKPUMHHAILIMOHHBIX TIOBEPXHOCTEH 110 U3BECTHOI BBIOOPKE
KIacCH(UIMPOBAHHBIX 00Pa30B.

12 IocTpoeHne HeNMMHENHHBIX pa3/eNAIOIINX IIOBEPXHOCTEH B OIHOM Oasuce
OpPTOHOPMHPOBAHHBIX JIMHEHHO-HE3aBUCUMbIX HEJIMHEHHBIX (OYHKIHH.

13 [ommaowmel Jlexanapa, Jlareppa, Dpmura.

14 [ocTpoeHue MOTHOM CHCTEMbI JIMHEHHO-HE3aBUCUMBIX OPTOHOPMHUPOBAHHBIX (DyHKIHI
MHOTUX IIEPEMEHHBIX Ha OCHOBE MOJIHOM CHCTEMBI JINHEHHO-HE3aBUCUMBIX
OPTOHOPMHPOBAHHBIX (YHKIHMH OJTHOM IEPEeMEHHOII.

15 Metox rpalu€HTHOrO CIIycKa. AJITOPUTM 00ydeHHs NepLEeNnTPOHa KaK YaCTHBIH ciydaid
METO/1a IPaIMCHTHOTO CITyCKa.

16 HUckyccrBennas HeipoHHas cetb BACKPROPAGATION, anropurM ee o0y4eHusl.

17 [onsTHs KOBapHAMOHHOM MaTPHUIIB! U COOCTBEHHBIX BEeKTOpOB. [Ipeobpa3oBanue
Kapynena-JloaBa.

18 Knacrepuzauus metogom K urepaTHBHBIX BHYTPUTPYIIIOBBIX CPEIHUX.
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rEOMETPUYECKOT0 MPeoOpa3oOBaHMs, TSl COMOCTABICHHUS H300PAKCHUI TPEXMEPHBIX 1
WI0CKKX cueH. [IyTu penieHus mpoOJaeMbl CTPYKTYPHOTO aHAIN3a TPEXMEPHBIX CLICH.

46

MHoOroypoBHEBbIil KOHTYPHBIN CTPYKTYPHbII KJIacCU(pUKATOp, peain3alus B HeM
METO/Ia aJaANTHBHOTO PE30HAHCA Ha YPOBHE PEMOHTUPOBAHUS I'PYIII CTPYKTYPHBIX
9JIEMEHTOB.

47

Ipumep peanu3aly METOAa afaNTUBHOTO Pe30HAHCA IIPU PEMOHTHPOBAHUH
CTPYKTYPHBIX OIIMCAHUH KOHTYPOB B HEPAPXUUECKOM CTPYKTYPHOM KJIACCU(HUKATOPE.

48

Mertopl rpynImupoBaHus KOHTYPHBIX CTPYKTYPHBIX 3JIEMEHTOB. J[ByXypOoBHEBOE
HepapXU4ecKoe CTPYKTypHOE CONOCTABICHHE H300paKEHUH Ha yPOBHSIX CTPYKTYPHBIX
JIEMEHTOB M TPYIII 3JIEMEHTOB.

49

CTpyKTypHOE COIMOCTABICHHE U300paKCHHUIT MyTeM 00X0/1a AepeBa PELICHHH.
KoHTypHBI€ CTPYKTYpHBIE JJIEMEHTbI, IPUMEHSIEMbIE TIPU COMOCTaBICHHHU; UX
COOCTBEHHBIE MTapaMETPHI U NTapaMeTPbl B3aUMHOT'0 1oJI0KeHH. OOBEKTHO-
HE3aBHCUMbIE OTPaHUYEHHS, HCTIONIB3yEMbIE ITPU COMOCTaBICHHU CTPYKTYPHBIX
OTMCAHUM.

50

O HeoOXOAUMOCTH TPYNIUPOBAHHS IPOCTHIX KOHTYPHBIX CTPYKTYPHBIX 3JIEMEHTOB.
JIByXypoBHeBas Hepapxuueckasi HepoHHas ceTh Xondunaa-Tanka, peanusyromas
HOPHHIMI 3IalTHBHOTO pE30HaHCa.

51

OpHoypoBHEBast HelpoHHast ceTh Xomnduiaa-TaHKa A1l CTPYKTYPHOTO PACTIO3HABAHHUS
M300paKEeHHH.

52

UckyccrBennast neiiponnast cets NEOCOGNITRON: cTpykTypHOE pacno3HaBaHue
n300paKeHNH, IPUHIUII aIAITHBHOTO PE30HAHCA.

53

AdduHHBIE U IPOSKTUBHBIE IPEOOPA30BaHUS U HJIEMEHTbI H300pa)KEHUH, yCTOHUHNBbIE
K TaKHM I1pe0Opa30oBaHUsIM.

3. TeMbl M 3a7aHHe Ul BBITIOJHEHHS KYPCOBOM pabOThl / BBIMOJHEHHS KypCOBOIO MPOEKTa
(Tabmuna 18)
Tabnuua 18 — I[puMepHBI HepedeHb TeM Ul BBIIOJIHEHHS KypcOBOW paOOTHI / BBIIOIHEHUS

KypCOBOTO MPOCKTA

Ne /it

IpuMepHBIil epeYeHb TeM I BEIIOIHCHNUS KypCOBOI pabOTH! / BEIIOIHCHUS
KypCOBOTO IIPOEKTa

Yu4eOHbIM IIAHOM HE IPEyCMOTPEHO

4. Bompoch! i1 IPOBEICHUS POMEXXYTOYHOM aTTeCTalMy IIPpU TecTupoBaHu (Tadbiuua 19)

Tabnuua 19 — [IpumepHsIil iepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

IIpumepHEBIii TepedeHs BOMPOCOB IS TECTOB

Y4eOHbIM MIaHOM HE MPEyCMOTPEHO

5. KoHTposbHBIE U NIPAaKTUUECKUE 33141 / 3a1aHust 0 AucuuIuinHe (tabmuna 20)

Tabnuna 20 — [IpuMepHBIi IepedeHs KOHTPOIBHBIX U IPAKTHYCCKUX 3324 / 3aJaHUi

Ne ni/mt

ITpumepHSIil HepedeHb KOHTPOIBHBIX U IIPAKTHYECKUX 3a/1a4 / 3aJaHui

Y4eOHbIM MIIaHOM HE MPEyCMOTPEHO

19 Knacrepusaiusi rHCTOrpaMMHBIMU METOJIAMH M METOJIOM rpad)oBOro pa3doueHusl.

20 Metpuku B IpoCTpaHCTBe Mpu3HaKkoB. Paccrosine Maxanonobuca.

21 WuBapuanTHble mpu3Haky. [[poekuny nMpru3HAKOB HA TOANPOCTPAHCTBA, MHBAPHAHTHBIC
K npeobpa3oBannio. MoMeHTHbIe HHBapuaHThl. VIHBapuaHThl Pypbe.

22 [poekuust n300pakeHus: Ha MPOCTPAHCTBA, MHBAPHAHTHBIE K THITY 00bekTa. Crocod
MOCTPOCHHSI 0000LICHHBIX STAJOHHBIX (DYHKIUI I H3MEPEHHS TapaMeTpOB
abbuHHOTO MpeoOdpa3zoBaHus.

23 W3mepeHne napaMeTpoB CMEIIEHHS 1 HEPAaBHOMEPHOT'O 110 HAaIIPaBJIEHHIO
MacIITaOUPOBAHUS C TOMOLIBIO KOPPEISALIMU U300paxeH st ¢ 0000IEHHBIMH
ITAJIOHHBIMH (YHKLIHSMH.

24 W3mepeHne napaMeTpoB BpaICHHs, 3ePKaIbHOIO OTPAKCHUSI M MaclITaOUpOBaHUS C
IIOMOUIBIO KOPPEISIIMU H300paxkeHHst C 0000IECHHBIMH ATATIOHHBIMU (DYHKIHSIMH.

25 CHuHTaKCHYECKOe pacro3HaBaHue 00pa3oB. PopMabHbIe TpaMMaTUKH: al(aBuT,
NpeUI0XKEHHUe, SA3bIK, rpaMmatika. [Ipumeps! rpammaTuk. [IpumMeps! nopoxaeHus
MIPEAJI0KEHUI C HIOMOIIIBIO IPaMMATHK.

26 [Ipumeps! onvcaHus JBYMEPHBIX OOBEKTOB C MOMOLIBIO (POPMATBHBIX TPAMMATHK.
[Ipumeps! CHHTAKCHYECKOT0 PAacIIO3HABAHHS XPOMOCOM.

27 ViydiieHue kauecTBa U300paxeHHs! ¢ IOMOILbIO HU3KOYAaCTOTHON U
BBICOKOYACTOTHOM (DUIIBTPAIMK B IPOCTPAHCTBEHHOM 001aCTH 1 00JIACTH CIEKTpa
MPOCTPAHCTBEHHBIX YaCTOT.

28 VYiyuiieHne kadecTBa H300paKeHuUs MyTeM y/aJCHUsI ONPEeeICHHbBIX Y4aCTKOB
CIIEKTPa €T0 MPOCTPAHCTBEHHBIX YacTOT.

29 VYiyuiieHne ka4ecTBa U300paKeHNUs! MyTEM PEryJIMPOBaHUS JIOKAJIbHOW KPyTHU3HBI
NepeaTouHOH XapaKTePUCTUKH «BXO/IHASI IPKOCTB MUKCeIa / BBIXOIHAS SPKOCTh
ITHKCeIIay.

30 [peobpazoBanue Xada.

31 AnmpokcuManys KOHTypa OTpe3KaMy IPSMBIX JTUHAA METOJ0M HauMEHBIITHX
KBaJIpaToB.

32 Mopenb CTPYKTYPHOTO aHalIM3a KOHTYPHBIX N300pakeHHH, peiokeHHass My4YHUKOM
1 3aBaJIMIIMHBIM.

33 Beinenenne rpaunui ¢ nomoupio LOG- u DOG-¢unstpos. IloctpoeHue KOHTYpoB ¢
MOMOIIBIO JIeTeKTOpa KpaeB KoHHH.

34 [onsiTne rpaanenTa. Beraucinenue moss rpaineHTOB C HOMOIIBIO Macok I1peBuTT,
Cobeusi, PobepTcea.

35 [onstue TekcTypsl. Onucanue TEKCTyphl ¢ TOMOLIbIO Macok JlaBca.

36 [Tonsartue Texkctypsl. Onucanue TEKCTyphl ¢ TOMOLIbIO THCTOTPaMM TapaMeTPOB
(opMBbI TeKkceoB.

37 [onstue Tekctypsl. OnucaHue TEKCTYPhI MO IVIOTHOCTH PACIpeaesIeH s IPaHHL]
pasHoro HampasieHus. OnucaHue TEKCTYPhI 10 CEKBEHTaM.

38 [onsitue Texctypsl. OnucaHne TEKCTYPBHI C TOMOILBIO aBTOPEIPECCHHU SIPKOCTH
ITMKCeNa 10 €ro OKPECTHOCTSIM Pa3HBIX MOPSIKOB.

39 [onsTue TekcTypsl. Onrcanne TEKCTyphl HA OCHOBE MAaTPHII CMEKHOCTH.

40 [onsiTue Texctypsl. OnucaHyue TEKCTypbl HA OCHOBE CIIEKTPAJIbHOTO MOAXOAA.

41 [NonsiTne Texctypsl. OnucaHue TEKCTyphl HA OCHOBE CTATHCTHYECKUX IPU3HAKOB.

42 OOBEKTHO-HE3aBUCHMBIN CTPYKTYPHBIH aHAIN3 KaK aJbTepHATHBA OPaHUYECHHBIM
BO3MOYKHOCTSIM KOPPEJISALIMOHHBIX PACTIO3HAIOIINX CHCTEM U OKCIIEPTHBIX CHCTEM.
OOuiee MOHATHE O CTPYKTYPHOM ONMCAHUH H300paKECHHH.

43 Merton onpeneneHrs N3MEHEHHUST HAKJIOHA TIOBEPXHOCTH IO MTPOEKTUBHOMY
peoOpa3oBaHUI0 HAOII0AaeMbIX Ha HEH TEKCENOoB.

44 Crpaterus GopMUpPOBaHKS 30H BHUMAHUS: METO/IbI aJIallTalliH MOJI0KEHHS, pa3Mepa 1
(hopMBI 30HBI BHUMAaHMS M IHAIa30HA IPKOCTH UKCEIOB BBIJIEISIEMOrO B HEH 00BEKTa.

45 O NpUMEHUMOCTH CTPYKTYPHOTO KJIacCH(UKATOPA, HCIIOJIb3YIOLIEI0 eAMHYI0O MO
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10.5. Meronuueckue MaTepuaibl, ONPEEISIONe IMPOLEAYpsl OLCHUBAHMS 3HAHWH, YMEHHH,
HABBIKOB M / WM OIBITA JIEATEIbHOCTH, XapaKTepH3yOIIUX Tanbl (GOPMUPOBAHHS KOMIICTEHIUH,
conepkatcs B [lonoxenusix «O TekymeM KOHTPOJE YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTaluu
crynentoB ['YAII, oOywaromuxcsi 1o mporpamMmamM BBICIIETO0 00pa3oBaHHs» U «O MOmyJIbHO-
PEHTHHTOBOM CHCTEME OLIEHKH KauecTBa yueOHO# paboTsl cTyaeHToB B ['YAIDy.

11. MeToauyeckue ykazanus Ajas 00y4aOmMXCcsi 10 0CBOCHUIO M CLHUIIUHBI

Llenbro ANCIMIUIMHBL ABJISETCS — MOTyUYCHHE CTYICHTAMH HEOOXOANMBIX 3HAHUHN, YMECHHI U
HABBIKOB B O0JIACTH aBTOMATHYECKOH OOpaOOTKHM ¥  pacrmo3HaBaHHWsS H300paXEHHH ©
MPEIOCTABICHHE BO3MOXHOCTH CTYICHTaM Pa3BHTh M MPOJEMOHCTPHUPOBATH HABBIKM B O0JIACTH
pa3paboTKu  MPOrpaMMHO-AJITOPUTMHYECKHX —MOJIENIeH, pealu3ylolnuX alrOpuTMbl aHaM3a
BUJICO/IAaHHBIX.

MeTtoanyeckne yKazaHus 1/ 00y4al0LINXCH N0 OCBOCHHIO JeKIHOHHOI0 MaTepHaJia

OCHOBHOE Ha3HAYCHUE JICKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKOe M SICHOE M3JIOKEHHE yueOHoro mMarepuana. HasHaueHne COBpeMEHHOM JIGKIMHM B paMKax
JUCLUIUIMHBL HE B TOM, 4YTOOBI MOJYYHTh BCIO HH()OPMALMIO MO TeMe, a B OCBOCHHUHU
(byHIaMEHTANBHBIX NPOOJIeM JUCUHUIUIMHBL, METOI0B HAYYHOTO MO3HAHMS, HOBEHIINX JOCTHKEHUH
Hay4HOH Melcin. B ydeOHOM  mporecce  JIEKIMS  BBIIOJNHSET  METOHOJIOTHYECKYIO,
OpraHU3alHOHHYI0 M HH(GOPMAMOHHYI0 (yHKIMHU. Jlekuus packpbiBaeT NOHATHHHBIN anmapar
KOHKpPETHOW o0JlacTH 3HaHMs, €€ MpoOieMbl, JaeT IEJIbHOE NPEACTABICHHE O IUCLUILUIMHE,
IOKA3bIBAET B3aUMOCBS3b C JPYTHMMHU JUCIUILITHHAMU.

[InanupyemMsl pe3yabTaThl IPU OCBOSHUH 00YUAIOIIMMCS JIEKIIMOHHOTO MaTepHaa;

— MOJy4YeHHEe COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
onpezensieTcs 1eJeBol YCTAaHOBKOM K KaXKA0i KOHKPETHOH TeMe;

— MOJy4YeHHE OIbITAa TBOPUECKOI PabOTHI COBMECTHO C IPETOIaBaTeNIeM;

— pa3BuTHe  OPOPECCHOHATBHO—ICNIOBBIX  KAayecTB, JIIOOBM K  OpeaMeTy |
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIUICHHSI.

— MOsIBJICHHE HEOOXOJMMOTr0 HHTEepeca, HEOOXOAUMOTO ISl CAMOCTOSITENIbHOM PaboThI;

— MOJy4YeHHe 3HaHHH O COBPEMEHHOM YpPOBHE Pa3BUTHs HAyKH U TEXHUKH U O NPOTHO3E
HX pa3BUTHS Ha OIMKaiime roas;

— HAy4uTCS METOJUYecKH oOpabarTbiBaThb Marepuan (BBIACIATb TIJIABHBIE MBICIH U
TIOJIOKEHHSI, TPUXOAUTD K KOHKPETHBIM BBIBOAM, IOBTOPSTH MX B Pa3IMYHBIX (POPMYIHPOBKAX);

— MOJyYeHHE TOYHOrO OHMMaHHUS BCEX HEOOXOIUMBIX TEPMHHOB U ITOHSATHH.

JIeKIMOHHBIH MaTepHan CONPOBOXKIACTCS AEMOHCTpaluedl ciaiiioB 00 0coOeHHOCTSX
MIPUMEHEHHS OTICNIBHBIX TEMATHK 10 AUCIUILINHE.

CrpyKkTypa npeJocTaBieHHs JEKIIMOHHOTO MaTepuaa:
— IlpexacraBiieHue neKUMOHHOrO MaTepuana 1o paszaenam Ne§, Ne9, Nel1 conpoBoxaaercst
JIEMOHCTpAIHeH CIaiIoB.
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Metoauyeckue yka3aHusi 1J1s1 00y4aroIuXcs M0 NPOX0:KIEHHIO Ja0opaTopHbIX padoT

B xoze BbInonHeHus 1abopaTOpHBIX padoTa 00YUAIOIUIACS TOMKEH YIIIyOUTh U 3aKPeNUTh
3HAHMS, IPAKTHYECKUE HABBIKH, OBJIAJICTh COBPEMCHHON METOJMKOI M TeXHUKOW SKCIEPHMEHTa B
COOTBETCTBUHM C  KBATHU(UKAIMOHHOW  XapaKTEPUCTUKOW  oOydvaroiierocs.  BeimonHeHue
71a00paTOPHBIX PabOT COCTOMT M3 AKCHEPUMEHTAIbHO-TIPAKTHYECKOH, PacueTHO-aHAIUTHYECKON
qacTeil X KOHTPOJIBHBIX MEPOIPHATHI.

BrinonHeHre 1a60paTOpHEIX PabOT OOYYaOIMMCS SBISCTCS HEOTHEMIIEMOH YacThIO
U3YYeHHS] JUCLMIUIMHBI, ONpPEAeNseMOl Y4eOHbIM IUIAHOM M OTHOCHTCS K CpEICTBaM,
00€eCIeunBAIOIIMM PELICHHE CIIeIYIONMX OCHOBHBIX 33/1a4 Y 00y4aromerocs:

— npuoOpeTeHHe HaBBIKOB UCCIIEIOBAHUS MIPOLIECCOB, SBJICHUH U OOBEKTOB, H3y4aeMbIX B
paMKax JaHHOI AUCLUIUINHBL,

— 3aKpeIUVICHHe, pPa3BUTHE U JeTAM3alMs TEOPETHYECKUX 3HAHUH, MOJIydeHHBIX Ha
JIEKIUSX;

— IOJyYeHHe HOBOH MH(OPMAIMHU MO U3y4aeMON JUCLUILIMHE;

— npuoOpeTeHHe HABBIKOB CAMOCTOSTEIBHON PaOOTHI C J1a00paTOPHBIM 000pYJOBAaHUEM H
npubopamu.

3aganus ¥ TpeGOBaAHMS K NPOBeIEeHHIO JIA00PATOPHBIX padoT
HMEIOTCS B CUCTEME AIICKTPOHHBIX PECypcoB Kadeapsl

CTpykTypa u (popMa oT4yeTa 0 J1a0opaTOPHOIi padoTe
HMMEIOTCS B CHCTEME JJIEKTPOHHBIX pPECypcoB Kadeapsl

TpeGoBanusi Kk opopMiIeHUIO 0TUYETA 0 JIaGopaTopHOii padoTe
Mpe/CTaBJICHBI Ha CTEH/1aX JlabopaTtopuii kadeaps

MeTtoanyeckue ykKa3zaHusi A5 O0Oy4aOIIUXCS MO NMPOXOKAEHHUI0 CAMOCTOSITEILHOM
padoTsl

B xoze BBINONHEHUSI CaMOCTOSITENBHON paboThl, OOYYarOUIMICS BBHIMOJHSET PabOTy IO
3aJaHUI0 ¥ TIPU METOAUYECKOM PYKOBOACTBE IPEMOAABATENs, HO 0€3 ero HernocpeICTBEHHOIO
yuyacTHsi.

B mporecce BBIMOJIHEHHS CaMOCTOSITENBHON pPaboThl, y oOydarommxcs (opmupyercs
LesaecooOpasHoe IUIaHUpOBaHHe pabovyero BpeMEHH, KOTOPOE MO3BOJSIET UM Pa3BUBATh YMEHHS H
HABBIKH B YCBOCHHH M CHCTEMAaTH3allMH MMPUOOpETaeMbIX 3HAHHI, 00eCIIeYnBAET BHICOKHI YPOBEHD
YCIIEBaeMOCTHU B MEPHOJ] 00yUEHHsI, TIOMOTAET MOJTYYHTh HAaBBIKU TOBBILICHHS TPO(ECCHOHANBHOTO
YPOBHSI.

MeToiMYeCKUMH ~ MaTepuaiaMy,  HAlpaBJsIOIIMMH  CaMOCTOSTENBHYI0  paboTy
00Y4arOLIUXCS SBIISIFOTCS:

— y4eOHO-METOAMYECKUI MarepHal M0 JAWCLUHUIUIMHE IPEJCTABICHHBIA B CHCTEMe
9NEKTPOHHBIX pecypcoB Kadeapbl ¥ B JIUTEPATypPHBIX HCTOYHHKAX, HEPEUUCICHHBIX B pasneie Ne6
HACTOSIIEN IPOrPaMMBL.
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MeToauyeckue yKa3aHMsi AJisl OOYYAIOIIMXCS MO TPOXOXKIAEHUIO NPOMEKYTOYHOIM
aTTecTaluu

TIpomesxyTouHas aTTecTanys 00y4aroIuXCst npeycCMaTpuBaeT OLIEHMBAHKE
MPOMEXYTOYHBIX W OKOHYATEJIBHBIX PE3yJbTaToB OOyYeHHMs 1o aucuuiuiiHe. OHa BKIIOYAaeT B
ceOst:

— nmuddepeHunpoBaHHbIi  3a4eT — 93TO (opMa OUECHKH 3HAHWH, [OJyYCHHBIX
o0ydJaronmmest IpH U3YYCHUH JUCLUMUIUIMHBI, HPH BBINOJHEHHH KYPCOBBIX IPOCKTOB, KYpPCOBBIX
paboT, Hay4YHO-KMCCIEIOBATENLCKHX PabOT U MPOXOXKIECHHH MPAKTHK C ATTECTALMOHHOW OLEHKON
COTIINYHOY, «XOPOILIOY, «yJOBICTBOPUTEIHLHOY, KHEYOBICTBOPUTEIHHOY.

Cucrema OLEHOK MPH MPOBEIEHHH TPOMEKYTOUHOM aTTECTAlMK OCYIIECTBISAETCS B

coorBeTcTBUM ¢ TpeboBaHusMu I[lonoxennit «O TekymieM KOHTpOJIE YCIEBaEMOCTH H
MIPOMEXYTOUHON arTecTauuu cryaeHToB [YAII, oOydwaromuxcs 1O TNPOrpaMMBbl  BBICILETO
obpazoBanust» M «O MOIYIBHO-PEHTHHIOBOW CHCTEME OLCHKH KadecTBa Yy4eOHOH paboTsl
cryneHToB B ['YAID».

JlucT BHeCeHHS MI3MEHEHHUH B pabodyro MPOTrpaMMy AUCIHUTLTHHBL
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JlaTa BHECEHUS
W3MEHEHHUH 1
JIOTIOTHEHUH.

TToanucs BHecIIEro
HM3MEHEHHUS

CopeprkaHre U3MEHEHUH 1 TOTIOTHEHUI

Jara u Ne

POTOKOJIA
3aceqaHus
kadempst

[onxnuce
3aB.
Kadeapoit




