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AnHHOTAIUSA

JucuuminHa « AnroputMbl 00paboTKH 1U(POBBIX JaHHBIX)» BXOIMUT B 00pa30BaTeIbHYIO
MporpaMMmy BbICIIEr0 OOpa30BaHUs 10 HANpPABICHUIO NMOAroToBKH/ cnenuansHoctH 09.03.01
«udopmMatnka M BBIUMCIUTENBHAS TEXHHMKa» HampasieHHOCTH «[IporpammupoBaHue,
aHaNMTUKA JaHHBIX U LudpoBas TpaHchopmaius cuctem». JucuunmiHa peanusyercs kadeapoit
«Neldy.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHUKA CIEIYIOIIMX KOMIICTCHIIHIA:

TIK-2 «CnocobeH OCyLIeCTBISATh KOHLENTYyalbHOE, (YHKIMOHAIBHOE M JIOTHYECKOE
MIPOEKTUPOBAHUE CHCTEM CPEIHETO M KPYIMHOI'0 MacIiTada v CI0KHOCTH

IIK-4 «Cnocoben paspabaTbiBaTh TpeOOBaHHS W NPOCKTHPOBATh MPOTPAMMHOE
obecrieueHne»

CozepxxaHue TUCHMIUIMHBI OXBAThIBAET KPYT BOIPOCOB, CBSI3AHHBIX C aBTOMAaTHYECKON
00paboTKOM, aHATIM30M U PACIIO3HABAHUEM H300pasKeHHUH.

IIpenogaBanne AWMCUMIUIMHBL TPEAYyCMaTPHBACT Cleaylolmue (HOpMBI OpraHU3aLUN
yueOHOro Tmpoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTENbHAs paboTa CTy/AEHTa,
KOHCYJIBTAIIUH.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIOIIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTalus B GopMe IK3aMeHa.

OOmasi Tpy10eMKOCTh OCBOCHHSI JHCIMILUIMHBI COCTABISIET 3 3aYeTHBHIX eIuHULBI, 108
YacoB.

SI3bIK 0OyUEHHUS 110 JUCHHUIUIMHE KPYCCKHUN

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 pa3JIMYHOTO HA3HAYCHUS B YaCTH ABTOMAaTHYECKOH 00paboTku,
aHaM3a U Pacro3HABaHUS H300PaKEHUH.

1.2. JlucuuruiviHa  BXOAUT B
00pa3oBaTeNIbHBIX OTHOLICHUH, 00pa30BaTeNbHOM MPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —

TCOPECTHYCCKUX u

OI1 BO).

COCTaB  4acTH, (OpMUPYEMOH  y4aCTHHKAMHU

1.3. TlepeyeHb MIaHUPYEMBIX PE3YJIbTaTOB O0Y4YEHHS MO AUCLMIUINHE, COOTHECEHHBIX C
IUTaHUPYEeMbIMU pe3ynbTatamu ocBoerus: OIT BO.

B pesynbraTe M3ydeHus AWCUMIUIMHBI OOY4YalOIIMiiCs TOJDKEH 00janaTh CIeIyOINMH
KOMITCTEHIMSMH WM UX 4YacTsAMU. KoMIeTeHIny 1 MHIUKATOPbl UX JTOCTHXKCHUS IIPUBEICHBI B

Tabumue 1.

Tabnuua 1 — IlepeueHb KOMIETEHIMI M HHIMKATOPOB WX JOCTHKCHHUS

Kon u
Kareropus (rpynma) Kox 1 HanMeHOBaHUE HHANKATOPA TOCTHKECHUS
HalMEHOBaHUE
KOMIIETEHIIUN KOMIIETCHIN
KOMIIETCHINN
[1K-2.3.1 3HaTh METOABI KOHIETITYaJIbHOTO,
(DYHKLIHMOHAIBHOTO M JIOTHYECKOT0
IIPOCKTUPOBAHMUS, IPUHIIHIIBI pa3paboTKH
TEXHHKO-3KOHOMUYECKHX XapaKTEePUCTUK
I1K-2 Cnocoben ap p
BapUaHTOB KOHIENTYaIbHON apXUTEKTYpBI
OCYIIECTBIIATH
IK-2.Y.1 ymeTs pa3pabaTbIBaTh TEXHHKO-
KOHILIENTyalbHOE,
9KOHOMHUUYECKOE 000CHOBAHHUE, OTIPEACIIATH
(DyHKIIMOHATIBHOE U .
[podeccronansHbie HOrHECKOe KIIFOUEBBIE CBOHCTBA CUCTEMBI, ONIPEACIATh
KOMITETCHIINN OTpaHMYCHUS CUCTEMBbI, BApHAHTHI
MIPOEKTUPOBAHKE N
KOHLIENTYalbHON apXUTEKTyPbl CHCTEMBI
CHCTEM CPEIHETO 1
[1K-2.B.1 B1anets HaBBIKAMH ONPEACICHHS
KpYIHOro maciiraba . M
KITFOUEBBIX CBOMCTB M OTPAaHUYEHUI CUCTEMBI,
U CJIO)KHOCTH
HaBbIKaMHU OIpEJIeNICHNs] BAPUAHTOB
KOHLIENITYaIbHON apXUTEKTYPbl CHCTEMBI,
HaBBIKAMH OMHMCAHMS TEXHUKO-3KOHOMUYECKOTO
000CHOBaHUS
[1K-4.3.1 3HaTh MeTOO0IOTUH Pa3pabOTKH
IIPOTPaMMHOT0 00ECTIEYEHHSI M TEXHOJIOTHH
MIPOTrPaMMHPOBAHUS, METOIBI X CPEJCTBA
IIPOCKTUPOBAHHS IIPOrPaMMHOT0 00eCTICUeHHsI,
CTPYKTYp JaHHBIX, 0a3 JaHHBIX ¥ IPOTPAMMHBIX
[1K-4 Cniocoben uHrepdeiicop
pa3pabaTbIBaTh [1K-4.Y.1 ymMeTs NpoBOANTH aHAIHU3 TPEOOBAHUH,
[podeccuonanbHbie | TpeOOBaHUS U MIPUMEHATh METO/IBI M CPEJICTBA IPOCKTUPOBAHUS
KOMIIETCHIIUN MIPOEKTUPOBATH MPOrPaMMHOr0 00€CIIeueHUsl, CTPYKTYp JaHHbIX,
IIPOrpaMMHOE 0a3 TaHHBIX, IPOrPAMMHBIX HHTEP(EHCOB
obecrieueHue [1IK-4.B.1 BnaseTs METOIAMH U CPEACTBAMH

pa3paboTKu MPOrpaMMHOro 00ecreueHus u
TEXHOJIOTUEH IPOrpaMMHUPOBAHUS, METOAAMH U
CpeCTBAaMHU NPOEKTUPOBAHUS IIPOTPAMMHOTO
obecrieueHHs1, CTPYKTYp JaHHBIX, 0a3 TaHHBIX U
[pOrpaMMHbIX HHTEpdeiicoB




2.  Mecro pucuumimHe B ctpykrype OI1
JucuuruinHa MokeT 6a3MpOBaThCS HA 3HAHUSIX, paHEee MPUOOPETEHHBIX 00YYAIOIIUMHUCS
MPU U3YYCHUH CICIYIOUINX JUCIHILIHH:
— Maremartuka;
— Wndopmaruka;
— Iudposas 06paboTka cUTHAIIOB.
3HaHUs, MOJYYCHHbIE NPHU M3YYSHHH 3HAHMS, MOJyYEHHbIE NPH WU3YUYEHUH MaTepuana
JaHHOW JUCUHUIUIMHBI, MMCIOT KaK CaMOCTOSATEIbHOEC 3HAYCHHE, TaK U MOTYT HCIIOJIB30BAThCS
NIPU U3YYEHUH APYTHX AUCLUILUINH:
— Cucremsl 1udpoBoiil 00pabOTKH CUTHATIOB 1 H300paKCHUI,
— HHTtennextyanbHble CHCTEMBI

3. OOBeM u TPYJOEMKOCTb TUCIUTIIIHHBI
Jannble 06 00iieM 00beMe NUCUHMILIMHBI, TPYAOEMKOCTH OT/ACIbHBIX BHIOB yueOHOM
paboThI MO AUCHUHUILIMHE (M pacipeeieHie 3TO! TPYA0EMKOCTH IO CEMECTPaM) MPEACTABIICHbI B
Tabune 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCLUIIIIHHBI

TpyaoemMKocTh O
Bun yueGHoit paboThl Bceero ceMecTpam
Ne7
1 2 3
Obwan mpyooemkocms OuCUUNIUHDBL, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuyueckoii R0020MoeKu 17 17
Ayoumopnule 3auamus, BCETO 4ac. 51 51
B TOM YHCIIE:

nekiwmu (J1), (dac) 34 34

npaktruyeckue/cemunapckue 3austust  (113),

(gac)

naboparopusie padotsl (JIP), (1ac) 17 17

KypcoBoii mpoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
Camocmoamenvhas padoma, Bcero (dac) 21 21
Buo npomexcymounoii ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auer, dudd. 3au, OK3. OK3.
DK3.¥%)

=
IlpuMedanue:  kaHIMaATCKMI YK3aMEH

4. CopnepikaHHe AUCHUIUTHHBI
4.1. Pacnpenenenne TpyJO€MKOCTH AUCIUILTHAHEI 110 pa3feiiaM U BUAaM 3aHITHN.
Paznenbl, TeMbl AUCUMIUIMHBI U UX TPYJOEMKOCTb IPUBEACHBI B Tabnuie 3.

Tabnuia 3 — Pa3mensl, TeMbl JUCHHUIUIMHBI, HX TPYA0EMKOCTh

Pazpgen 5. 3

Paznen 6. 3 6 7

Paznen 7. 0,5

Pazgen 8. 3,5

Paznen 9 2

Pazgen 10. 2

Pazgen 11. 2

Uroro B cemectpe: 34 17 21
Htoro 34 0 17 0 21

4.2. CopeprkaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSATHI.
CopnepxaHue pa3zesioB U TeM JICKIIMOHHBIX 3aHSATHI PUBEACHO B Tabmiuie 4.

Tabnuia 4 — Comeprkanue pa3aesioB M TEM JISKIIMOHHOTO UK

Howmep

paszena Ha3sganue u cofepkaHue pasiesioB ¥ TEM JIEKIIMOHHBIX 3aHATHH

1 CucreMbl KOMNILIOTEPHOT0 3PeHUsI - OCHOBHbIE MOHSITHSI.

Tema 1.1 - AKTUBHBIC M IACCHBHBIC €CTECTBEHHBIE M HCKYCCTBEHHBIC 3PUTEIbHBIC
CHCTEMBI, CBSI3b UX KOHCTPYKIIMU CO CBOMCTBAMH OKPY’KAIOIIEH CpeIbl.

Tema 1.2 - Buabl uHpoOpManmm, U3BIEKaEMON €CTECTBEHHBIMH M MCKYCCTBEHHBIMU
3pUTEIIEHBIMUA CUCTEMaMH M3 BOCIIPUHUMAEMBIX BU/ICOAHHBIX.

Tema 1.3 - TpyaHOCTH pAacro3HABaHHS M HMHTEPIPETALMH BHACOMH(DOPMAIIUH,
00YCIIOBJICHHbIE CBOWCTBAMH OKPY)KAIOLIEr0o MHPa M KOHCTPYKLHMEH 3pHTEIbHBIX
CHCTEM.

2 Koppeasinmonnblie MeTOABI pacno3HaBaHHs 00pa3oB

Tema 2.1 - TlpeobOpazoBanue Dypwe, ero cpoiictBa. llepemarounas QyHKuus
cucremsl. [lonstue punbrpa.

Tewma 2.2 - TIpomycKaronye 1 OTpaarolue roJiorpaMmai.

Tema 2.3 - Omtuyeckoe npeobpasoBanue Pypoe. [omorpadudeckuii KOppensSTOp.
CornacoBaHHbIH u BOCCTaHABJINBAIOLIHN uIBTpHI Tonorpaguyeckue
pacIio3HaloIye aBTOMATHI.

Tema 2.4 - Pacrio3naBanune nzo0paxenuii MmerogomM dypbe-MerinHa, IperMyIiecTa
Y HEJOCTaTKH.

3 Pacno3naBaHue 06pa3oB B MPOCTPAHCTBE MPU3HAKOB (00yUeHHe ¢ yUUTETeM).
Tema 3.1 — OcHoBHble moHATHA. [locTpoeHNE NUCKPUMHHAIIMOHHON IOBEPXHOCTU
JUIi  HOPMalbHO  PAcNpe/eNIeHHbIX  BEKTOPOB  IPU3HAKOB C  HM3BECTHOM
KOBapHalMOHHOH Matpuuei. Knaccudukanus oOpa3oB MeTOIOM MaKCUMabHOIO
npaBpononobus. [locTpoeHne NUHEHHBIX TUCKPUMUHAIMOHHBIX TMOBEPXHOCTEH MO
M3BECTHOM BBIOOPKE KIacCH(PUIIMPOBAHHBIX 00Pa30B.

Tema 3.2 - [TocTpoeHne HEMMHEIHBIX Pa3IeIAIONIX TOBEPXHOCTEH B TIOJIHOM Oasuce
OpPTOHOPMHPOBAHHBIX JIMHEHHO-HE3aBUCHMBIX HENUHEHHbIX (QyHKumil. [TommHOMBI
Jlexxannpa, Jlareppa, Opwmunta. [locTpoeHwe MOMHOM  CHCTEMBI JIMHEHHO-
HE3aBHCHUMBIX OPTOHOPMHPOBAHHBIX (YHKIMH MHOTHX MEPEMEHHBIX Ha OCHOBE
[OJIHOW CHCTEMbI JMHEHHO-HE3aBUCHMbIX OPTOHOPMHPOBAaHHBIX (YHKIHHA OJHON

Paznenbl, TeMbl JUCHUILIMHBI Jexuwmn | 113 (C3) JIP ‘ KIL ‘ CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 7
Pazgen 1. 2
Paznen 2. 4 8 7
Pasnen 3. 10 3 7
Pasnen 4. 2

MEPEMEHHO.
Tema 3.3 — IlpeoOpa3oBaHre NOPOCTPAHCTBA MPU3HAKOB JMJISI  YIIyUIICHHUS
pa3aenseMoCTH B HEM KIIacCOB 00pa3oB.

4 HckycerBennblie HelipoHHbIe ceTH, peanusyiouue NnocTpoenue

JAMCKPUMHHALUOHHOW MOBEPXHOCTH B MPOCTPAHCTBE MPU3HAKOB.
Tema 4.1 - Monenu weiipona. I[lepuentpon Posenbnarra, ero obOydenue. Meron
IPaJIMCHTHOrO CIycKa. ANTopuT™M OOYyYeHHsl MEepLenTpOHa KAk YacTHBIA ciydal




METO/1a TPaJUEHTHOTO CITyCKa.

Tema 4.2 —HckyccrBenHas HeliponHas cetb BACKPROPAGATION, anropurm ee
00yueHusI.

Tema 4.3 — CucreMbl aBTOMAaTH4ECKOTO pacro3HaBaHMSI 0Opa3oB (B 4acCTHOCTH,
CHCTEMBl aBTOMAaTUUYECKOIO aHaIM3a M300paxKeHMil) Kak HHCTPYMEHT IPUHATHSA
peleHHi B CHCTEMAX aBTOMaTHYECKOro ynpasnienus. Peanusanus GyHKINOHATBHBIX
npeobpazosarenei U PErylupylolMX  CHCTEM Ha  OCHOBE ceTH
BACKPROPAGATION.

PacnozHaBanue 00pa3oB 0e3 yuuTe s METOAOM KJIACTEPH3alMH B IPOCTPAHCTBE
NPHU3HAKOB.

Tema 5.1 - TloHATHS KOBapHALMOHHOW MATPHILI M COOCTBEHHBIX BEKTOPOB.
IIpeobpazoBanne Kapynena-JlosBa. MeTpuki B  MPOCTPAHCTBE MPHU3HAKOB.
Paccrosiaue Maxanono6uca.

Tema 5.2 - Knacrepusauus metonoM K uTepaTHBHBIX BHYTPUIPYIIIOBBIX CPEIHHX.
KnacTepusanus THCTOrpaMMHBIMU METOJAMH U METOJIOM Tpad)OBOTO pa3OUEHHU.

JIByXypOBHEBOE HEPApPXUUECKOE CTPYKTYPHOE COIOCTAaBJICHHE H300paKeHHH Ha
YPOBHSIX CTPYKTYPHBIX 3JIEMEHTOB U TPYII JIEMEHTOB.

Tema 8.8 - Ilpumep peanmmzanuu MeTOJa AaJaNTHBHOTO PpE30HAHCA MIPH
PEMOHTUPOBAHUM  CTPYKTYPHBIX ~ ONHCAHWH  KOHTYPOB B  HEPAPXMYECKOM
CTPYKTYPHOM KJIacCU(UKATOPE.

Tema 8.9 - MHOroypoBHEBbIi KOHTYPHBIH CTPYKTYpHBIH  KiIacCH(HKATOD,
peanu3alys B HEM METOJa aJalTUBHOTO PE30HAHCA HA YPOBHE PEMOHTHUPOBAHUS
IPYIII CTPYKTYPHBIX DJIEMEHTOB.

Tema 8.10 - O NMPUMEHUMOCTH CTPYKTYpPHOTO KiacCH(UKATOPa, HCIOJIB3YHOLIErO
€IUHYI0 MOJEIb TIE€OMETPHMYECKOro IpeoOpa3oBaHHs, [JIsI  COINOCTAaBICHHS
n300pakeHUH TPEXMEPHBIX H IUIOCKMX cieH. [lyta pemieHust mpoOiembl
CTPYKTYPHOT'O aHaJIN3a TPEXMEPHBIX CLICH.

Tema 8.11 - Crparerus (opMHpPOBaHHMS 30H BHUMAHUsS: METOJIbl aJaNTallld
MOJIOXKEHHMsI, pasMepa ¥ (OPMbI 30HbI BHUMAHMS M AMANa3oHa SIPKOCTH ITHKCEJIOB
BBIICJISIEMOr'0 B HEH 00BbEKTa.

HnBapuaHTHBIE onucaHus 00pa3oB.

Tema 6.1 — Ilpu3Haku, WHBapUAHTHbIE K TEOMETPUYECKHUM MPEOOPa3OBAHUSIM.
IIpoekiMy NPU3HAKOB Ha MOANPOCTPAHCTBA, MHBAPHAHTHBIC K IPEOOPa3OBaHUIO.
MowmenTHble nHBapuaHThl. MHBapuanTs Oypee.

Tema 6.2 - Ilpoekiys H300paKCHUsI Ha MPOCTPAHCTBA, WHBAPUAHTHBIE K THILY
o0bekTa. Criocobd mocTpoeHnst 0OOOIICHHBIX TANOHHBIX (YHKIUH 111 H3MEPEHHS
napameTpoB appUHHOTO U MPOSKTUBHOTO MPeoOpa3oBaHuUi.

Tema 6.3 - DneMeHTbl U300paXkeHUi, ycToH4YMBbIE K a(UHHBIM U NPOESKTHBHBIM
peoOpa30BaHMSIM.

Tema 6.4 - N3mepenne napaMeTpoB adp(UHHOTO U MPOSKTHBHOTO MpPeoOpa3oBaHMUs
Ha OCHOBC aHamu3a (QYHKIUUH KOPPEIIUU HM300PXKCHUA C O00OOIICHHBIMU
9TAJIOHHBIMH (YHKIUSIMH.

CuHTaKkcH4YecKoe pacno3HaBaHue 00pa3os.

Tema 7.1 — dopmasbHble TpaMMaTHKU: an(aBUT, MPEAT0KEHHE, S3bIK, TPAMMATHKA.
IIpumepsl rpammatuk. IlpuMepbl HOPOXAEHHS MNPEIIOKEHHH C  MOMOIIBIO
rpaMMaTHK.

Tema 7.2 - Ilpumepbl onucaHusi IByMEPHBIX OOBEKTOB C MOMOIIBI (OPMAIBHBIX
rpamMMaTHK. [IprMepbl CHHTaKCHUECKOTO PacIio3HaBaHMS M300paKEHUI XpOMOCOM.

AHau3 u300paskeHHii Ha 0CHOBE MPU3HAKOB TEKCTYPbI.

Tema 9.1 — Ilonarue o Tekcrype. OnucaHue TEKCTYypbl HA OCHOBE CTaTHCTUYECKUX
MPU3HAKOB.

Tema 9.2 - OnucaHue TEeKCTypbl Ha OCHOBE CIIEKTPAILHOTO MOAXO0JA.

Tema 9.3 - Onmcanue TEKCTYpBI Ha OCHOBE MATPHI] CMEXHOCTH.

Tema 9.4 - Onucanue TEKCTYpbl € MOMOIIBIO aBTOPETPECCHH SIPKOCTH MHKCeIa MO
€r0 OKPECTHOCTSIM Pa3HBIX MOPSIKOB.

Tema 9.5 - Onucanue TEKCTYpHl MO IUIOTHOCTH DPACHpeleNiCHHsS TPAHHI[ Pa3HOTO
HarpaBiaeHus. OnucaHue TEKCTYPBI 110 CEKBEHTaM.

Tema 9.6 — Onucanue TEKCTYpBI ¢ OMOILBIO Macok Jlasca.

Tema 9.7 - Omnucanue TEKCTypbl C MOMOIIBI THCTOTPaMM MapameTpoB (Gopmbl
TeKcesI0B. MeTo onpeeeHust U3MEHEHUS! HAKJIOHA TOBEPXHOCTH 0 MPOEKTUBHOMY
peo0pa3oBaHUI0 HAOIIOAAEMBIX HA HEH TEKCENOB.

O0beKTHO-He3aBHCHMBbIH  CTPYKTYPHBI  aHaJM3  KaKk  aJbTepHATHBa
OrpaHHYEeHHBIM BO3MOKHOCTSIM KOPPEJSIIMOHHBIX PACNO3HAIOIIMX CHCTEM W
IKCIEPTHBIX CHCTEM.

Tewma 8.1 — [IoHATHE O CTPYKTYpHOM ONMCAHUM U PACIIO3HABAHUH U300pasKCHUH.
Tema 8.2 - HckyccrBennass HeifponHast ce1 10 EOCOGNITRON: crpykrypHOe
pacrio3HaBaHue U300paXKeHUH, IPUHLIUIT aJ[AMTl......[O PE30HAHCA.

Tema 83 - Mogens CTIPyKTYpHOTO aHaiu3a KOHTYPHBIX HM300pa)KCHUH,
npeuioxkeHHass MyuyHuKoM M 3aBajIMIIMHBIM. KOHTYpHBIE CTPYKTYpPHbIE DJIEMEHTBI,
[IPUMEHSIEMbIE TIPH COIOCTAaBIICHUM; MX COOCTBEHHBIC NapaMeTpbl W HapaMeTphbl
B3aHMHOTO TTOJIOXKEHUSL.

Tema 8.4 - OnHOypoBHEBasi HeifpoHHast ceTh Xomndunaa-TaHka s CTPYKTYPHOTO
pacrio3HaBaHUS H300paXKEHUH.

Tema 8.5 - O HEOOXOAMMOCTH TPYIIUPOBAHUS MPOCTHIX KOHTYPHBIX CTPYKTYPHBIX
3JIeMEeHTOB. [IByXypoBHeBas uepapxuueckas HelpoHHas ceThb Xomngwina-TaHka,
peanu3yomas IpUHIUI aaNTHBHOTO PE30HAHCA.

Tema 8.6 — CTpyKTypHOE COMOCTaBICHHE H300pakeHHil myTeM o0xoma Jepesa
peeHui. OOBEKTHO-HE3aBUCUMBIE  OTPAaHMYEHUs,  HCIOJIb3yeMbIE  IIPH
COITOCTABJICHUH CTPYKTYPHBIX OIMCAHUM.

Tema 8.7 - Metoasl IpynnupoBaHHsl KOHTYPHBIX CTPYKTYPHBIX DJIEMEHTOB.

10

AHaJIu3 KOHTYPHO# nHpopManun.

Tema 10.1 — ITonsiTue rpaguenTa. Boruncnenue moss rpaiueHTOB ¢ IOMOIIBI0 MacOK
Ipesutrt, Cobens, Pobeprca.

Tema 10.2 - Beigenenue rpanui ¢ momoiipio LOG- u DOG-GuisTpos.

Tema 10.3 - [TocTpoeHre KOHTYPOB ¢ IOMOIIBIO IeTeKTOpa KpaeB KonHu.

Tema 10.4 - Anmpokcumanusi KOHTYpa OTpe3KaMH IpPSMBIX JIMHUH MeTonoM
HaMMEHBLINX KBaJPATOB.

Tema 10.5 - TIpeobpa3zoBanue Xada.

11

@DuabTpanus 1 yJydlleHHe KayecTBa H300pakeHH .

Tema 11.1 - YnyumieHue kadectBa U300pakeHUs MyTEM PEryJIMPOBAHMS JIOKATbHON
KPYTH3HBI IIePeAaTOYHON XapaKTEePUCTUKH «BXOJHAs SPKOCTh ITHKCETa / BBIXOJHAS
SIPKOCTb ITMKCETa».

Tema 11.2 - Viydmenue kadecTBa M300paxke!l 11 TyTeM YAaJIeHUs ONpPEIEIeHHBIX
Y4acTKOB CHEKTPA €0 MPOCTPAHCTBEHHBIX YaCT. ..

Tema 11.3 - Viyuiienue kayecTBa M300pa)K€HHsl C IIOMOILIBIO HU3KOYACTOTHOH U
BBICOKOYACTOTHON (DUIBTpALMH B NPOCTPAHCTBEHHOW 00JIacTM M 00NacTH CIIEKTpa
IIPOCTPAHCTBEHHBIX YaCTOT.

Tema 11.4 — Mopdonoriuyeckne METO/IbI aHAIN3A U YITyUIICHHST H300paXKCHUH.

Tema 11.5 — Menunanssiit Gpuistp.

Tema 11.6 — 'eomerpuueckuii GuabTp

4.3. IlpaktHueckue (CEMUHAPCKHE) 3aHATUS
TeMbI IPaKTHYECKUX 3aHATUH U UX TPYAOSMKOCTb IIPUBE/ICHBI B TabIHIE 5.




Ta6nnua 5— HpaKTI/I‘IGCKHC 3aHATHUA U UX TPYJAOCMKOCThH

IToaroroBka K TeKyIeMy KOHTPOJIIO 4 4
ycnepaemoctu (TKY)
Jlomaniuee 3aaanue (J13)
KonTtposbHble paboTsl 3a04HnK0B (KP3)
IoaroroBka k MpomMexKyTOUHON 3 3
arrecraruu (I[1A)

Bcero: 21 21

5. IlepeyeHb yueOHO-METOANYECKOrO OOECIEYEHHS

JUTSE CAMOCTOSITEIBHON pabOThl 00YUYArOIIMXCS IO TUCIUILTHHE (MO/IYJIIO)

YueOHO-MeTOIMYECKHE MaTepuaibl IJIsi CaMOCTOATENbHOH paboThl 00ydalolUXcsl yKa3aHbl B

mi. 7-11.

6. IlepedeHb MeYaTHBIX U AJICKTPOHHBIX Y4EOHBIX U3AaHUN
[lepeuenp neyaTHBIX M AIEKTPOHHBIX YUE€OHBIX U3aHUN IPUBEACH B Tabuuie 8.
Tabnuia 8— [lepeueHp MEYATHBIX M JICKTPOHHBIX yueOHbBIX H3IaHUI

udp/
URL anpec

Bubnunorpaduueckas ccpiika

KomuectBo sKx3eMILISIpoB

B OHOIHOTEKE

(KpOME 3IIEKTPOHHBIX

9K3EMIULIPOB)

621.391 C
32

Cepuxkos B.C. Lludposast 06paboTka CUTHAIOB.
Yuebnoe nocobue / B.C. Cepuxos, B.P. JIynus. —
Cankr-Ilerepoypr: I'VAII, 2014. 109 c.

50

004.9T 65

T'oncanec, P. Lludposast 06paboTka n3odpaxeHui /
P. T'oncanec, P. Byac ; nep. JI. U. Pyb6anos, niep., pex.
I1. A. Youwma. - 3-e u3a., ucnp. 1 Jom. - M. :
TexHocdepa, 2012. - 1104 c.

Ne
| TeM IPARTIMECKIX | gy mparcrccron | TPYACCNKOCTE: paszena
JIMHBI
V4eOHBIM [IIAHOM HE HPEIyCMOTPEHO
4.4. JlaGopatopHbie 3aHATHS
Tembl 1a00PaTOPHBIX 3aHIATHI U UX TPYA0EMKOCTh IIPUBEICHBI B TAOIHIIE 6.
Tabnuia 6 — JlabopatopHbie 3aHSITHSI M HX TPYJOEMKOCTh
Ne
Ne HawnmeHnoBanune 1ab0paTtopHbIX paboT Tpynoemxocts, | pasnena
n/n (dac) JIMCITUIT
JIMHBI
CemecTtp 7
1 Pacnio3naBanne o0beKTa U ONpeIeIeHHe ero IeKapTOBBIX 4 2
KOOP/IMHAT HA M300PaXKEHHUH ITyTeM BbIYUCICHUS (QyHKIMU
B3aHMHOM KOPPEJISILUK B IPOCTPAHCTBEHHO-BPEMEHHOI
obsactu
2 Pacrnio3naBanre 00BEKTOB Ha N300PAKEHUU U OTIPE/ICIICHIE 4 2
MapaMeTpoB UX NPOCTPAHCTBEHHOTO BPAILICHHS U
MacIITabuPOBaHUS OTHOCUTEIILHO 3TAJIOHa METOIOM
KOpPEJSILIY B HOJISIPHO-JIOTapu(pMUUYECKON CHCTEME
KOOpJIMHAT
3 HccnenoBanue MeTo/1a M3MEPEHHs TapaMeTpoB adHHUHHOTO 3 6
rpeoOpa3zoBaHusi H300paKeHHI
4 PacriozHaBaHue 0OBEKTOB Ha N300PXKEHUH METOIOM 3 6
Dypre-Memnaa
5 Pacnio3naBanue n300paxeHHid, MOABEPrHyThIX apPUHHBIM 3 3
peo0pa3oBaHUsIM
Bcero 17

004.9 K78

Kpacunsuukos, H.H. Liudposas o6paborka 2D u 3D-
n3obpaxenuit [Tekcer] : yueOHoe mocobue / H.
H.Kpacunbrukos. - CII6. : BXB - [TetepOypr, 2011. -
608 ¢

65

4.5. KypcoBoe npoekTrpoBaHue/ BBIOIHEHHE KYPCOBOH pabOThI

V4eOHBIM IIIAHOM HE IPESYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00y4aromuxcst

Buzpl camocTosTenbHOM paboThl U ee TPYA0EMKOCTh NPUBEICHBI B TA0IHILIE 7.

Tabnuua 7 — Bujisl caMocTOsITeNbHON paboThl M €€ TPYJ0eMKOCTh

. Bcero, | Cemectp 7,
Buz camocrositenbHON paboThI
4yac 4yac
1 2 3
M3yuyeHune TeopeTHIECKOro MaTeprana 14 14

gucimnibl (TO)

Kypcosoe npoextuposanue (KII, KP)

PacuetHo-rpaduyeckue 3ananus (PI'3)

Beimonnenue pegepara (P)

004.9 O-23

O06paboTKa 1 aHaIk3 U300paXKeHUH B 3a/1a4ax
MAIIMHHOTO 3pEHHS : KyPC JICKLHH U MPaKTHYECKUX
sanstuid / 10. B. Busunbrep [u gp.]. - M. :
®dusmarkamra, 2010. - 672 ¢

004.9T 65

T'oncanec, P. ITupposas 06padoTka n3oOpaxkeHuii B
cpene MATLAB [Tekcr] : monorpadwus / P.I'oxcanec,
P. Byac, C. Dununc ; nep. B. B. Uensokos. -
OneKkTpoH. TekcToBble AaH. - M. : TexHocdepa, 2006. -
615c.

20

004 K 78

Kpacunsuukos, H. H. Komnbrorephast o6padotka
n3o0paxxeHnid. Mophoornyeckue onepanuy U ux
ImpuMeHeHue : ydebHoe nocodbue / H. H.
Kpacunsuukos, O. U. Kpacunsaukosa ; C.-Iletep0.
roc. yH-T a3pokocM. npubopoctpoenust. - CII6. : Uzn-
Bo 'VAIL 2010.-42 ¢

75

004(075)
K78

Kpacunpaukos, H.H. MynsTumennaTexHonoruu B
MH(MOPMALMOHHBIX cucTeMax. [IpeacraBnenue u
00paboTKa U300paXKeHHI B KOMIIBIOTEPE : yueOHOE
mocobue / H. H.Kpacunpuukos, O. U. KpacunsarnkoBa
; C.-Iletep0. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUSL. -

103




CII6. : M3n-o I'VAIL 2007. - 132 ¢

004 T 81 Ty, Hx. Ilpuniumnst pacno3naBanus oopaszos / [Ix. Ty, |5
P. 'oncanec ; nep. ¢ auri. U. b. I'ypeBuy, pen. nep.
10. 1. XKypaszues. - M. : Mup, 1978. -411 c

Tabmuna 11— Ilepedyens HHGOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne ni/mt HaumenoBanue

He npenycmotpeno

7. TlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
UH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «HTepHeT»
Iepeuenn JNEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB nH(OpMaIMOHHO-
TEJICKOMMYHHMKALIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUIl OCBOCHMS JIUCLMIUTMHBI
npuBeeH B TabuuLe 9.

9. MatepuanbHo-TexHIYEeCKas Oa3a
CocTtaB  MaTepHalbHO-TEXHHYECKOHl  0a3bl, HEOOXOAMMON Ui  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca o AUCHUILIMHE, PeCTaBieH B Tadauiel2.

Tabnuia 12 — CoctaB MaTepuaabHO-TEXHHIECKON Oa3bl

Tabmua 9 — IlepedeHp 3IEKTPOHHBIX O00PA30BATENBHBIX PECYpCOB HMH(POPMAIIMOHHO-
TEJIeKOMMYHUKAIIMOHHOU ceTu «VHTepHeT»
URL anpec HanmeHnoBanue

Ne HaumeHnoBanue cocTaBHOH yacTu Howmep ayauropuu
n/n MaTepHalIbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAUMOCTH)

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

Bonkos B.1IO. AnanTuBHbIe 1 HTHBapHAHTHBIE
aIrOPUTMbI OOHAPYKEHUST 0OBEKTOB Ha
M300paXKEHUIX U X MoJeaupoBaHue B Matlab
[Onexrponnslii pecypc] : yuebHOE ocobue. —
OnexrpoH. nan. — CII6. : Jlans, 2014. — 192 c.

1 | MynbruMenuifHas JeKIMOHHAS ayUTOPHS

2 | KomnbroTepHas kiacc

http://window.edu.ru/resource/232/59232/ ®ducenko, B.T. KomnerorepHast 06paboTtka u
files/itmo292.pdf pacrnosHaBanue u300paskeHuii. YuebHoe nocobue.
/ B.T. ®ucenko,. T.}O. ®ucenxo. — CI16: CII6I'Y
UTMO, 2008.-193 c. Pexxum noctyna B eJMHOM
OKHE 00pa30BaTeIbHBIX PECYPCOB

10. OuenouHsble cpeacTBa UIsl IPOBEACHUS IPOMEKYTOUHOH aTTeCTallul
10.1. CoctaB OLECHOYHBIX CPEIACTBIUI IPOBEIACHHS IPOMEXYTOUHOH aTTecTalun
00y4aroImXxcs M0 JUCHUIUTMHE TpUBeIeH B Tabmuie 13.
Tabmuna 13 — CocraB OLIEHOYHBIX CPEJICTB JJIs TPOBEJCHUS IPOMEXKYTOYHOM aTTeCTalluU

By npoMexyTouHOH aTTecTaluu [IepeyeHb OLIEHOYHBIX CPEICTB

Dx3amMeH CnHcoK BOIIPOCOB K DK3aMEHY

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

Springer, 2010. — 812 pp.

http://www.mathworks.com/help/toolbox/ PykoBOICTBO MOJIB30BATEIS TTAKETA AJISI
images/images_product_page.html obpaboTku uzobpaxenuit B MATLAB

http://www.ipol.im/ DJIeKTPOHHBIN KypHAaJ 10 00paboTKe
aIropuTMaM aHaiu3a u3oopaxkeHnuit «Image
Processing On Line».

10.2. B kauecTBe KpHTEpHEB OLIEHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHHS)
KOMIICTCHIIMH 00y4aroIMMHCA IPUMEHSeTcs 5-0alibHas MIKaga OLEHKH CHOPMHPOBAHHOCTH
KOMIIETCHIIMH, KOTOpasi mpuBe/icHa B Tabnuie 14. B TedyeHune cemecTpa MOXKET HCIIOIb30BATHCS
100-6annpHas  mKana  MOJYJbHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUIA
HCIOIb30BaHMUSA KOTOPOH, YCTAHOBIECHBI COOTBETCTBYIONIUM JOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepun oneHKH ypoBHSI C)OPMHUPOBAHHOCTH KOMITCTEHIIUI

Or1eHKa KOMIICTSHIIMN

XapakTeprucTrka ChOPMUPOBAHHBIX KOMITCTCHIINM
5-OasIbHas IIKaIa P P bopp

8. IlepeueHp MHOOPMATMOHHBIX TEXHOIOTHIA
8.1. Ilepeyenr nporpaMMHOro OOECIEUEHHs, HCIOIb3YEMOTr0 IIPH OCYLICCTBICHUU
00pazoBaTesbHOrO Ipolecca 1o AUCIHUIUINHE.
IlepeueHp UCONB3yEMOro MPOrPaMMHOr0 obecieueHust npeacTasieH B Tadmuie 10.

Tabnuua 10— [lepederp nporpaMMHOro obecreueHus

— oOyvaronuiicsi TIyOOKO M BCECTOPOHHE YCBOWJI IIPOIPaMMHBIN
MaTepuat;

— YBEPEHHO, JIOTHYHO, TI0CIIEJOBATEIBHO ¥ TPAMOTHO €T0 H3JIaracT;

— OMHPAsCh Ha 3HAHMUS OCHOBHON M JOMOJHUTEIBHON JIUTEPATYPBI,
TECHO NPHBS3bIBAET YCBOCHHbBIC HAYYHBIE MOJOKEHHS C MIPAKTHYECKOM
JIESITEeIbHOCTRIO HATIPABIICHHUS;

— yMeJI0 00OCHOBBIBACT U apTYMEHTHPYET BBIABUIAEMbIE UM HJICH;

— JIeNIaeT BBIBOJIbI U 0000IEHNS;

— CBOOOIHO BJIAZIEET CHCTEMOM CIICIHATH3UPOBAHHBIX MOHITHH.

«OTIIMYIHO»
«3a4YTCHO»

Ne n/mt HanmeHoBanue
1 Windows 7 / Windows 8
2 Development studio Visual C/C++
3 Intel OpenCV
4 Gimp
8.2. Ilepeuenn HH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCTIONIb3YEMbIX npu

OCYLIECTBIICHUH 00pa30BaTEILHOIO MPOLECCa 110 AUCLHHUILIIHHE
IlepedyeHbp HCMONB3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX ~CHCTEM IIPEACTABIEH B
Tabumne 11.

— o0y4arouuiicss TBEPI0 YCBOMJI MPOrPAMMHBIM MaTepHall, FpaMOTHO U
[0 CYyLIECTBY H3JlaraeT ero, ONHpasCh Ha 3HAHHUS OCHOBHOM
JIUTEPATYPBI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSA3BIBAET YCBOCHHBIE 3HAHUS C TPAKTHYECKOH JESATETBHOCTHIO
HAITPaBIICHHS,

— apryMEHTHPYET Hay4YHbIC MOJOKCHHS;

— JIeNIaeT BLIBOJILI U 0000IEHNS;

— BJIAJICET CUCTEMOM CIICIUATM3UPOBAHHBIX TIOHSITHIA.

«XOpOLIO»
<Ga4TCHO»




OrieHKa KOMIIETEHI N

5-GaiuTbHas IKaa

XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI

— oOyuaromuiicss yCBOMI TOJIBKO OCHOBHOM IPOrpaMMHbIA MaTepHall,
[0 CYLIECTBY H3JIaraeT €ro, OMMPasCh Ha 3HAHHSA TOJIBKO OCHOBHOM
JIMTEPATYPBI;

— JIOIIyCKaeT HEeCYIECTBEHHbIE OLIMOKU U HETOYHOCTH;

«yJIOBJICTBOPHUTEIILHOY .
— HCIIBITBIBAET 3aTPyJHEHHMS B HPAKTHYECKOM NPUMEHEHMH 3HAHWMH
«3AUTEHO»
HAIPaBIICHUS;
— c11a00 apryMEHTUPYET Hay4HbIE TTOJI0KEHUS;
— 3aTpyAHsercs B ()OpMyJIMPOBAHUU BBIBOJOB U 00001IEHNIH;
— YaCTUYHO BJIaIeET CUCTEMOH CIELMATH3UPOBAHHBIX MOHITHH.
— oOyyaroniuiicss He YCBOWJI 3HAYMTEJbHOH YacTH INPOrPaMMHOIO
Marepuaa;
— JOIyCKaeT  CYyLIECTBEHHble  OMMOKM M  HETOYHOCTH  IIPU
«HEYIOBJIETBOPUTEILHOY .
paccMOTpeHUH NpobieM B KOHKPETHOM HallpaBJIeHHH;
«HE 3a4TEHO»

— HCTIBITBIBACT TPYJHOCTH B MPAKTHYESCKOM MIPUMEHEHNH 3HAHHH;
— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE MTOJIOKEHHS;
— He GOpMYJTUPYET BBIBOJAOB M 0000IICHHUN.

10.3. TumnoBsle KOHTPOJIbHBIE 33AaHUS UM UHBIE MaTepPHAJIbL.
Bormpocs! (3amaun) st 5Kk3aMeHa npejcTasieHsl B Taduune 15.

Tabnuua 15 — Borpocs! (3aaun) st 9K3aMeHa

Ne i/

Ilepeuens Bompocos (3a1a4) Ul SK3aMEHA

AKTHUBHBIE U [TACCUBHBIC €CTECTBEHHBIC U HCKYCCTBEHHbIC 3pUTCJIbHBIC
CUCTEMBI, CBA3b UX KOHCTPYKIIUU CO CBOMCTBaMH Opr)KaIOI]_Ieﬁ Cpeabl.

2 Buzbl nHpopMarLyu, H3BICKAEMOIl €CTECTBEHHBIMH M HCKYCCTBEHHBIMH
3pPUTENBHBIMU CUCTEMAaMH M3 BOCIIPUHUMAEMBbIX BUICOJAHHBIX.

3 TpyAHOCTH pacrio3HaBaHMS U HHTEPIPETALMU BUACOMHPOPMAIIHH,
00yCIIOBIICHHBIC CBOWCTBAMH OKPYKAIOIIEro MUpa U KOHCTPYKIHEH
3PUTENBHBIX CHCTEM.

4 [peobpazoanue Pypse, ero cBoiictpa. [lepenaTounast GyHKLIUSI CHCTEMBL.
[onsitue ¢unptpa.

5 [Iponyckaromire U OTpaXKaroIe roJI0rpaMMEL.

6 Onrtuueckoe npeobpasoBanue Dypoe. ['onorpaduyueckuii KOppensTop.
CornacoBaHHbIN M BOCCTaHABIMBAIOIINI (QUIIBTPHI.

7 [osorpaduyeckue pacro3HaUIMe aBTOMATBI.

8 PacnioznaBanue n3odpaxenuit meroqom Oypbe-MemnHa, IpenMyIecTsa u
HEJJOCTaTKH.

9 PacnioznaBanue 06pa3oB B mpocTpaHcTBe mpu3HakoB. [loctpoeHue
JIUCKPUMUHALMOHHOW TIOBEPXHOCTH JUII HOPMAJIbHO PACHPEICIICHHBIX
BEKTOPOB IMPU3HAKOB C M3BECTHOW KOBAPUAIIMOHHON MaTpHUIIEH.

10 Knaccudukaims 06pa3oB METOI0M MaKCHMAJIBHOTO MPABIONOA00MS.

11 INocTpoeHue MMHEHHBIX JUCKPUMHUHAIIMOHHBIX IOBEPXHOCTEH 110 H3BECTHOM
BBIOOpPKE Kiaccu(UIMPOBaHHBIX 00pa30B.

12 [ocTpoeHre HENMMHEWHBIX Pa3ACNSIOIINX TOBEPXHOCTEH B MOJHOM Oa3uce
OpPTOHOPMHPOBAHHBIX JIMHEHHO-HE3aBUCUMBIX HEJIMHEHHBIX (DYHKIHH.

13 [onunowmsl Jlexxanpa, Jlareppa, Dpmura.

14 [TocTpoeHue MoIHOI CUCTEMBI JTMHEHHO-HE3aBUCUMBIX
OPTOHOPMHPOBAHHBIX (DYHKLMH MHOTHX [IEPEMEHHBIX Ha OCHOBE MOJHO
CHCTEMBbI JIMHEHHO-HE3aBUCUMbBIX OPTOHOPMUPOBAHHBIX (PYHKINI OTHOMI
NIepEMEHHOM.

15 Merton rpaaueHTHOro crycKka. AJropuT™M 00yUYeHHs MEPLENTPOHA KaK

YaCTHBIW Cily4ail MeToja rpaJInEHTHOrO CIyCKa.

16 Uckyccrennas neiiponnas cetb BACKPROPAGATION, anroputm ee
o0y4eHusl.

17 TloHsATHS KOBapUALIMOHHOM MaTPHIBI U COOCTBEHHBIX BEKTOPOB.
IIpeobpazosanue Kapynena-Jlossa.

18 Knacrepusanus merogom K HTepaTUBHBIX BHYTPUTPYIIIOBBIX CPEIHUX.

19 Kiacrepusariyst rHCTOrpaMMHBIME METOJIAMH U METOAOM rpadoBoro
pa30ueHusl.

20 Metpuku B MpocTpaHCTBe Mpu3HakoB. Paccrosinne MaxanonoOwuca.

21 MuBapuanTHbIe Tpu3HaKy. [Ipoekuy npu3HaKoB Ha NOANIPOCTPAHCTRA,
MHBapHaHTHbIE K peoOpa3oBaHui0. MOMEHTHbIE MHBAPUAHTHI. FIHBapUaHTHI
Dypse.

22 IIpoekuus n300paxkeHus Ha IPOCTPAHCTBA, HHBAPUAHTHBIE K TUILY OOBEKTA.
Crioco6 mocTpoeHust 0000IEHHBIX STATOHHBIX (DYHKIIUH ST H3MEPEHUS
napameTpoB agpuHHOTO npeobpa3oBaHusl.

23 M3mepenue napamMeTpoB CMELCHH U HEPABHOMEPHOT'O 10 HANIPaBICHHUIO
MacIITabupOBaHUsL C HOMOLIBIO KOPPEISILUK U300paskeH s ¢ 0000IEHHBIMU
9TAJOHHBIMHU (QYHKIHUSIMH.

24 M3mepenne napamMeTpoB BpalleHHs, 3epKaIbHOTO OTPAXKEHHS U
MACIITa0MPOBAHUS C TIOMOIIBIO KOPPEISAIHH H300paKeHUsI ¢ 0000IIEHHBIMU
STaJOHHBIMHU (PyHKLIUSIMHU.

25 CuHTaKkCcHYecKoe pacro3HaBaHue 00pa3oB. PopMabHble TPAMMATHKH:
angasuT, NpeUIoKEHHE, SI3bIK, TpaMMaThKa. [IpuMepsl rpaMMaTHK.
IIpumepsl NOPOXKACHHS IPEUIOKEHHH € TOMOIIBIO TPAMMATHK.

26 IIpumeps! onrcanust IByMEPHBIX OOBEKTOB C IIOMOIIBIO (hOPMATBHBIX
rpaMmatHK. [IpuMepbl CHHTAKCUYECKOTO paclo3HABaHUsI XPOMOCOM.

27 VirydiieHue kauecTBa H300paXkeHHs ¢ TIOMOLLIbIO HU3KOYaCTOTHOH U
BBICOKOYACTOTHON (PMIIBTPAIMHU B IIPOCTPAHCTBEHHON 001acTH 1 obnactu
CIIEKTPA MPOCTPAHCTBEHHBIX YaCTOT.

28 ViyduieHne kauecTBa H300paKeHUS MyTEM yIAICHUS OTPEICICHHBIX
YUYAaCTKOB CIIEKTPA €ro MPOCTPAHCTBEHHbIX YaCTOT.

29 ViyduieHue kauecTBa H300paKeHUs yTEM PETYJIHPOBAHUS JIOKATbHOM
KpPYTHU3HbI IEpEIaTOYHOI XapaKTEPUCTUKH «BXOJHAS IPKOCTh IHKCena /
BBIXOJIHAS IPKOCTb IIHKCETIa.

30 IIpeobpazoBanue Xada.

31 AnnpokcuManusi KOHTypa OTpe3KaMHu MPSMbIX JIHHUAI METOI0M
HaMMEHBIIHUX KBaPATOB.

32 Mojenb CTPYKTYPHOTO aHAIN3a KOHTYPHBIX H300paKeHH, MPEIT0KECHHAS
My4HHUKOM M 3aBaJIMIIMHBIM.

33 Beinenenue rpanun ¢ nomoisio LOG- u DOG-¢dunstpos. [loctpoenue
KOHTYPOB C OMOIIBIO JIeTeKTopa KpaeB KonHu.

34 INonsitie rpanuenTa. BoruncieHue noss rpaiueHToB ¢ MOMOILbIO MaCOK
IIpesurt, Cobernsi, PobepTcea.

35 IlonsTHe TekcTyphl. OnrcaHue TEKCTYphl C HOMOIIBI0 Macok Jlasca.

36 [TonsTe TekcTyphl. OnrcaHue TEKCTYPBI C HOMOIIBIO THCTOIPaMM
napameTpoB (JOpPMbI TEKCEIIOB.

37 [Tonsitue TekcTypsl. OmrcaHNe TEKCTYPHI IO IIOTHOCTH PACIIpeeICHIs
IpaHuLl pa3HOro HampasieHHs. OnucaHue TEKCTYPbI IO CEKBEHTaM.

38 ITonsitue TekcTyphl. OnucaHue TEKCTYPhl ¢ HOMOIIBIO aBTOPErPECCHU
SIPKOCTH THKCEJIA 110 €0 OKPECTHOCTSM Pa3HbIX MOPSIIKOB.

39 Ionsitie Tekcrypbl. OnucaHue TEKCTYpbl HA OCHOBE MATPHULL CMEXHOCTH.

40 Ionsitie Tekcrypbl. OnucaHue TEKCTYpbl HA OCHOBE CIIEKTPAJIbHOIO




HOJIX0/a.

41 [Tonsarue TekcTypsl. OnrcaHue TEKCTYPhl HA OCHOBE CTaATUCTHYECKHIX
IPU3HAKOB.

42 OOBbEKTHO-HE3aBUCUMBI CTPYKTYPHbIH aHAIN3 KaK allbTepHATUBA

OrpaHMYECHHBIM BO3MOKHOCTSIM KOPPEJISIIMOHHBIX PAcIO3HAIONINX CUCTEM U
9KCHePTHBIX cucteM. OO1ee MOHATHE O CTPYKTYPHOM OIMCAHUU

Bompocsl 1y mpoBeAeHHS INPOMEXKYTOYHOM AaTTeCTallid B BHAE TECTUPOBAHUS
npejcTaBiceHsl B Tabmuie 18.

Ta6muma 18 — [IpuMepHsIii nepedyeHb BOIIPOCOB VISl TECTOB

Ne n/n [IpumepHSBIH TIepedeHb BOIPOCOB Ul TECTOB

YueOHbIM [JIAHOM HE IPelyCMOTPEHO

M300paKECHHH.

43 Merton onpeaeneHust K3MEHEHHs HAKJIOHA MOBEPXHOCTH T10 MPOSKTHBHOMY
npeoOpa3oBaHUI0 HAOIIOAaeMbIX Ha HEl TEKCENOB.

44 Crparerust popMUPOBaHUSI 30H BHUMAHUSI: METO/IbI aaIITALlUH TTOJIOKCHUS,

pa3mMepa 1 (HOpMbI 30HBI BHUMAHUS ¥ ANMANA30HA SPKOCTH IIUKCENIOB
BBIJICIISIEMOTO B HEil 00bEKTa.

IlepeueHbp TeM KOHTPOJBHBIX PabOT MO AMCIMILIMHE OOYYAROIIMXCS 3a0YHON (HOPMBI
00y4eHusl, Ipe/IcTaBieHb! B Tabnuie 19.

Ta6mmuia 19 — [lepeueHb KOHTPOJIBHBIX paboT

Ne /i [epeueHb KOHTPOJIBHBIX PAOOT

45 O NpUMEHNMOCTH CTPYKTYPHOT'O KiacCH(pUKaTopa, UCIIOIb3YIOIIETO
€AMHYIO MOJICNIb TEOMETPHUYECKOT0 IPe0oOpa30BaHMs, U1 COIIOCTABICHUS
N300paKeHUt TPEXMEPHBIX U IUIOCKHX cleH. [1yTu peneHus mpooaeMsl
CTPYKTYPHOT'O aHAJIN3a TPEXMEPHBIX CLICH.

Y4eOHBIM ILIAHOM HE IPETyCMOTPEHO

46 MHOroypOoBHEBbII KOHTYPHBII CTPYKTYpHBII KaccudukaTop, peausaiys B
HEM METO/]a aJaITUBHOI'0 PE30HAHCA HAa YPOBHE PEMOHTUPOBAHUS TPy
CTPYKTYPHBIX 3JIEMEHTOB.

47 [Ipumep peanuzanyuu METOAa AIaITHBHOTO PE30HAHCA IIPH
PEMOHTHPOBAHHUHU CTPYKTYPHBIX OIIMCAHUH KOHTYPOB B HEPAPXUIECKOM
CTPYKTYPHOM KJIaCCH(UKATOPE.

48 MeTtobl rpYNNUPOBAHUSI KOHTYPHBIX CTPYKTYPHBIX 2JIEMEHTOB.
JIByXypOBHEBOE HEPAPXUIECKOE CTPYKTYPHOE COMOCTABICHHUE
N300paKEHUI Ha YPOBHSX CTPYKTYPHBIX 2JIEMEHTOB M IPYIII YJIEMEHTOB.

49 CTpyKTypHOE COIOCTaBICHUE N300pakeHuit myrem 00X0/a AepeBa
pemenuil. KoHTypHBIE CTPYKTYpHBIE 3JIEMEHTHI, IPUMEHACMbIE TIPH
COMNOCTABJICHHH; UX COOCTBEHHBIE NAPAMETPHI U APAMETPhI B3AUMHOTO
nonoxeHust. OObEKTHO-HE3aBUCUMBIE OTPaHUYEHUS, HCTIOJIb3yEMbIe IPU
COIIOCTABJICHUH CTPYKTYPHBIX OITHUCAHUMH.

50 O HeoOXOMMOCTH T'PYHIINPOBAHUS MPOCTHIX KOHTYPHBIX CTPYKTYPHBIX
3meMeHTOB. [[ByXypoBHEBas nepapxudeckas HeiipoHHas ceTh Xonduima-
Tanka, peasn3yroliasi IPUHIMI IAITHBHOIO pe30HaHca.

51 OpHoypoBHeBast HelipoHHast ceTh Xonduiaa-TaHKa s CTPYKTYpHOTO
pacrio3HaBaHUs H300paKEeHHH.

52 UckycctBennas Heifponnas cetb NEOCOGNITRON: cTpykrypHOe
pacro3HaBaHHe M300paXKeHHH, IPUHIIUII a/IAITHBHOTO PE30HAHCA.

53 AdduHHBIE U IPOSKTUBHBIE MPEOOPa30BAHUS U HIIEMEHTHI H300paXKEHUIA,

YCTOIUYMBBIC K TAKHM MPE0OPa30BAHMUSIM.

Bompocs! (3anaun) aust 3auera / nud¢. 3auera npencrapieHsl B Tabnune 16.
Tabnuua 16 — Borpocsl (3amaun) asist 3auera / nudd. 3auera

Ne n/n [Mepeuenp BompocoB (3aaau) juist 3auera / qud¢. 3auera

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Ilepeuenp TeM [l KypCOBOIO IMPOCKTHPOBAHHS/BBIMOIHEHHS KYpPCOBOH pabOThI
npezcTaBiieHsl B Tabuie 17.
Ta6muua 17 — IlepedeHb TeM JJisl KypCOBOTO NPOSKTUPOBAHUS/BBIIIOJHEHHUS KyPCOBOW pabOThI

No /i IpuMepHBIi epedeHb TeM ISl KypCOBOrO MPOSKTHPOBAHUS/BBITOIHEHHS
B KypCOBOM paboThI

Y4eOHBIM TIIAHOM HE TPEIYCMOTPEHO

10.4. MeTtognueckue MaTepHabl, OonpeaeNsIomue MIPOLE Ty PhI OLIEHUBAHMS
WMH/IMKaTOpPOB, XapaKTEPHU3YIOUIMX JTambl (OPMUPOBAaHHMS KOMIICTECHLMI, COAEpKarcs B
JIOKAIBbHBIX HOpMAaTuUBHBIX aktax [ YAII, permaMeHTHpyOmMX HOPAIOK M HPOLELypY
[IPOBECHHUS TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOYHON aTTECTAUH 00YYAOIINXCSI
T'VAIL

11. Meroguueckue yka3aHus Ui 00y4arOMXCsl IO OCBOCHUIO TUCLUILIHHBI

11.1. Meroguueckne yKazaHusi /il OOYYarOMIMXCS 10 OCBOCHHIO JIEKIIHOHHOTO
Marepuaa

OCHOBHOE Ha3HAYCHHE JICKIMOHHOIO MaTepuaja — JIOTHYEeCKH CTPOIHOE, CHCTEMHOE,
ry0OKOe W SICHOE H3IIOKEeHHE ydueOHOro marepmana. HasHaueHwe COBpPEMEHHOH IEKIUU B
paMKax AMCUMIUIMHBI HE B TOM, YTOOBI IOJIyYHTh BCIO MH(OPMALHUIO IO TEME, a B OCBOCHHHU
(yHIaMeHTanBHBIX MPOOJIEM AWUCHUIUIMHBL, METOIOB HAYYHOTO TMO3HAHWS, HOBEHIIMX
JIOCTIDKCHUI Hay4yHO# MbIciHd. B yueOHOM mpoliecce JeKUHUs BBIIONHSAET METOI0JIOIMYECKYIO,
OpraHU3alHOHHYI0 U HHOOPMAUMOHHYIO (QyHKIWH. JISKIHs pacKkpblBacT MOHITHHHBIN armapat
KOHKPETHOW 007acTu 3HaHus, ¢€ MpOoOJeMbl, JAeT LEIbHOE MPEACTABICHHE O AUCIHUILIHHE,
I0Ka3bIBaCT B3aUMOCBS3b C JPYTHMHU JUCIUIUIMHAMHU.

[Inanupyemble pe3yabTaThl IPH OCBOCHHU 00YYAIOIUMICS JICKIIMOHHOTO MaTepuaia;

— TMOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHH, YPOBEHb
KOTOPBIX OTIPEIENSIeTCs eJIeBOM YCTAHOBKOM K KaXKI0H KOHKPETHOU TeMe;

— TOJIyYeHHE OIIbITAa TBOPUECKOI PabOThl COBMECTHO C MPEIOAaBaTENeM;

— pa3BuTHE NPO(ECCHOHATBHO-ICIOBBIX  KadyecTB, JIIOOBHM K IpEeaMeTy |
CaMOCTOSITEIFHOTO TBOPYECKOTO MBIIILICHHS.

— TOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO JIsi CAMOCTOSITEIILHOM PaboThI;

— T[OJydYeHHE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHSI HAYKH M TEXHHKH H O
MIPOTHO3€ WX Pa3BUTHS HA OJMKANIINE TOMIBI;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepHuan (BBIACIATH TJIABHBIC MBICTH U
MOJIOKEHHSI, TPUXOIUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATH HMX B  Pa3IMYHBIX
(hopMynupoBKax);

— MOJIyYeHHE TOYHOTO NOHMMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB U MOHSATHH.

JIekIMOHHBIA  MaTepuad MOXET COMpPOBOXAATHCS JIEMOHCTpalled CaloB U
WCIIONIB30BAaHMEM PA3[aTOYHOTO Marepuaia MpH TMPOBEACHUH KOPOTKHX JUCKyCCHH 00
0COOCHHOCTSIX MPUMEHEHHS OTACIIBHBIX TEMATHUK 110 JUCLUILINHE.

11.2. Meroauueckue ykasaHusl Ui OOy4arOLIMXCs IO BBIMOJHEHHIO J1a00paTOPHBIX
pabor




B xozme BbimonHeHUs 1a0OpaTOpPHBIX pPabOT OOYy4alOIIUHCS JOKEH YIIyOuTb H
3aKPENMTh 3HAHUS, NPAKTUYECKHE HABBIKH, OBIANETh COBPEMEHHON METONUKOH M TEXHHKOH
9KCIIEPUMEHTa B COOTBETCTBUM C KBAIM(UKALMOHHONW XapaKTepUCTUKOH oOydaromierocs.
BeinonHeHue 1abopaTopHbIX pabOT COCTOUT M3 IKCIEPHMMEHTANbHO-NPAKTHYECKOH, pacueTHo-
AHAIUTUYECKON YacTeil U KOHTPOJIBbHBIX MEPOIPUATHIH.

Beinonnenue sabopaTopHblx paboT oOydaromumcs SIBISETCS HEOTHEMIJIEMOH YacTbIO
U3YyYCHHS MUCUUIUIMHBL, ONpenensieMol y4eOHBIM IUIAHOM, M OTHOCHTCS K CpEICTBaM,
00ecneynBaroLIUM PEIICHHE CISAYIOIMX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— IpHOOpeTeHHE HABHIKOB MHCCIIEOBAaHUS IPOLECCOB, SBICHUH U  OOBEKTOB,
N3y4aeMbIX B paMKax JAAHHOH AMCLUIIINHBL;

— 3aKpeIUICHHE, Pa3BUTHE M JIETAIM3alMs TEOPETHYECKMX 3HAHWHM, IOJYYeHHBIX Ha
JIEKLHAX;

— MOJIy4eHHEe HOBOW MH(MOPMALUH [0 H3y4aeMO IUCIHILINHE;

— nmnpuoOpeTeHHe  HAaBBIKOB  CaMOCTOSITENIBHOW  paboTel ¢ J1abOpaTOpHBIM
000py0BaHHEM U IPHOOpAMHU.

11.3. Meroauueckue ykazaHus Ui 00y4arOIUXCs MO MPOXOMKIACHUIO CAMOCTOSITEIIBHOM
paboTsI

B xoae BBINONHEHUS] CAMOCTOSTEIBHOW PaOOThI, OOYUYArOIIMICS BBINONHSAET paboTy IO
3aIaHHI0 M [P METOJMYECKOM PYKOBOJCTBE IPEHojaBatess, HO 0e3 ero HernocpeaACTBEHHOTO
y9acTHsI.

Jnst o0yyaromuxcst Mo 3a04HON (popMe OOydYeHHsI, caMOCTOsITelIbHAs padoTa MOXKeT
BKJIIOYATh B Ce0s1 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMONHEHUST CAMOCTOSTENBHON PaboTh, y 0Oydaromerocsi hopMupyercs
eliecooOpasHoe IIaHupoBaHue paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BHBATh YMEHHUS
U HaBBIKM B YCBOCHHM M CHCTEMATH3allMU MPUOOPETAEMbIX 3HAHUi, 0OECleYrBaeT BBICOKHUIA
YPOBEHb YCIIEBAEMOCTH B MEPUOA OOYYCHHsS, IIOMOTacT IIOIYyYUTh HABBIKH IOBBIILCHHS
po(heCcCHOHAIBHOTO YPOBHSL.

MeToauuecKuMH ~ MaTepHagaMd,  HAlpaB/SIOIMMH  CAMOCTOSTENBHYIO — paboTy
00y4arOLIUXCSSBISIOTCS

—  y4eOHO-METOANYECKHIl MaTepHall 0 AUCLHIUINHE;

— METOQMYECKHE YKa3aHHs [0 BBIMOJHCHHUIO KOHTPOJIBHBIX PaboT (IUIs 00YyYarOIIHXCs
10 32049HOU (opMe 00ydeHus ).

11.4. Metoauueckue yka3aHus JUIs OOy4YaroOI[MXCS [0 HPOXOXKICHUIO TEKYILEro
KOHTPOJISl yCHEBAEMOCTH.

Texyumii KOHTPOJIb YCIEBAEMOCTH MpeoyCMaTpUBaeT KOHTPOJb KadecTBa 3HAHUN
00y4aroLIMXCsl, OCYILIECTBISIEMOr0 B TEUEHHE CEMECTPA C LIENbI0 OLICHUBAHHS XO/a OCBOCHUS
JVCIUIIIHHBIL.

11.5. Meroauueckue ykasaHusi A oOyqarolMXcsl MO0 MPOXOXKICHHIO MPOMEXYTOYHOM
aTTeCTaLHN.

IIpomexyTouHast — arTecTalus ~ OOy4YalONIMXCA  NPEAyCMAaTpUBAcT  OLICHHUBAHHUE
MIPOMEXYTOUYHBIX U OKOHYATEIbHbIX PE3yJbTaTOB 00ydyeHHs 1O AucuuiuivHe. OHa BKJIIOYAeT B
cebs:

— D9K3aMeH — (opMa OLCHKM 3HAaHWH, INONYYEHHBIX OOydYaromuMcs B IIpolecce
U3y4YeHHS BCEH NUCHMIUIMHBL MM €€ YacTH, HABBIKOB CAMOCTOSTENbHOU PabOTHI, CIIOCOOHOCTU
IOPUMEHATh MX JUIS PelIeHUs INPaKTHYeCKuX 3ajad. DK3aMeH, KaK IPaBUIIO, NPOBOJUTCS B
NEepHOJ], SK3aMEHALMOHHOM CECCHMM M 3aBEpLIAeTCsl aTTECTALMOHHOI OLIEHKOH «OTINYHOY,
«XOPOIIOY», «yJOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHON.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




