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AnHHOTAIUSA

JucuuminHa « AnroputMbl 00paboTKH 1U(POBBIX JaHHBIX)» BXOIMUT B 00pa30BaTeIbHYIO
MPOrpamMMy BBICIIET0 00pa30BaHUs — HPOrpaMMy CIICLMAIUTETA 10 HAIPaBJICHUIO OATOTOBKH/
creranbHocTH  09.05.01  «[IpuMeHeHHe © OSKCIDTyaTalusi aBTOMAaTH3UPOBAHHBIX CHCTEM
CHELMAIILHOIO ~ HAa3HAYeHWs»  HANpaBIeHHOCTH  «MaremaTuyeckoe, MNpPOrpaMMHOE |
nH(OpPMaALMOHHOE 00ECIICUCHHE BBIYUCIUTENBHON TEXHUKA U aBTOMATH3MPOBAHHBIX CHCTEM».
JuctuminHa peanusyetcs kaeapoit «Nol4y.

JuciuuinHa HaneseHa Ha ()OPMUPOBAHKE Y BBITYCKHUKA CJICITYFOLUIMX KOMIICTCHIINI:

IIK-2 «CnocobeH OCyIIECTBIATh yIpaBieHHE TPEOOBAHUSIMU KOHIENTYAIbHOTO,
(YHKLHOHAIBHOIO M JIOTHYECKOTO MPOEKTHPOBAHUS MH()OPMALIMOHHBIX CHCTEM CHELHAIbHOrO
Ha3HAYCHUSD)

TIK-3 «Cmocoben pa3pabarsiBaTh KOMIIOHCHTBI M 3JIEMEHTHI HH(GOPMAIIMOHHBIX CHCTEM
CHENUATbHOTO HA3HAYCHUS, CHUCTEMHBIX IIPOrPaMMHBIX HPOJYKTOB W CHCTEM YIIPaBICHUS
0a3zaMu JAHHBIX»

CozaepxaHue JUCLHUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX ¢ ABTOMAaTHUYECKOM
00pabOTKOM, aHAIN30M U PACIIO3HABAHHEM HU300paXKeHUH.

IIpenonaBanne AMCHMIUIMHBL TPEAyCMaTpUBAET Ciexyromme (GOpMbl OpraHu3aLuu
yueOHOro Tmpoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTEeNbHas paboTa CTyjAEHTa,
KOHCYJIbTALHH.

IIporpammoii JUCHMIUIMHBI TPELYCMOTPEHBI CIEAYIOLUIME BHIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXYTOUHAs aTTecTanus B (opMe IK3aMeHa.

OOmiast TPyZAOEMKOCTh OCBOCHUS AMCIMIUIMHBI COCTAaBISIET 3 3a4eTHBIX equHuIb], 108
YacoB.

SI3bIK 00yUCHHUS 110 JUCHHUIUIMHE KPYCCKHUH »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpto mpenonaBaHusl JUCHUILIMHBL «AJTOPUTMBI 00pabOTKM LM(POBBIX JaHHBIX»
SIBJISETCs (POPMHUPOBaHKe NPOPECCHOHATBHOM MOATOTOBKH CTYACHTOB B O0JIACTH COBPEMEHHBIX
MPAaKTHYECKUX  METOJOB  MPOEKTHPOBAHUSI U COMPOBOXKICHHUS
MH(QOPMALIMOHHBIX CHCTEM pa3JIMYHOrO HA3HAYCHUS B YaCTH ABTOMAaTHYECKOH 00paboTku,
aHaM3a U Pacro3HABaHUS H300PaKEHUH.

1.2. JlucuuruiviHa  BXOAUT B
00pa3oBaTeNIbHBIX OTHOLICHUH, 00pa30BaTeNbHON NMPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —

TCOPECTHYCCKUX u

OI1 BO).

COCTaB  4acTH, (OpMUPYEMOH  y4aCTHHKAMHU

1.3. TlepeyeHb MIaHUPYEMBIX PE3YJIbTaTOB O0YYEHHS MO AUCLMIUINHE, COOTHECEHHBIX C
IUTaHUPYEeMbIMU pe3ynbTatamu ocBoerust OIT BO.

B pesynbraTe M3ydeHHs AWCUMILUIMHBI OOYYarOIIMiiCsS TOJDKEH 00JazaTh CIeayOINMH
KOMITCTEHIMSIMH WM UX 4YacTsMU. KOMIeTeHIMY U MHIUKATOPhl UX JIOCTHXKCHUS IIPUBEICHBI B

Tabuuue 1.

Tabnuua 1 — IlepeueHb KOMIETEHIMH W HHIMKATOPOB WX JOCTHKCHHUS

Kon n
Kareropus (rpynma) A Ko v HanMeHOBaHME HHANKATOPA TOCTHKECHUS
HaNMEHOBaHUE
KOMIIETEHLIUH KOMIETEHIUU
KOMIETCHIUH
T1K-2.3.1 3HaTh NpUHIHUIIBI pa3pabOTKH
XapaKTePUCTHK BAPHAHTOB KOHLETITYaIbHOM
I1K-2 Cnocoben
OCYIIECTBIATS APXHUTEKTYPHI CUCTEM CHEIHATBHOTO Ha3HAUCHHUS
ny ABJICHILC TIK-2.3.2 3HaTh METOABI MPOESKTUPOBAHHS
y 56OBaH1/mMH MH(OPMALMOHHBIX CHCTEM
P IIK-2.Y.1 ymeTb n1aHUpOBaTh IPOEKTHbIE
KOHLICITYaJIbHOTO, 6
[IpodeccronansHble | (YHKIMOHATEHOTO U ParoThI
B — HOMHUECKONO TIK-2.Y.2 ymeTs onpenensiTe cocTaB padoT 1mo
DOCKTHDOBAHHSL pa3paboTke TpeOOBAHUIA U ONpPEEIeHUI0
ni bo Mf HOHHBIX KJIIOYEBBIX CBOHCTB CHCTEMbI
CI/ICTG];I TIK-2.B.1 BnageTs MeTOAaMH TUIAHUPOBAHUS
N — MPOCKTHBIX PaboOT
HASHAYCHIS TIK-2.B.2 BnaseTs HaBBIKAMH ONpEACTICHUS
KITIOUEBBIX CBOICTB M OTpaHUYEHHI CHCTEM
CIICLIMATIBHOTO Ha3HAYCHHS
TIK-3.3.1 3HaTh apXUTEKTypy U MPUHIIHITEI
(YHKLIMOHMPOBAHUS BBIYUCIUTENBHBIX CUCTEM
[K-3 CriocoGen I1K-3.3.2 3HaTh TEXHOJIOTUM Pa3pabOTKU U
OTJIAJIKH CUCTEMHBIX ITPOTPAMMHBIX IPOJYKTOB
a3pabaThIBaTh
Eo l\fHOHeHTbI " T1K-3.3.3 3HaTh NPUHIUIBI TOCTPOCHHS CETEBOTO
A CMEHTHI B3aNMOAEHCTBUS
HHOPMATHOHHLIX I1K-3.3.4 3HaTh OCHOBBEI COBPEMEHHBIX CHCTEM
cmTeI;[ ynpaBieHus 0a3aMu JTaHHBIX
[podeccruonanbHbIe N —— TIK-3.Y.1 ymeTb cocTaBisTh crienudpukanuu
KOMIIETEHIIUH HA3HAYCHHS TpeOOBaHUii K pa3pabaThIBaeMOI CHCTEME
’ TIK-3.Y.2 yMeTh NPUMEHSTH SI3BIKH
CHCTEMHBIX
MPOrPaMMUPOBAHUS HU3KOTO U BHICOKOT'O YPOBHS
IIPOTrPaMMHBIX

HPOIYKTOB U CHCTEM
ynpasiieHust 6azaMu
JIaHHBIX

I1K-3.Y.3 ymMeTb NpUMEHSATh METO/IbI U IIPUEMBI
OTJIaJIKH IIPOTrPAMMHOT'0 KOzia

T1K-3.B.1 BnageTs HaBBLIKAMHU HAITUCAHUS
HCXOJIHOT'O KOJ1a POrPaMMHBIX IIPOYKTOB JUIsl
LIEJIEBBIX OIEPALIMOHHBIX CUCTEM Ha SI3bIKaX
HPOrpaMMHUPOBAHHUs HU3KOTO U BRICOKOTO YPOBHS




[1K-3.B.2 Bnageth TEXHOIOTHSIMHU pa3pabOTKU U
OTJIAJIKH CHCTEMHBIX IIPOAYKTOB M 0a3 TaHHBIX

2.  Mecro pucuuminHe B ctpyktype OI1

JlucuuminHa MoxxeT 6a3upoBaThCs Ha
MPU U3YYCHUH CICIYIOUINX JUCHHILIHH!
— Maremartuka;
— Wndopmaruka;
— Hudposas o6paboTka cUrHAIOB.
3HaHUsI, MMOJYYCHHbBIC TPU M3YyYCHHU

3HaHHSX, paHee IPHOOPETEHHBIX 00yYarOIMMHUCS

3HaHI/I$[, IOJIY4Y€HHBIC IPpHU HU3YUYCHUH MaTepualia

L[aHHOfI JUCHUIUINHBI, UMCIOT KaK CaMOCTOSTCIIbHOC 3HAQUCHHUC, TaK U MOI'YT HCIIOJIb30BaTLCs

MIPY U3YYEHUU JPYTHX JUCHUIIINH:

— Cucremsl nudpoBoii 00pabOTKH CUTHATIOB U H300paKeHUIl;

3. OOBEM U TPYIOEMKOCTh TUCIUTIIHHBI
JlanHble 00 00mIeM 00beMe TUCLUILIMHBI, TPYAOSMKOCTH OTICIbHBIX BHIOB Y4YEOHOI
PpaboThI 10 JUCUHUILIHHE (M pacipe/ieieHne ITON TPYJOEMKOCTH 10 CEMECTPaM) TPEACTABICHBI B

Taduuue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh THCLUIIIIHHBI

TpyA0eMKOCTh MO
Bun yue6Hol paboThl Bcero ceMecTpam
Ne7
1 2 3
Obowan mpyooemkocms oucyuniuHol, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuyueckoii R0020mosKu 17 17
Ayoumopnuie 3auamus, BCero yac. 51 51
B TOM YHCIIE:
nexkuuu (J1), (vac) 34 34
npaktuyeckue/cemunapckue 3austus  (113),
(4ac)
naboparopubie padotel (JIP), (yac) 17 17
KypcoBoi npoekt (padota) (KII, KP), (uac)
JK3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomesicymounoin ammecmayuu: 3ayer,
mudd. 3ager, sx3amen (3auer, dudd. 3au, . Hudd. 3au.
k3. **) 3au.

e .
le/lMeanl/Ie: KaHIUJATCKUH 3K3aMECH

4. Conep:xaHHe AUCIUILTHBI
4.1. Pacnpenenenne TpyJO€MKOCTH AUCIUILTHHEI 110 pa3fesiaM U BUAaM 3aHITHN.
Paznenbl, TeMBbI AUCUMIUIMHBI U UX TPYJOEMKOCTB IIPUBEACHBI B Tabnuie 3.

Tabnuua 3 — Pa3nensl, TeMbl JUCHHUIUIMHBI, HX TPYAOEMKOCTh

Paznen 3. 10 3 17

Paznen 4. 2

Paznen 5. 3

Paznen 6. 3 6 20

Paznen 7. 0,5

Paznen 8. 3,5

Paznen 9 2

Pasnen 10. 2

Pazpnen 11. 2

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

HpaKTI/I‘-ICCKaH IIOArOTOBKAa  3aKJIKOYacTCsl B HCIIOCPESACTBEHHOM  BBIITOJIHCHUU

00y4arOIIMHCS

ONpeNeNeHHbIX  TPYNOBBIX  (yHKumMil,  cBsA3aHHBIX ¢  Oynyued

HpO(bCCCHOHaJ'ILHOﬁ JCATCIIBHOCTBIO.

4.2. CopeprkaHue pa3/ieioB U TeM JICKIIUOHHBIX 3aHATHI.
CopnepxaHue pa3zesioB U TeM JICKIIMOHHBIX 3aHATHI NPUBEACHO B Tabmiuie 4.

Tabnuia 4 — Comeprkanue pa3aesioB M TeM JISKIIMOHHOTO UK

Howmep pa3nena

Ha3zBanue u COJZICpIKaHUC pa3/]€IOB U TEM JICKIIMOHHBIX 3aHITUN

1

CucreMbl KOMIIBIOTEPHOT'O 3PEHHUS - OCHOBHbIE MOHATHS.

Tema 1.1 - AKTUBHBIE U TIAaCCHBHBIE €CTECTBEHHBIE M HCKYCCTBEHHBIC
3pUTENIBHBIE CHUCTEMBI, CBS3b WX KOHCTPYKIMHM CO CBOMCTBAMH
OKpY>KaloLIeH Cpebl.

Tema 1.2 - Buapsl undopmauuu, H3BIEKaEMOH €CTECTBEHHBIMH H
HCKYCCTBEHHBIMH  3PDHUTEIBHBIMH  CHCTEMaMH W3  BOCHPHHHMAaeMbIX
BUJICO/IaHHBIX.

Tema 1.3 - TpyanocTd  pacmo3HaBaHUSI M HMHTEpPIpPETAMU
BUJICOMH(OPMALIMH, 00YCIOBICHHBIE CBOHCTBAMH OKPY)KAIOLIEr0 MUpa H
KOHCTPYKIIMEH 3pUTEIIbHBIX CHCTEM.

Koppeasinnonubie MeTOAbI paco3HaBaHus 00pa3oB

Tema 2.1 - IlpeobpazoBanue Dypwe, ero coiictBa. Ilepemarounas
¢dyHnkuus cuctemsl. [lonstue GpuipTpa.

Tewma 2.2 - [Ipomyckaromue u OTPasKaroIne TOJIOTPAMMBL.

Tema 2.3 - Omnruueckoe npeoGpasoBanue Pypwe. ['onorpaduueckuii
koppensarop.  CornacoBaHHBI ¥ BOCCTaHABIMBAOUIMK  (PUIIBTPHI
I'onorpaguueckue pacrno3Haomne aBTOMATHI.

Tema 2.4 - Pacno3naBanume wuszoOpaxenuii meronom @Dypne-MeinHa,
NPEUMYILECTBA U HEIOCTATKH.

Pa3yenbl, TeMbl TUCUUTLIAHEL Jexwm | 113 (C3)| - JIP ‘ KII ‘ CPC
(1ac) (gac) (dac) (gac) (dac)
Cemectp 7
Paszgen 1. 2
Pazgen 2. 4 8 20

Pacno3HaBanue o0pa3oB B NPOCTPAaHCTBE NPU3HAKOB (00yueHHe ¢
yuuTesem).

Tema 3.1 — OcHoBHble mnoHsATUS. IlocTpoeHHe AMCKPUMMHALMOHHOM
HOBEPXHOCTH [UIi HOPMAaJbHO DPAacIpee]eHHbIX BEKTOPOB INPU3HAKOB C
M3BECTHOM  KoOBapualMoHHOW Marpuuei. Knaccudukaumss o6pa3os
METOZOM MAaKCUMaJIbHOro mpapjononobus. IlocTpoeHune aMHEHHBIX
JUCKPUMUHALMOHHBIX ~ IOBEPXHOCTEHl 10  HM3BECTHOH  BHIOOpKE
KJIacCU(UIMPOBAHHBIX 0OPaA30B.

Tema 3.2 - IlocTtpoeHue HEMMHEHHBIX pa3leNAIOIIUX IIOBEPXHOCTEH B
HOJIHOM Gasmuce OPTOHOPMHPOBAHHBIX JIMHENHO-HE3aBUCHMBIX




HenuHedHbIX ¢Gynkuuid. [lomunomsr Jlexxanapa, Jlareppa, DOpwmwura.
IMoctpoenne TIOJTHOM CHCTEMBI JIMHEITHO-HEe3aBUCHMBIX
OPTOHOPMHPOBAHHBIX (DYHKIMI MHOTHX IEPEeMEHHBIX Ha OCHOBE MOJIHOM
CHUCTEMBI JINHEHHO-HE3aBUCUMBIX OPTOHOPMHPOBAHHBIX (YHKUIHH OJHOM
NIEPEMEHHOM.

Tema 3.3 — IIpeoOpazoBaHue MPOCTPAHCTBA MPU3HAKOB JUIS YJIy4LICHHS
pa3ienseMoCTH B HEM KJIACCOB 00pa3oB.

HckyccTBenHnble  HelpOHHBIE CeTH, peaju3yoliie IMOCTPoeHHe
JAMCKPUMHUHALMOHHON NOBEPXHOCTH B MPOCTPAHCTBE MPU3HAKOB.

Tema 4.1 - Mopnenu Heiipona. Ilepuentpon Posenbnarra, ero oOyuenue.
Merto TpaJyeHTHOrO CIycKa. AJFOPUTM OOydYEHMs IEpLENTPOHa Kak
YACTHBIN CITydail MeToa TPaJHEeHTHOTO CITyCKa.

Tema 4.2 —HckyccrBenHas HeliponHas cetb BACKPROPAGATION,
AITOPUTM €€ 00yUCHHUSI.

Tema 4.3 — Cucrembl aBTOMATHYECKOrO pPAacCHO3HABaHUs 00pa3oB (B
YaCTHOCTH, CHUCTEMbl aBTOMATHYECKOrO aHalinW3a H300paXKeHUil) Kak
HHCTPYMEHT IPHUHATHS PEIICHHH B CHUCTEMax aBTOMATHYECKOIO
ynpaBinenus. Peanusauus — QyHKUMOHANBHBIX —npeoOpasoBateneil U
peryaupytommx cucreM Ha ocHoBe cett BACKPROPAGATION.

Pacno3naBanue o0pa3oB 0e3 y4uTeIsi MeTOJOM KJIACTEPH3ALUU B
NMPOCTPAHCTBE MPH3HAKOB.

Tema 5.1 - IloHsATHs KOBAapHALMOHHOW MATPUIBI U COOCTBEHHBIX
BekTOpoB. [IpeoOpazosanne Kapynena-Jlossa. MeTpuku B IPOCTPAaHCTBE
npu3HakoB. PaccrossHre Maxanono6wuca.

Tema 5.2 - Knactepuzanust meronoM K UTEpaTHBHBIX BHYTPUTPYIIIOBBIX
cpenaux. Kiacrepmsanms rucTtorpaMMHBIMM  METOZAaMH W METOAOM
rpadoBoro pa3oueHusI.

HuBapuaHTHbIE ONHCAHUsSI 00Pa30B.

Tema 6.1 — IlpusHaky, WHBapHAaHTHBIE K TE€OMETPUYECKUM
npeobpa3oBanusiM.  IIpoeKIMM  NPHU3HAKOB HA  IOIIPOCTPAHCTBA,
WHBapUaHTHblE K  npeoOpa3oBaHHIO. MOMEHTHbIE  MHBApPHUAHTHIL.
WuBapuantsl Oypee.

Tema 6.2 - TIpoekiusi N300pakeHUs] HA MPOCTPAHCTBA, HHBApHAHTHbIE K
Ty o0bekTa. Crnocod mocTpoeHuss 00OOMICHHBIX ITATOHHBIX (DYHKIHI
JUIi  M3MepeHHs — napamMerpoB  ap@UHHOrO M HPOEKTHBHOIO
peoOpa3oBaHU.

Tema 6.3 - DnemeHTsl HM300pakeHHi, ycToH4MBbIE K apPUHHBIM H
MIPOEKTUBHBIM MTPE0OPa30BaHHUSIM.

Tema 6.4 - U3mepeHue mnapamerpoB ad(UHHOTO M MPOCKTHBHOIO
peoOpa3oBaHKs Ha OCHOBE aHann3a (PyHKLIUH KOPPEISLHN U300paKeHHs
¢ 000011ICHHBIMHU 3TaJOHHBIMU (PYHKIUSIMH.

M300pakeHHH.

Tema 82 - HckyccrBennas HeifponHas cetb NEOCOGNITRON:
CTPYKTYpHOE paclo3HABaHWE HW300PAKEHUI 10 JMHLMUI  aJANTHBHOIO
pe3oHaHca.

Tema 8.3 - Mogenb CTpyKTYpHOTO aHajM3a KOHTYPHBIX H300pakeHUi,
npeqnokeHHass MydyHukoM u 3aBanuimuHbIM. KOHTYypHBIE CTPYKTypHBIE
9JIEMEHTBI, IIPUMEHsSeMble IIPU  CONOCTABICHUHM; HX COOCTBEHHBIE
IapaMeTpsl ¥ apaMeTphl B3aHMHOTO MOT0XKEHHS.

Tema 8.4 - OpHoypoBHeBas HeHpoHHas ceThb Xonduinna-Tanka s
CTPYKTYPHOTO PacIiO3HaBaHMS H300paKCHUH.

Tema 8.5 - O HeE0OXOIUMOCTH TPYMIHPOBAHUS MPOCTHIX KOHTYPHBIX
CTPYKTYPHBIX 23JIeMEHTOB. JIByXypoBHeBas HepapXxuueckas HeipoHHas
cets Xonunaa-TaHka, peau3yromas IPUHIKI aIalTHBHOTO pe30HaHca.
Tema 8.6 — CTpyKTypHOE COMOCTaBIeHHE H300pakeHHH MmyTeM 00xoma
nepeBa pemieHuid. OObEKTHO-HE3aBUCUMbIE OIPaHHYEHHS, UCIOJIb3YEeMble
IIPU COTIOCTAaBIICHUY CTPYKTYPHBIX OIMCAHUM.

Tema 8.7 - MeToab! rpynnupOBaHusl KOHTYPHBIX CTPYKTYPHBIX 3JIEMEHTOB.
JIByXypoBHEBOE nepapxuieckoe CTPYKTYpHOE COIOCTABJICHUE
n300paKeHUit Ha YPOBHSX CTPYKTYPHBIX 3JIEMEHTOB M TPYIII JIEMEHTOB.
Tema 8.8 - Ilpumep peanuzauuu MeToJa aJaNTUBHOIO pe30HAHCA MpHU
PEMOHTHPOBAaHUN CTPYKTYpPHBIX ONHCAHMH KOHTYpOB B HEPapXHUECKOM
CTPYKTYPHOM Ki1accu(pukaTope.

Tema 8.9 - MHOroypoBHEBbIH KOHTYPHBII CTPYKTYpHBII Ki1accugukaTop,
peanm3amysi B HEM METOJa AaJalTHBHOIO pE30HaHCA Ha YPOBHE
PEMOHTHPOBAHUS TPYIIT CTPYKTYPHBIX 2JIEMEHTOB.

Tema 8.10 - O mNpPUMEHHMOCTH CTPYKTYPHOTO Kiaccu(ukaropa,
UCTIONB3YIOIIETO eMHYI0 MOJIeNIb T€OMETPUIECKOro Npeodpa3oBaHus, s
CONOCTABIECHHUSI H300pPXKEHUH TPEeXMEpHBIX U IUIOCKMX cueH. [lytu
pelieHus mpodIeMbl CTPYKTYPHOTIO aHAIN3a TPEXMEPHBIX CLIEH.

Tema 8.11 - Crparerus (GOpMHpPOBaHHS 30H BHHUMAHHUS: METOJBI
aJIaNTally TIO0JIOKeHUs, pa3Mepa U (GopMbl 30HBI BHUMAHUS U JHUara3oHa
SIPKOCTH IIMKCEJIOB BBLIEISIEMOr0 B Hel 00BEKTa.

CHHTaKcHYeCKoe Pacro3HaBaHue 00pa3o..

Tema 7.1 — ®opmanbHble TpaMMaTHKH: anaBHUT, MPEATOKEHHE, S3bIK,
rpammatuka. [Ipumepsl rpammartuk. [Ipumeps! noposkaeHus npeayioKeHuH
C TIOMOIIBIO IPaMMATHK.

Tema 7.2 - Ilpumepsl ommcaHusi ABYMEPHBIX OOBEKTOB C ITOMOIIBIO
(opmanbHBIX rpamMmaTrHK. [IprMepbl CHHTaKCH4ECKOTO pPaclO3HaBaHUS
n300pakeHUH XPOMOCOM.

AHaju3 u300pakeHUii HA 0OCHOBE MPH3HAKOB TEKCTYPbI.

Tema 9.1 — Ilomarme o tekcrype. OmmcaHue TEKCTYpHl Ha OCHOBE
CTaTUCTUYECKUX MPU3HAKOB.

Tema 9.2 - OnucaHue TEKCTYphl HA OCHOBE CHEKTPAIBHOTO MOIX01a.

Tema 9.3 - Onucanue TEKCTYpbl HA OCHOBE MaTPHI] CMEXHOCTH.

Tema 9.4 - Onucanue TEKCTYpbl C HOMOLIbIO ABTOPETPECCHU SPKOCTH
ITMKCENA 0 €0 OKPECTHOCTSIM Pa3HBIX ITOPSAKOB.

Tema 9.5 - Onucanue TEKCTYphl MO MJIOTHOCTH PACHpEAEICHUs] T'PaHMIL
pasHoro HampasieHus. OnucaHue TEKCTYPbI O CEKBEHTaM.

Tema 9.6 — Onncanue TEKCTYphI ¢ TOMOIIBIO Macok JlaBca.

Tema 9.7 - Onmcanue TEKCTYypbl C MOMOIIBIO THCTOrpaMM IapaMeTpOB
hopmbl TekcenoB. MeTo onpeieeHnss N3MEHEHHST HaKJIOHA TIOBEPXHOCTH
10 MPOESKTHBHOMY IpeoOpa3oBaHHIO HAOIIOIAEMBbIX HA HEl TEKCENOB.

OO0bEeKTHO-He3aBUCHMBIil CTPYKTYPHBIIi aHA/IHM3 KaK ajJbTepPHATHBA
OrpaHHYEHHBIM BO3MOKHOCTSIM KOPPEJISIIMOHHBIX PACHO3HAIOLINX
CHCTEM H SKCIIEPTHBIX CHCTEM.

Tema 8.1 — IloHATHE O CTPYKTYpHOM ONHMCAaHUM M pPAaclO3HABAaHUH

10

AHaJu3 KOHTYpHOH uHopManmnu.

Tema 10.1 — IlonsaTue rpaaueHTa. BpryucieHue Moysi IPajdEHTOB C
nomompbto Macok Ipesurt, Cobenst, Pobeprca.

Tema 10.2 - Beigenenue rpanui ¢ momonipto LOG- 1 DOG-¢uibtpos.
Tema 10.3 - ITocTpoeHrE KOHTYPOB € TIOMOILBIO JeTeKTOpa KpaeB KaHHU.
Tema 10.4 - Annpoxcumanus KOHTypa OTpe3KaMH IIPSMBIX JIMHUH
METOIOM HAaUMEHBIIHMX KBaPaTOB.




Tema 10.5 - ITpeobpa3oBanue Xada. metonoM Dypbe-Menna
11 @uabTpanus U yJyqylleHHe KayecTBa H300paKeHH . 5 | Pacio3HaBaHue M300paeHHiA, TOJBEPTHY THIX 3 3
Tema 11.1 - Yaydmienne xauecTBa W300paKEHHS ITyTEM PEryJIMPOBAHUS adGUHHBIM IpeoOpa3OBaHUIM
JIOKaJIbHON KPYTH3HBI IIEPEJaTOYHON XapaKTEPUCTUKU «BXOIHAs SPKOCTb Bcero 17
IMKcesna / BBIXOJHAS SPKOCTD IIHKCENay.
Tema 11.2 - VYayumenue kauectBa H300p 11 U IyTeM YAaJIeHUS 4.5. KypcoBoe IpOEKTHPOBaHIE/ BBIIOIHEHUE KYPCOBOIl pabOThI
OIIPEe/IeNICHHBIX YYaCTKOB CIIEKTPA €r0 HPOCTPaLiv . HHBIX YACTOT. YueOGHbIM IUIaHOM HE MPEYCMOTPEHO
Tema 11.3 - Viyumenune KayecTBa HM300paXKEHUsI C  I[TOMOLIBIO

HHU3KOYAaCTOTHOW U BBICOKOYACTOTHOM (bI/IJ'ILTpaI_II/II/I B HpOCTpaHCTBCHHOﬁ

001acTy ¥ 00JIACTH CHEKTPA MPOCTPAHCTBEHHBIX YacTOT. 4.6. CamocTosTeNbHas paGoTa OBy HAMIXCS

Tema 11.4 . Mopdonoririeckue MeTONI aHAMM3A U YAyHIICHHS Bubl camocTosTennbHON paboThl M €€ TPYJ0eMKOCTb NpUBEEHbI B Tadnuie 7.
n300paKeHHH.
Tema 11.5 — Menuanmbii cbm}"Tp' Tabnuia 7 — Buasl caMOCTOSITENBHON pabOoThI M €€ TPYIOSMKOCTh
Tewma 11.6 — 'eomerpuueckuii QUIBTP Beero. | Cemeern 7
Bun camocrostensHO# paboTh ’ P/
qac Jac
4.3. Ilpaktuyeckue (CEMMHAPCKHUE) 3aHATHS 1 ) 3
TeMbl IPaKTUYECKUX 3aHATHI U UX TPYJI0EMKOCTh MPUBEICHBI B TAOIHILIE 5.
p pyA PHBCA 1 V3ydeHne TeopeTH4ecKoro MaTepuana 25 25
jqucuumnasl (TO)
Tabmuma 5 — HpaKTI/I'-ICCKI/IC 3aHATHUSA U UX TPYAOEMKOCTh KprOBOe NPOCKTUPOBAHUE (KH, KP)
Mamux | No Pacuetno-rpaduueckue sananus (PT'3)
Ne | Temsl npaktuueckux | dopmel npakTuueckux | TpyAOeMKOCTb, |MpaKTUYECKOH |pasaena Bomonmente pedepara (P)
n/u 3aHATHI 3aHATHH (qac) TMOJITOTOBKH, | TUCIIUATT HoArOTOBKA K TOKYILOMY KOMThONIO
(gac) JIMHBI a YHIeMY p 25 25
ycneBaemoctd (TKVY)
Y4eOHBIM IIIAHOM HE MPELYyCMOTPEHO
| | JHomamrnee 3ananue (J13)
Beero Konrposnbhbie padbotel 3a04anK0B (KP3)
[ToaroToBka K MpOMeKyTOIHOM 7 7
arrecraiuu (ITA)
4.4. JlaGopaTopHble 3aHATHS Beero: 57 57

TeMbl 1a00OPATOPHBIX 3aHATHI U UX TPYJAOEMKOCTh IPUBEICHBI B TA0HIIE 6.

Ta6nuna 6 — JlabopaTopHble 3aHATHS U MX TPYA0EMKOCTh 5. Iepeuens yueGHo-MeTOAMIECKOr0 0becneueHus

N3 nux Ne JUTS CAMOCTOSITEIIBHON paboThl 00yUaroNIUXCs 0 JUCIUILTHHE (MOJIYJIIO)
Ne HanMeHOBAHME 1a60PaTOPHbX DaGoT TpynoeMkocTs, | MpakTUUECKOH | pasaena qu6H?iMeT0anquKHe MaTepHabl JUIl CaMOCTOSITENIbHOW paboThl 00Yy4YaroluXcsl yKa3aHbl B
n/n patop p (uac) MOATOTOBKH, | JMCLHUII . 7-11.
(gac) JIMHBI .
Cemectp 7 6. IepeueHb MeYATHBIX M YIEKTPOHHBIX YUSOHBIX U3IaHUH
IepedeHb MeYaTHBIX U IEKTPOHHBIX YUeOHBIX U3/IaHHUI IPUBEICH B TabuIe 8.
1 | Pacio3naBanne 00OBbEKTa U ONPE/ICIICHHUE €T 4 2 o
Tabnuia 8— [lepeueHpb MEYATHBIX M JICKTPOHHBIX yUeOHBIX H3IaHUI
JIEKapTOBBIX KOOPANHAT Ha H300payKeHHU
. KomiecTso sx3eMmsipos B
MyTeM BBIYMCIICHNS (PYHKINH B3aUMHOU Hludp/
. bubnuorpaduueckas ccpuika Oubnmoreke
KOpPpEeJISILUY B IPOCTPAHCTBEHHO-BPEMEHHOM URL agpec
o6macTH (KpoMe DIIEKTPOHHBIX SK3EMIULIPOB)
621.391 C | Cepukos B.C. Lludposas odpadboTka 50

2 | Pacno3naBanue 00ObEKTOB HA M300paXEHUH 1 4 2 35 P ]; bp 5 P /BC.C

OMpE/IEIEH e TAPAMETPOB HX curaanoB. Yuyeonoe nocooue / B.C. Cepukos,

MPOCTPaHCTBEHHOTO BPALIECHUS U B.P. Jlynus. — Caukr-Ilerep6ypr: I'VAIL

MacuITabupOBaHUSI OTHOCHTEILHO ITAJIOHA 2014. 109 c.

METO/IOM KOPPEJISILIUK B TIOJIIPHO- 004.9T 65 | I'oncanec, P. Llupposast o6padoTka 5

JIorapH(pMHIECKoit CHCTEME KOOpAMHAT uzobpaxenuit / P. [oncanec, P. Byac ; nep.
3 | UccnenoBanue MeTo/1a U3MEPEHISI 3 6

CCIeA0 € METO/a H3Mepe JI. U. Py6anos, niep., pex. I1. A. Houna. - 3-¢
napameTpoB ahpGpUHHOTO Mpeodpa3oBaHuUs
N u3 L., ucnp. u gor. - M. : Texunocdepa, 2012. -

n300paxeHuH

4 | Pacno3HaBaHie 00ObEKTOB Ha H300paKEHUH 3 6 1104 c.




004.9 K78 | Kpacunpuukos, H.H. Iludpposas odbpadoTka 65
2D u 3D-u300paxenwuii [Tekcr] : yueOHOE
nocobue / H. H.Kpacunsuukos. - CI16. : BXB
- [letepOypr, 2011. - 608 ¢

[DnexrponHsIii pecypc] : yueOHOe mocobue. —
DnexrpoH. naH. — CII6. : Jlans, 2014. — 192 c.

004.9 O-23 | O6paboTka 1 aHanKU3 U300paXkeHHH B 3aga4yax | 15
MAIIHHHOTO 3PEHHS : KypC JICKIMH 1
npaktuyeckux 3austuii / 0. B. Busmistep [u
ap.]. - M. : ®usmatknura, 2010. - 672 ¢

http://window.edu.ru/resource/232/59232/ | ducenko, B.T. KomnbrorepHast 00padoTka u
files/itmo0292.pdf pacrozHaBaHHe H300paxkeHHH. YuebHOe nocodue. /
B.T. ®ucenko,.T.}O. ®ucenxo. — CI16: CII6I'Y
HUTMO, 2008.-193 c. Pexum goctyna B €JHHOM
OKHE 00pa30BaTEeIbHBIX PECYPCOB

00491 65 | T'oncanec, P. Lludposast obpadorka 20
u3obpaxenuil B cpeie MATLAB [Tekcr] :
monorpadus / P.I'oncanec, P. Byac, C.
OpnauHe ; nep. B. B. UenbpkoB. - D1eKTpoH.
TeKCToBbIE NaH. - M. : Texnocgepa, 2006. -
615c.

http://books.google.ru/books OnekrponHast kuura Szeliski R. Computer Vision:
Algorithms and Applications / R. Szeliski.—

Springer, 2010. — 812 pp.

http://www.mathworks.com/help/toolbox/ | PykoBoncTBo moap30Batens makera as 00paboTKH
images/images_product_page.html n3obpaxennii B MATLAB

004 K 78 Kpacunenukos, H. H. Komnsrorephas 75
06paboTka n300paxkeHuit. Mopdonoruueckue
OIepalyy U UX MIpUMEHEHue : yyeOHoe
nocobue / H. H. Kpacunbaukos, O. 1.
Kpacunpnukosa ; C.-Ilerep0. roc. yH-1
a’pokocM. rpudopoctpoenus. - CI16. : Uza-
Bo I'VAII, 2010.-42 ¢

http://www.ipol.im/ DJeKTPOHHBIH >KypHal 10 00paboTKe U aIropuT™Mam
aHanu3a n3obpakennit «lmage Processing On
Line».

004(075) Kpacunsaukos, H.H. 103
K78 MynpTUMEIUAaTEXHOJIOTHH B
UH()OPMALIMOHHBIX CHCTEMAX.
[pencraBnenne n 00paboOTKa N300paKEHUH B
KOMITbIOTEpE : yueOHoe nmocobue / H.
H.Kpacunbnukos, O. U. Kpacunbhukosa ; C.-
Ietep6. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CI16. : Uza-so ['YAIL,
2007.-132¢

8. Tlepedyenb nHPOPMALIMOHHBIX TEXHOJIOTHIT
8.1. IlepedeHp MPOrpaMMHOTO OOECIIEYEHHs, HCIIOJIB3YEMOr0 MpPU OCYIIECTBICHUU
00pa30BaTeIBHOTO MPOIIECCa MO TUCLMILTHHE.
[epeuenp UCmoabp3yeMOro NporpaMMHOro odecrieueHus npescrasieH B Tadmuie 10.

Tabmnuua 10— [lepeuenp nporpaMMHOro obecrieueHus

Ne ii/m HaunmenoBanue

004 T 81 Ty, k. Ilpuniuns! pacrno3HaBanus oopazos / | 5
Jx. Ty, P. I'oncanec ; nep. ¢ auri. U. b.
I'ypeBuy, pex. nep. 0. K. XKypasnes. - M. :
Mup, 1978.-411 ¢

1 Windows 7 / Windows 8
2 Development studio Visual C/C++
3 Intel OpenCV
4 Gimp
8.2. IlepeueHpb HH()OPMALIHOHHO-CIPABOYHBIX CHCTEM,UCIIONB3YEMbIX npu

OCYIIECTBICHHN 00Pa30BaTEILHOTO MPOIIECCa M0 AUCIUIUINHE
Ilepeuenp wHCHONB3yeMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabmune 11.

Tabnuia 11— Ilepeuerp nHGOPMATHOHHO-CIIPABOYHBIX CHCTEM

Ne ni/mt HaumenoBanue

7. TlepedeHs 3IEKTPOHHBIX 00Pa30BATENbHBIX PECYPCOB
UH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOMH ceTH «HTepHeT»
Iepeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB HH(MOPMALOHHO-
TEJICKOMMYHHMKALIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUIl OCBOCHMS JIUCLMIUTMHBI
npuBezieH B Tabuune 9.

He npenycmotpeno

9. MarepuaiibHO-TeXHHYECKas 6a3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMON I  OCYIIECTBICHHS
00pazoBaTenbHOro Mpolecca 1o AUCHUIUIMHE, PECTaBIIeH B Tadaunel2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUYECKON 0a3bl

Tabmuua 9 — IlepedeHp 3IEKTPOHHBIX O00PA30BATENBHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIeKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»
URL anpec HanmenoBanue

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

Bonxos B.IO. AnanTuBHbIE 1 HHBapHAHTHBIE
ITOPUTMBI OOHAPYKEHHUS1 00BEKTOB Ha
U300paKeHUsIX U UX MoJenupoBanue B Matlab

Ne HaumeHnoBanue cocTaBHOM yacTu Howmep ayautopuu
n/m MaTepHaIbHO-TEXHNYECKOH 0a3bl (Ipr HEOOXOIMMOCTH)

MynbTiMeanitHas ICKIMOHHAS Ay AUTOPUS

2 | KomnbrotepHas kiacc




10. OueHoYHBIE CpeaCTBA VIS IPOBEICHUS IPOMEKYTOUHON aTTECTALNH
10.1. CocTaB OIEHOYHBIX CPENCTBAJS MPOBEACHUS IPOMEKYTOUHOH AaTTeCTaluu
oOy4aronmxcs o JUCHUIUIMHE NPUBEIeH B Taduue 13.
Tabmuma 13 — CocraB OLIEHOUHBIX CPEICTB IS TPOBEJCHUS IIPOMEKYTOUHOH aTTeCTalun

Ilepeuens BonmpocoB (3a1a4) Ajsl OK3aMeHa

Kon
HHAUKATOpa

Bun HpOMC)KyTO‘IHOﬁ aTTéCTalun HepequL OLICHOYHBIX CPEACTB

AKTHBHBIE U ITACCUBHBIE €CTECTBEHHBIE U HUCKYCCTBCHHBIC 3pUTCJIbHBIC
CUCTEMBI, CBA3b UX KOHCTPYKIIUU CO CBOMCTBaMH Opr)KaIOHICﬁ Cpeanbl.

IK-2.3.1

Dx3aMeH Crnncok BOIIPOCOB K 9K3aMCHY

10.2. B kadyecTBe KpHUTEpHUEB OLCHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMITETCHIIMH OOYYaIOIIMMHUCS TIPUMEHsIETCS S5-0ajuibHasl IIKala OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMI, KOTOpasi mpuBeicHa B Tabnuiie 14. B TeueHne cemectpa MOXKET UCIIOIB30BATHCS
100-0aypHast — mKajma — MOIYJIBHO-DEHTHHIOBOW — CHCTEMbl  YHHBEPCHUTETa,  MpaBHia
HCIIOJIB30BAaHHUA KOTOPOI, YCTaHOBJIEHBI COOTBETCTBYIOIINM JIOKAIBHBIM HOPMAaTHBHBIM aKTOM
I'YAIL
Tabnuua 14 —Kpurtepun oueHKH YpOBHsI C)OPMHUPOBAHHOCTH KOMIIETECHIMI

Buner HHq)OpMaHI/II/I, M3BJICKAEMOU €CTECTBEHHBIMH 1 HUCKYCCTBCHHbBIMU
3PUTCJIBbHBIMU CUCTEMAMHU U3 BOCTIPUHUMAECMBbIX BUJCOAAHHBIX.

MK-2.3.2

TpyaHOCTH pacrio3HaBaHMSI U MHTEPIPETALMU BUACOMHPOPMALIHY,
00YCIIOBIICHHbIE CBOHCTBAMH OKPY’KAIOIEr0 MUPa U KOHCTPYKLIUEH
3pPUTEIBHBIX CUCTEM.

MK-2.Y.1

IpeobGpazosanue Pypse, ero cBoiictra. [lepenaTounas GpyHKIHs
cuctemsbl. [lonstue puibTpa.

MK-2.Y.2

[Ipomyckarommue u 0TpaskarolIfe TOJI0rPAMMBI.

IK-2.B.1

Onrtuueckoe npeobpaszoBanue dypwe. ['onorpaduueckuit KoppensTop.
CornacoBaHHbIN M BOCCTaHABIMBAIOIINI (DUIIBTPHI.

I1K-2.B.2

Tonorpaguueckue paclo3HAOIIIE ABTOMATEL.

MK-3.3.1

PacnioznaBanue n3odpaxenuit merogom Oypee-Mermmnna,
[PEUMYILECTBA U HEJIOCTATKH.

IK-3.3.2

PacniozHaBanue 00pa3oB B mpocTpaHcTBe npu3HakoB. [TocTpoeHue
JIUCKPUMUHALMOHHON TOBEPXHOCTH JUISI HOPMAJIBHO PacHpe/ieIeHHBIX
BEKTOPOB MMPU3HAKOB C M3BECTHOW KOBapUAIIMOHHON MaTpHIIEii.

IK-3.3.3

10

Knaccudukaims 06pa3oB METOIOM MaKCUMAaIbHOTO PABIOMOI00MS.

IK-3.3.4

11

[MocTpoeHre TUHEHHBIX AUCKPUMHUHALIMOHHBIX TOBEPXHOCTEH MO
M3BECTHOM BBIOOPKE KIacCH(PUIIMPOBAHHBIX 00pa30B.

MK-3.y.1

12

[MocTpoeHne HENMMHEHHBIX Pa3AeIIONINX IIOBEPXHOCTEH B TIOJTHOM
0asuce OpTOHOPMHUPOBAHHBIX JTMHEHHO-HE3aBUCUMBIX HEJTMHEHHBIX
yHKIHIA.

MK-3.Y.2

13

[onuuowms! Jlexxanpa, Jlareppa, Dpmura.

IK-3.Y.3

14

[TocTpoeHue moTHOI CUCTEMbI TMHEHHO-HE3aBUCUMBIX
OPTOHOPMHUPOBAHHBIX (DYHKIIMI MHOTHX TIEPEMEHHBIX Ha OCHOBE MOJTHOM
CUCTEMBI JIMHEHHO-HE3aBUCUMbBIX OPTOHOPMUPOBAHHBIX (YHKIIMH OTHOM
TEPEMEHHOM.

IK-3.B.1

MertoJ rpaAueHTHOTO CIycKa. AIropuT™M 00y4eHUs NepIenTPOHa Kak
YACTHBIN CITydail MeTO/1a TPaJHEeHTHOrO CITyCKa.

IK-3.B.2

16

UckycctBennast veiipornast cetb BACKPROPAGATION, anroputm ee
00y4eHusl.

17

IMonsTHA KOBapHALIMOHHON MAaTPHIIBI M COOCTBEHHBIX BEKTOPOB.
[TpeobpazoBanue Kapynena-Jlossa.

18

KJ'IaCTCpI/ISaLII/IH metosioM K UTEPATUBHBIX BHYTPUTPYIIIOBBIX CPEAHUX.

19

Knacrepusanusi riCTOrpaMMHBIMH METO/IaMH M METOJIOM Tpah)0BOro
pa3z0oueHusI.

OreHKa KOMITETEHLIN X .
S - Gabras Lkana apaKTepUCTHKa CHOPMHUPOBAHHBIX KOMITCTCHIIHI
— oOyuatomuiics riayO0OKO M BCECTOPOHHE YCBOMJI IPOrpaMMHBII
MarepHa;
— YBEPEHHO, JIOTHYHO, TIOCIIEI0BATEIBHO U IPAMOTHO €r0 H3JIaraer;
COTIHOY — ONMHUPAsCh HA 3HAHUS OCHOBHOW M JIONOJHUTEIBHON JIHTEPATYPEL,
GAITCHOY TECHO HPHBSI3IBACT YCBOCHHBIC HAYYHBIC MOJOKEHHS C MPAKTHYCCKOM
JIeSATENbHOCTBIO HATIPABJICHUS;
— yMeJ0 000CHOBBIBAET U aPTYMEHTHPYET BBIIBUTAEMbIC UM UJICH;
— Jie7IaeT BBIBOJIBI U 00OO0IICHUS;
— cBOOOJIHO BJIAJICET CHCTEMOM ClICHMAIN3UPOBAHHBIX OHATHI.
— obyuaromiuiicss TBEpO YCBOMJI MPOrPaMMHBIIl MaTepuall, FpaMOTHO U
0 CyLIECTBY M3JaraeT ero, ONHPascCh Ha 3HaHUS OCHOBHOM
JIUTEPATYPBI;
«XOpOTIION — HE JIONYCKAeT CYIIECTBEHHBIX HETOUYHOCTEIH; 3
— YBS3BIBAET YCBOCHHBIC 3HAHUS C MPAKTHYECKOH JESTEIbHOCTHIO
«3a4TEHO»
HAIpaBIICHUS,
— apryMEHTHPYET Hay4YHbIC IOJ0KCHUS;
— JIeTIaeT BBIBOJIBI U OOOOIICHUS;
— BJIQJICET CUCTEMOM CIICLIMATM3UPOBAHHBIX MOHSATHH.
— 00y4aroLHMIACS YCBOWJI TOJILKO OCHOBHOI MpPOrpaMMHBIII MaTepual,
[0 CYLIECTBY H3JIaraeT ero, OMHUpasiCh Ha 3HAHHS TOJBKO OCHOBHOM
JTUTEPATYPBI;
— JIOMYCKAeT HeCYIECTBEHHbIC OLIMOKN U HETOYHOCTH;
«yOBJICTBOPUTEIIEHO .
GAUTCHO — HCTIBITBIBACT 3aTPYIHEHHs B HPAKTHYCCKOM NPUMEHEHHH 3HAHHI
HaIpaBJICHUS,
— c1a00 apryMEeHTUPYeT Hay4HbIC TTOJ0XKESHUS;
— 3aTpyAHseTCs B (POPMYJIMPOBAHUH BBIBOJIOB U 0000IIICHNIH;
— YaCTHUYHO BJIaJICCT CUCTEMON CIEHATM3UPOBAHHBIX MOHSITHIA.
— obyuaronuiics He YCBOWJ 3HAYMTEJbHOM YaCTH MPOrPaMMHOIO
MaTepuana;
— JIOIyCKaeT  CYLIECTBEHHbIE  OMIMOKA M  HETOYHOCTH  IPU
«HEYIOBJIETBOPHUTEIILHOY ”
HE 3ATTCHOY paccMoTpeHnH MpobieM B KOHKPETHOM HAIPaBIICHUM; 3
— MCHBITBIBACT TPYJHOCTH B MPAKTHYECKOM IPUMEHEHHH 3HAHUIA;
— HE MOXKET apryMEHTHUPOBATh HAYYHbIE MTOJI0KECHHS;
— He HOPMYJIUPYET BHIBOAOB M 0000IICHHUI.

20

MeTpHKHU B IPOCTPAHCTBE MpU3HAKOB. PaccrosHue MaxajioHoOuca.

21

VHBapuaHTHBIC TpU3HAKy. [IpoeKuy NpU3HAKOB Ha MOANPOCTPAHCTBA,
WHBapHaHTHbIE K MPeoOpa3oBaHUi0. MOMEHTHbIE HHBAPUAHTHI.
WuBapuantsl Oypee.

10.3. TumoBsle KOHTPOJIbHBIE 33aHUS WU HHBIE MaTEPHAIBL.
Bomnpocs! (3aga4n) 1uis 9K3aMeHa npecTaBieHbl B Tabmuie 15.
Tabmuma 15 — Bonpocs! (3a1aun) a1 5K3aMeHa

22

ITpoexist H300paXkeH s Ha POCTPAHCTBA, HHBAPHAHTHBIE K TUITY
o0bexra. Criocod mocTpoeHust 0000IIEHHBIX STATOHHbBIX QYHKUMH UIst
M3MepeHus napamerpoB adpUHHOTO mpeodpa3oBaHHsI.

23

V3amepeHune mapaMeTpoB CMEIICHHUS X HEPABHOMEPHOTO 110 HANPABJICHHUIO
MacIITaOUPOBAHUS C TOMOILBIO KOPPEIISLIHN H300paXKESHUs C
000011ICHHBIMH TATOHHBIMH (D)YHKLMSIMU.

24

I/ISMCpCHI/IC rapaMeTpOB BpallleHUs, 3€PKAJIbHOI'0 OTPAXKCHUS U




MacIITaOUPOBAHUS C IIOMOIBIO KOPPEISLMH H300paXKEeHUS C
0000IICHHBIMY 3TAJOHHBIMU (DYHKIIMSIMH.

PEMOHTHPOBAHMS TPYII CTPYKTYPHBIX 3JIEMEHTOB.

47 [Ipumep peanuzanuu METOAa ATANTHBHOTO PE30HAHCA TIPH
PEMOHTHUPOBAHUHU CTPYKTYPHBIX OIMCAHUH KOHTYpPOB B HEPAPXUIECKOM
CTPYKTYPHOM KJIacCH(HUKATOpE.

48 MeTtob! IPYNNUPOBAHUS KOHTYPHBIX CTPYKTYPHBIX 3JIEMEHTOB.
JIByXypOBHEBOE HEPAPXUUECKOE CTPYKTYPHOE COIOCTABICHHUE
n300paXKeHUI Ha YPOBHSX CTPYKTYPHBIX 3JEMEHTOB M IPYIII YJIEMEHTOB.

49 CTpyKTypHOE COIOCTaBICHUE N300pakeHNUIl ITyTeM 00X0/a AepeBa
pemenuii. KOHTypHBIE CTPYKTYpHBIE 3JIEMEHTHI, TPUMEHSEMbIC IIPH
COMNOCTABJIEHHH; X COOCTBEHHBIE APAMETPBI U MAPaMETPhl B3AUMHOTO
nonoxeHust. OObEKTHO-HE3aBUCHMBIE OTPAHMYCHUS], UCTIOIb3YEMbIC TIPH
CONOCTABJICHUU CTPYKTYPHBIX ONHMCAHUM.

50 O He0OXOJMMOCTH TPYIIITUPOBAHUS IPOCTHIX KOHTYPHBIX CTPYKTYPHBIX
37eMeHTOB. [IByXypOoBHEBasi Hepapxudeckas HeiipoHHas ceTh Xonduiia-
Tanka, peanu3yromias IPUHIMII aJalITHBHOTO pE30HAHCa.

51 OpnHoypoBHeBas HelipoHHas ceTb Xonduiaa-TaHka 11 CTPyKTypHOTO
pacto3HaBaHUsI H300paKEHUIA.

52 UckyccrBennas neiiponnas cetb NEOCOGNITRON: cTpykrypHOE
pacro3HaBaHHe H300paXKEHHH, IPUHIIUIT aJIANITHBHOTO PE30HAHCA.

53 AddunHBIC ¥ IPOSKTUBHBIE TPEOOPA30BAHKS U AIIEMEHTHI N300paKeHHI,
YCTOMUMBBIE K TAKUM MPEOOPA30BAHHUSIM.

Bomnpocs! (3agaun) st 3avera / aud¢. 3ayera npeacTasieHsl B Tabnuie 16.
Tabnuia 16 — Borpocst (3amaun) asist 3auera / qudd. 3auera

Kox

Ne i/ Ilepeuens Bompocos (3axay) s 3ayera / audd. 3auera
P P (3an24) 1 mdd HHIMKATOpa

Yu4eOHbIM MJIAHOM HE NPEelyCMOTPEHO

IepeueHp TeM [yisi KypCOBOTO IPOEKTHPOBAHHUS/BBINIONIHEHHS KypCOBOW paboThI
npejacTaBiceHsl B Tabuie 17.
Tabnuia 17 — [lepeueHs TeM Uil KYPCOBOTO MPOSKTHPOBAHUS/BBIIOJIHEHHUS KYPCOBOW paboThI

No /i IpumepHSIil HepeyeHb TeM I KypCOBOTO IPOEKTUPOBAHUS/BBIIOTHEHUS
3 KypcOBOi paboThl

Yu4eOHbIM IJIAHOM HE IIPElyCMOTPEHO

Bompocsl 1y mpoBeAeHHS INPOMEXYTOYHOH AaTTeCTallid B BHAE TECTUPOBAHHS
npejcTaBieHsl B Tabuie 18.

Ta6muma 18 — [IpuMepHsIii nepedeHb BOIIPOCOB LISl TECTOB

Kon

Ne /it IIpumepHsbIi epeyeHb BOMPOCOB I TECTOB
HHJHMKATOpa

IlepeueHbp TeM KOHTPOJBHBIX PabOT MO AMUCIMIUIMHE OOYYarOUIMXCs 3a04HON (HOPMBI
o0y4eHus1, IpesIcTaBIeHb! B Tabune 19.

Tabnuia 19 — [lepedeHb KOHTPOJIBHBIX padoT

Ne n/n [epeueHb KOHTPOJIBHBIX PAOOT

He npexgycmotpeno

25 CHHTaKCcHUYeCcKOe pacno3HaBaHue o0pa3oB. @opMasbHble rpaMMaTHKU:
andaBut, NpeUIoKEHNE, A3bIK, FpaMMaTHKa. [IpumMeps! rpaMMaTHK.
[IpumMepsl TOPOXKACHUS NPEIJIOKEHHUH C OMOIIBIO IPAMMATHUK.

26 IIpumepsl onrcaHus IByMEPHBIX 0OBEKTOB C MOMOILIBIO (hOPMabHBIX
rpamMMaTHK. [IpuMepbl CHHTaKCHUECKOTO PAaco3HaBaHHsI XPOMOCOM.

27 VYiyuiieHne kadecTBa U300pakeHNUs! C TIOMOILbI0 HU3KOYaCTOTHOH 1
BBICOKOYACTOTHOHN (pHIIBTPAIMU B IPOCTPAHCTBEHHON 001acTH 1 obacTu
CIEKTpa NPOCTPAHCTBEHHBIX YaCTOT.

28 ViyuiieHue kadecTBa U300paKeHUs yTEM yJalICHHUs! ONPE/ICTICHHBIX
YYaCTKOB CIIEKTPa €ro IMPOCTPAHCTBEHHBIX YaCTOT.

29 VYiyuiieHue kadecTBa H300pasKeHHUs MyTEM PEryJINPOBaHHs JTOKAIbHOM
KPYTH3HBI IIEPEIATOYHON XapaKTePUCTHKU «BXO/HAS SIPKOCTh MHUKCeNa /
BBIXOJIHAS IPKOCTb TIHKCETIay.

30 [IpeobpazoBanue Xada.

31 AnmpokcuManys KOHTypa OTpe3KaMu MPSMBIX JTHHANH METOIOM
HAMMEHbBLINX KBAJPATOB.

32 Mozenb CTPYKTYPHOTO aHAIIM3a KOHTYPHBIX H300pakeHHH,
peaIoKeHHass MyYHUKOM M 3aBIMIINHBIM.

33 Beinenenne rpanun ¢ nomoinsto LOG- u DOG-¢dunstpos. [loctpoenue
KOHTYPOB C IOMOIIBIO JIeTeKTopa KpaeB KoHHu.

34 [lonsTre rpaguenTa. BeraucneHue moss rpaineHTOB C MOMOIIBIO MACOK
[pesurt, Cobernsi, PobepTca.

35 [Tonsitue TekcTyprl. OnrcaHue TEKCTYpPhI ¢ HTOMOIIBIO MacoK JlaBca.

36 [TonsTre TexcTyphl. OnucaHue TEKCTYphI C HOMOIIBIO THCTOIPaMM
apaMeTpoB (pOpPMBI TEKCENIOB.

37 [Tonsitue TekcTypsl. OnrcaHue TEKCTYPHI [0 IVIOTHOCTH pacpeeeH st
TpaHHMI] pa3HOro HarpasieHus. OnrcaHue TEKCTYPBI 10 CEKBEHTaM.

38 INonsrue Texcrypsl. OnucaHue TEKCTYPbI C TOMOILBIO aBTOPErPECCHU
SIPKOCTH IIMKCEJIA 110 €r0 OKPECTHOCTSM Pa3HbIX IOPSIIKOB.

39 [onsiTre TexcTyphl. OnrcaHue TEKCTypbl HA OCHOBE MAaTPHUI] CMEKHOCTH.

40 [onsiTre TexcTypsl. OnucaHue TEKCTYpbl Ha OCHOBE CIIEKTPAIIEHOTO
MOAXO0J1A.

41 [TonsiTue TekcTyprl. OncaHue TEKCTYPhI Ha OCHOBE CTATUCTHYECKIX
MIPU3HAKOB.

42 OOBEKTHO-HE3aBUCHMBIN CTPYKTYPHBII aHAIN3 KaK albTePHATHBA
OTrpaHMYCHHBIM BO3MOXKHOCTSM KOPPEISLIMOHHBIX PaCcIIO3HAIOIINX
CHCTEM U 3KCHEPTHBIX cucteM. Ob1ee MOHATHE O CTPYKTYPHOM
ONKCAaHUH N300PAKEHHH.

43 Merton onpeneneHns N3MEHEHUSI HAKIIOHA TIOBEPXHOCTH 10
IIPOEKTUBHOMY NPe00pa30BaHMIO HAOIIOIAEMbIX Ha HEll TEKCEIIOB.

44 Crparerus (OpMUPOBaHKsI 30H BHUIMaHUS: METO/IbI alalTalluN
OJIOXKEHHs1, pazMepa U popMbI 30HbI BHUMAHHS U THAIa30Ha SIPKOCTH
ITMKCEJIOB BBIJIEISEMOr0 B HEi 00BbEKTa.

45 O NpUMEHUMOCTH CTPYKTYPHOTO KJIACCU(PHUKATOPA, UCTIOIB3YIOIIETO
€AUHYI0 MOJIEIb T€OMETPUYECKOT0 IIPe0Opa3oBaHus, I CONOCTABICHUS
n300pakeHNH TPEXMEPHBIX U IIOCKHX crieH. [TyTu pemenus npobiemsl
CTPYKTYPHOT'O aHAJIN3a TPEXMEPHBIX CLIEH.

46 MHOroypOBHEBBIII KOHTYPHBIN CTPYKTYPHBI KiIaccudukaTop,

peanm3anys B HeM METO/Ia aJaITHBHOTO PE30HAHCA HA YPOBHE

10.4. MeToauueckue MaTepHabl, onpezaessomue MIPOLIE Ty PhI OILIEHUBAHMS
WHJMKATOPOB, XapaKTepH3YIOIIUX JTambl (OPMHUPOBAHUS KOMIICTCHLH, coIepxaTrcs B




JIOKAIbHBIX HOpPMAaTUBHBIX akTtax [ YAII, permaMeHTHpyomMX MHOPSJOK M HPOLERYPY
MPOBEJICHUSI TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOYHON aTTECTALMU 00YUYarOIINXCs
T'YAIL

1.  Meroauueckue yKa3zaHus i 00y4aroHXCsl 0 OCBOCHUIO TUCLUILTHHBI

1.1. Meroguueckne yKaszaHusi sl OOyYarOUIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
Marepuaia

OCHOBHOE Ha3HAUCHHE JIEKIMOHHOIO MaTepuajla — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
riyOoKoe M SICHOE H3JIOKEeHHe yueOHoro marepuana. Ha3zHaueHune COBpEMEHHOH JIEKIMH B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI HOJyYHTh BCIO MH(OPMALHMIO [0 TEME, a B OCBOCHHHU
(byHIaMEHTANBHBIX OPOOJEM AWCLMIUIMHBL, METOAOB HAYYHOrO IIO3HAHUS, HOBEHIINX
JOCTIDKEHUH Hay4dHOM MbICIU. B yueOHOM mporiecce JIEKIUs BBINOJIHSAET METOAOJIOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(GOPMAMOHHY0 (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIN anmapat
KOHKPETHOIH 00nacTu 3HaHus, e€ MpoOJIeMbl, JaeT LENbHOE MPEICTaBICHHE O AUCLUILUIUHE,
MOKa3bIBACT B3aUMOCBS3b C JPYTUMHU JTUCIUILTMHAMH.

[InaHupyemMble pe3ysbTaThl IPU OCBOCHUH 00YYaIOIMMHKCS JEKIIMOHHOIO MaTepuana;

— TOJYyYCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX OTIPEAEISIETCS EeJIeBON YCTAHOBKOM K KaXKI0i KOHKPETHOU TeMe;

— MOJyY€HHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPETIOIaBaTelIeM;

— pas3BuTHe NPOPECCHOHAIBHO-JETIOBBIX  KAuecTB, JIIOOBM K  INpeaMeTy U
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIUICHHSI.

— MOsBJIEHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOANMOTO Il CAMOCTOSTEIIFHOM PaboThI;

— MOJNydYeHHWE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHA HAyKH WM TEXHUKH H O
MIPOTHO3€ MX PAa3BUTHS HA OIMKANIINE TOMBI;

— HAYYUTHCS METOAWYECKH 00pabarhiBaTh MaTepHan (BBLACIATH IJIABHBIE MBICIH U
MOJIOXKEHHs, TIPUXOJUTh K KOHKPETHBIM BBIBOAAM, MOBTOPSTH HMX B  Pa3IUYHBIX
(bopMypoBKax);

—  IOJy4eHHE TOYHOI'O MOHMMAHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHH.

JIeKUMOHHBI ~ MaTepual MOXET COINpPOBOXKIATHCS JAEMOHCTpAlMed  ClaiiioB U
HCTIONB30BAaHUEM DA3JaTOYHOrO MaTepHana Ipu IMPOBEACHMH KOPOTKHX AMCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCIUIIINHE.

1.2. Meroauueckue yKa3aHUs Uil OOy4YaroOLIMXCS IO BBIMOJHEHUIO J1a0OPaTOPHBIX
pador

B xome BeImONHEHMS Ta0OpAaTOPHBIX pabOT OOyYaArOIIMIICS [TODKeH YIyOuTh W
3aKpeNUTh 3HAHMS, NMPAKTHUECKHUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIUKOM M TEXHUKOU
IKCIIEPUMEHTa B COOTBETCTBUHM C KBAIM(HUKAIMOHHONW XapaKTEPUCTUKOH oOydaromerocs.
BeinonHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIIEPHUMEHTAIBHO-NPAKTHYECKOM, pacueTHO-
AHAJIMTUYECKOH 9acTell M KOHTPOJIBbHBIX MEPOIPUATHI.

Beinonnenue 1abopaTopHbIX paboT 00ydaromMMcs SIBISETCS HEOTHEMIIEMOH YaCTBIO
N3y4eHHs] AUCLUIUIMHBI, ONpeneseMOi ydeOHbIM IUIAHOM, W OTHOCHTCS K CpEICTBaMm,
o0ecreunBaIOIIM PELIEHHE CIIEYIOIMX OCHOBHBIX 33124 00y4aloIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBIEHHH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU JUCIUIIINHBL;

— 3aKpeIUIeHHe, PAa3BUTHE W ACTAIM3ALUs TCOPETHYECKUX 3HAHWM, MOJIYYEHHBIX Ha
JICKIUSAX;

— TOJyYeHHE HOBOM MH(OPMAIMH [0 U3yIaeMOW TUCIMILIHHE;

— nmnpuoOpeTeHHe  HAaBBIKOB  CaMOCTOSITENILHOW — paboTel ¢ J1abOpaTOpHBIM
obopymoBaHHeM 1 IPUOOpaMu.

1.3. Meroanyeckue ykasaHus Juisi 00Y4arOLIMXCs O MPOXOXKICHUIO CAMOCTOSTEIILHON
paboTsI

B XoJe BBINOJIIHEHUS] CAMOCTOSITEIBHON Pa0OThI, 0OyYarOIUICS BBIIOJIHSIET PaboOTy IO
3aJ]aHUIO M IIPU METOAUYECKOM PYKOBOJCTBE IPEIOJaBaTelsl, HO 03 ero HEemoCpeICTBEHHOIO
y4acTus.

Jns obyuaromuxcs mo 3a04HOM Qopme 0OydeHHs, CaMOCTOSATENIbHAs PaboTa MOXET
BKJIFOUYATh B ce0si KOHTPOIBHYIO paboTy.

B mporiecce BBIMOIHEHUSI CAMOCTOSTENBHON PaboThl, y 0Oyuarouierocsi popMupyercs
Lesecoo0pasHoe IIaHUPOBaHUE Paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHHUS
W HAaBBIKM B YCBOCHHH W CHCTEMATH3alliH MPHOOPETAEMBIX 3HAHHIA, 00ECIICYNBACT BBHICOKHI
YPOBEHb YyCHEBAEMOCTH B MEpHOJ OOYYEHHS, IOMOraeT MOJYYUTh HABBIKK IOBBIILICHHS
Ipo(eCCHOHANBHOTO YPOBHS.

MeToanuecKuMH ~ MaTepuagaMy, — HAlpaB/SIIOMMMH  CAMOCTOSTEIBHYIO — paboTy
o0y4arommxcs, SBIsIOTCS:

—  y4eOHO-METOANYCSCKUI MaTepras o JUCIHUILIHHE;

— METOJMYECKUE YKa3aHHUS MO BBIMOJHEHHIO KOHTPOJBHBIX PaboT (s 00y4aromuxcs
110 3a04HOM popme 0OyueHus).

1.4. Meroanyeckue ykazaHusi Uit OOy4alOIMXCsA IO IPOXOXKACHHIO TEKYIIEro
KOHTpOJIS yCIICBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH IpeIyCMaTpUBAaeT KOHTPOJIb KadyecTBa 3HAHHUN
00y4aromuXcsl, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPa C LeNbI0 OLIHUBAHHS XO/a OCBOCHUS
JTUCLMILTHHBIL.

1.5. Meroauueckue ykazaHusi A1 0OydaroLMXCs 110 IPOXOXKIECHUIO MPOMEXKYTOYHOM
aTTeCTalHH.

IlpomexxyTouHass ~ arTecTauus  OOy4yalONIMXCA — NPEAyCMaTpUBAeT  OLIEHHBAHHE
IPOMEIKYTOUHBIX U OKOHYATENIbHBIX PE3yIbTaTOB 00ydeHHs 1o pucuummHe. OHA BKIIOYAeT B
ceost:

— aubdepeHIUpOBaHHbId  3a4eT — 93T0 (opMa OLEHKH 3HAHWUH, MOJYYECHHBIX
00y4aromuMcsl IpU M3y4EeHUH JUCLUIUIMHBL, IPH BBIIOJHEHHH KYPCOBBIX NMPOEKTOB, KypPCOBBIX
paboT, HAYYHO-HUCCIIEJOBATENILCKHUX PA0OT U IMPOXOXKACHUU PAKTHK C ATTECTAHIOHHON OL[CHKOU
OTIIMYHO», «XOPOILOY, «yTOBIETBOPHTEIBHOY, KHEYIOBICTBOPHTEIEHOY.
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