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AnHHOTAIUSA

JucuuminHa « AnroputMbl 00paboTKH U(POBBIX JaHHBIX)» BXOIMUT B 00pa30BaTEIbHYIO
IPOrpaMMy BBICLIET0 00pa3oBaHMs — POrpaMmy 6akajiaBpHaTa IO HAIPaBICHUIO MOATOTOBKH/
cnenuansioctd 09.03.01 «Wudopmartnka u BeIMHCIHATETbHAS TEXHHUKA» HAIMPABICHHOCTH
«IIporpammupoBaHue, aHIUTUKA JaHHBIX U LdpoBas TpaHchopmanus cuctem». Jlucuumina
peanusyercs kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHKA CIIETYIOIIMX KOMITETCHIIUH:

IIK-2 «Cnoco0GeH ocCyIIecTBISTh KOHLENTyalbHoe, (DYHKIMOHAIBHOE M JIOTHYECKOe
MIPOEKTUPOBAHUE CHCTEM CPEIHET0 M KPYIMHOI'0 MacIiTada v CI0KHOCTH

IIK-4 «Cnocoben paspabaTbiBaTh TpeOOBaHHS W MNPOCKTHPOBATh MPOTPAMMHOE
obecrie4eHue»

CozaepxaHue JUCLHIUIMHBI OXBaThIBAeT KPYr BOIPOCOB, CBSI3aHHBIX C aBTOMAaTHYECKOM
00paboTKOM, aHATM30M U PACIIO3HABAHUEM H300pasKeHHUH.

IIpenogaBanne AWMCLUMIUIMHBL TPEAYyCMaTPHBACT Cleayromue (HOpMbl OpraHU3aLuu
yueOHOro Impoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTEeNbHAs paboTa CTy/AEHTa,
KOHCYJIbTaLliH.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIOUIME BHIbBI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXYTOUHAs aTTecTalus B popMe IK3aMeHa.

O6wiast TpyJOEMKOCTb OCBOCHMS AUCLMIUIMHBI COCTAaBISACT 3 3a4CTHHIX eAMHULBI, 108
YacoB.

SI3bIK 0OyUEHHMS 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 pa3JIMYHOrO 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 O0YYEHHS MO AUCLMIUINHE, COOTHECEHHBIX C
IUTaHUPYEeMbIMU pe3ynbTatamu ocBoerust OIT BO.

B pesynbraTe M3ydeHHs AWCUMILUIMHBI OOYYarOIIMiiCsS TOJDKEH 00JazaTh CIeayOINMH
KOMITCTEHIMSMH WM UX 4YacTsAMU. KoMIeTeHIny 1 MHIUKATOPbl UX JTOCTHXKCHUS IPUBEICHBI B

Tabuuue 1.

Tabnuua 1 — IlepeueHb KOMIETEHIMH W HHIMKATOPOB WX JOCTHKCHHUS

Kon u
Kareropus (rpynma) Ko 1 HanMeHOBaHUE HHANKATOPA TOCTHKECHUS
HalMEHOBaHUE
KOMIIETEHIIUN KOMIIETCHIN
KOMIIETCHINN
[1K-2.3.1 3HaTh METOABI KOHIIETITYaJIbHOTO,
(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,
[podeccronanbHbie | TpeOoOBaHUS 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
JlucuuruinHa MokeT 60a3MpOBaThCS HA 3HAHUSIX, paHEe MPUOOPETEHHBIX 00YYAIOIIUMHUCS
MPU U3YYCHUH CICIYIOMIMX JUCIHILIHH!
— Maremartuka;
— Wndopmaruka;
— ludposas 06paboTka cUrHAIOB.
3HaHUs, MOJYYCHHbIC NPHU M3YYEHUM 3HAHMS, MOJyYEHHBIE NPH WU3YUYEHUH MaTepuana
JNaHHOW JUCUHUIUIMHBI, MMCIOT KaK CaMOCTOSTEIbHOEC 3HAYCHHE, TaK U MOTYT HCIIOJIB30BAThCS
MIPU U3YYCHUH APYTHX AUCLUILUINH:
— Cucremsl 1udpoBoiil 00pabOTKH CUTHATIOB 1 H300paKCHUI,

3. OOBEM U TPYJOEMKOCTh TUCIUTIIHHBI
HMaunbie 06 obumieM 00beMe IUCHHUILIMHBL, TPYAOSMKOCTH OTHCIBHBIX BUIOB yd4eOHOIM
PpaboThI 10 JUCUHUILIHHE (M pacipe/eneHne ITON TPYJOEMKOCTH 110 CEMECTPaM) TPEACTABICHBI B
Tabue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JTHCLUIIIIHHBI

TpyaoeMKOCTh MO
Bun yue6Hoii paboThI Bcero cemMecTpam
Ne7
1 2 3
Obowan mpyooemkocms oucyuniuHol, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuyueckoii R0020MoeKu 17 17
Ayoumopnule 3anamus, BCETO yac. 51 51
B TOM YHCIIE:

nekuuu (J1), (vac) 34 34

npaktuyeckue/cemunapckue 3austus  (113),

(4ac)

naboparopusle padotsl (JIP), (dac) 17 17

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

JK3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 21 21
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auer, dudd. 3ay, OK3. JK3.
DK3.*¥)

e
l_[pnMe‘{aHne: KaHIUJIATCKUH dK3aMeH

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.

Tabnuia 3 — Pa3mensl, TeMbl JUCHHUIUIAHBI, KX TPYA0EMKOCTh

Paznen 6. 3 6 7

Paznen 7. 0,5

Paznen 8. 3,5

Paznmen 9 2

Paznen 10. 2

Pazpen 11. 2

Hroro B cemectpe: 34 17 21
Hroro 34 0 17 0 21

IpakTryeckass MOATOTOBKA 3aKIIOYAaeTCS B  HEMNOCPEACTBEHHOM  BBIOIHCHUH
oOy4aronmmucs
PO ECCHOHATBHOMN ASSTEIBHOCTHIO.

ONpENIeNICHHbIX  TPYNOBbIX  (yHKUMH,  cBA3aHHBIX ¢  Oynyue

4.2. CopeprxaHue pa3/ieioB U TeM JCKIIUOHHBIX 3aHATHI.
CopnepxaHue pa3eoB U TeM JICKIMOHHBIX 3aHATHH IPUBEACHO B TabnuIe 4.

Tabnuma 4 — COZ[Cp)KaHI/Ie Pas3acyioB U TEM JICKIIMOHHOI'O IMKJIa

Howmep

pasaeia

HasBanue u COZICpIKaHUC pa3/ICJIOB U TEM JICKIIMOHHBIX 3aHATHI

1

CHcTeMbl KOMIIBIOTEPHOT0 3peHMsI - OCHOBHBIE TIOHSITHS.

Tema 1.1 - AKTUBHBIE U TaCCHBHBIC E€CTECTBEHHBIC M HCKYCCTBEHHBIC
3pUTEIbHBIE CHCTEMbI, CBS3b HMX KOHCTPYKIHMH CO CBOWHCTBaMH
OKpY>KalolLIel Cpepl.

Tema 1.2 - Bunsl undopmamuy, H3BIEKaEMOH €CTECTBEHHBIMH H
UCKYCCTBEHHBIMU ~ 3PUTEIBHBIMM ~ CHCTEMaMH U3  BOCIIPUHHUMAEMBbIX
BU/ICOJJAHHBIX.

Tema 1.3 - TpyngHocTH  pacmo3HaBaHUsT W HHTEPHPETALNH
BUJICOMH(OpMALMH, 00YCIOBICHHbIE CBOHCTBAMH OKPY)KAIOLIEro MUpa U
KOHCTPYKIIUEH 3PUTEIIbHBIX CUCTEM.

Koppensiunonnbie MeToAbl pacno3HaBaHus 00pa3oB

Tema 2.1 - IlpeoOpaszoBanue PDypbe, ero cpoiictBa. Ilepenarounas
¢dbyskuus cucremsl. [lonsrtuie puiabTpa.

Tema 2.2 - [Ipomyckarolye 1 0TpaXkaroLue rojIorpaMmsl.

Tema 2.3 - Onruueckoe mnpeobpasoBanue Dypoe. [omorpaduueckuii
koppensatop. CornacoBaHHbIii ¥ BOCCTaHABIMBAOUIMK  (QUIBTPBI
I'onorpaduueckue pacno3HAOIIIE aBTOMATBL.

Tema 2.4 - Pacmo3naBanme wu3zo0paxenuit meromom @Dypbe-MeinHa,
PEUMYILECTBA U HEIOCTATKH.

Pa3pensl, TeMbl TUCUUILIAHEL Jexwm | 113 (C3)| - JIP ‘ KII ‘ CPC
(1ac) (1ac) (dac) (gac) (dac)
Cemectp 7
Pasgen 1. 2
Paszgen 2. 4 8 7
Pazgen 3. 10 3 7
Paznen 4. 2
Paznen 5. 3

PacnoznaBanne 00pa3oB B NpPOCTPAaHCTBe NPU3HAKOB (00ydeHHe ¢
yuuTesaem).

Tema 3.1 — OcHoBuble moHATHA. [locTpoeHHe IUCKPUMHHALMOHHOW
MIOBEPXHOCTH JJISi HOPMAJIBHO pacIpe/eiIeHHbIX BEKTOPOB MPU3HAKOB C
W3BECTHOM  KoBapuaumoHHOi Marpuueil. Kiaccuduxanus o6paszos
METOZOM MAaKCUMaJIbHOro mpasiononodus. IlocTpoenue aMHEHHBIX
JIUCKPUMUHALMOHHBIX ~ IIOBEPXHOCTEH 1O  M3BECTHOW  BBHIOOpKE
KJIacCH(pUIMPOBAHHBIX 00Pa30B.

Tema 3.2 - IlocTpoeHue HeNMMHEHHBIX pa3lesIONIMX MOBEPXHOCTEH B

HOJIHOM Gasuce OpPTOHOPMHPOBAHHBIX JIMHEIHO-HE3aBUCUMBIX
HenuHedHbIX  QyHkimid. [lomuaomser Jlexxanapa, Jlareppa, Dpwmmwra.
[Toctpoenue TIOJTHOU CHUCTEMBI JTUHEHHO-HEe3aBUCHMBbIX

OPTOHOPMHPOBAHHBIX (DYHKIHH MHOTHX IEPEMEHHBIX Ha OCHOBE MOJIHOM
CHCTEMBbI JINHEHHO-HE3aBUCUMbIX OPTOHOPMHPOBAHHBIX (DYHKUHUI OIHOM




TIepeMeHHOM.
Tema 3.3 — IIpeoOpazoBaHue NMPOCTPAHCTBA NMPU3HAKOB JUIA YIyYIICHHS
pa3nenseMoCTH B HEM KJIaCCOB 00pa3oB.

10

HckyccTBeHHbIe HEHPOHHBIE CeTH, peaTu3ylOlMe IOCTPOECHHE
JAMCKPHMHUHAIOHHOI MOBEPXHOCTH B MPOCTPAHCTBE MPU3HAKOB.

Tema 4.1 - Mopnenu nelipona. Ilepuentpon PosenGnarra, ero oOyuenue.
Mertox TpaaMeHTHOrO CIycKa. ANTOpUTM OOY4YeHHs NEepLENTpoHa Kak
YaCTHBIN ClTyyaii MeToJa rPaJeHTHOrO CITyCKa.

Tema 4.2 —HckyccrBennas HeiiponHas cetb BACKPROPAGATION,
AITOPUTM €€ 00YUCHHSL.

Tema 4.3 — Cucrembl aBTOMaTH4ECKOIO paclo3HaBaHHusi 00pa3oB (B
YAaCTHOCTH, CHCTEMbl ABTOMATHYECKOTO aHaiu3a HU300pakKeHuit) Kak
WHCTPYMEHT TNPHUHATHS pPElIeHMH B  CHCTEMaX aBTOMAaTHYECKOIo
ynpasneHus. Peanmsauust  (QyHKIMOHANBHBIX —IpeoOpasoBareneil U
perymupytommx cucteMm Ha ocHoBe cetd BACKPROPAGATION.

PacnosnaBanue 00pa3oB 0e3 yuuTedsi MeTOJOM KJIacTepu3alUu B
NPOCTPAHCTBE NPH3HAKOB.

Tema 5.1 - TloHATHs KOBapUMAaLMOHHOM MAaTpULbl M COOCTBEHHBIX
BekTopoB. IIpeoOpazoBanne Kapynena-JlosBa. MeTpuku B IpOCTpaHCTBE
npusHakoB. Paccrosinre MaxanoHno0wuca.

Tema 5.2 - Knacrepuzanust merogoM K uTepaTHBHBIX BHYTPUIPYIIIOBBIX
cpennux. Knacrepusanuss THCTOrpaMMHBIMM METOAaMH M METOJOM
rpadoBoro pazoueHusl.

HNuBapuaHTHBIC ONUCAHUs 00pPa30B.

Tema 6.1 — [IlpusHaky, WHBapHAHTHBIE K TI'EOMETPHYCCKHM
npeoOpazoBaHusAM.  [IpoeKknMu  HPU3HAKOB HA  HOANPOCTPAHCTBA,
WHBapUaHTHbBIE K  IpeoOpa3oBaHUI0.  MOMEHTHbBIE  MHBApPHUAHTHI.
WnBapuantel Oypee.

Tema 6.2 - Tlpoekius n300paXkeHHUsI Ha MPOCTPAHCTBA, MHBAPUAHTHBIC K
Tuny oobekra. Crocol 1mocTpoeHus 00O0OIIEHHBIX STAJTOHHBIX (GyHKIMI
JUIS  W3MepeHHs ~ mapameTpoB  adGUHHOrO W MPOCKTUBHOTO
peoOpa3oBaHUi.

Tema 6.3 - DnemeHThl M300paXkeHHH, ycToHuuBble K adQUHHBIM H
IPOCKTUBHBIM IIPe0OPa30BaHIUAM.

Tema 6.4 - U3mepeHue mnapamerpoB ad(GUHHOIO M IMPOEKTHBHOIO
npeoOpa3oBaHKs Ha OCHOBE aHANIU3a (YHKIMU KOPPEIAIMY H300pasKeHHS
¢ 000011ICHHBIMHU 3TaJOHHBIMU ()YHKLUSIMH.

Tema 8.3 - Mogenb CTPYKTYpHOTO aHaiM3a KOHTYPHBIX H300paKeHHil,
npeuioxKeHHas MydHukoM U 3aBanumuMHbBIM. KOHTypHBIE CTPYKTYpHbIE
DIEMEHTHI, NPHUMEHAECMble IIPU CONOCTABICHHH; HX COOCTBEHHBIE
HapaMeTpsl U NapaMeTpbl B3AUMHOTO MOJIOKEHHUSI.

Tema 8.4 - OpHoypoBHeBas HelpoHHas ceTb Xomndunga-Tanka mms
CTPYKTYPHOT'O Paclo3HAaBaHUs N300paKeHUH.

Tema 8.5 - O HeE0OXOAMMOCTH TpPYIIUPOBAHUS HPOCTBIX KOHTYPHBIX
CTPYKTYPHBIX D3JE€MEHTOB. J[ByXypOBHeBas Hepapxuueckas HEHpOHHas
cerb Xondunga-Tanka, peanusyromas IPUHLIHUI aJaNTUBHOTO PE30HAHCA.
Tema 8.6 — CTpyKTypHOE COIOCTaBJIE€HHE HM300pakeHUH ImyTeM o00xona
nepeBa pemeHni. OOBEKTHO-HE3aBUCHMBIE OTPAHHYCHUS, HCIIONb3YEMbIe
HPH COMOCTABICHUH CTPYKTYPHBIX OIUCAHUIA.

Tema 8.7 - MeTozbl TpyNIIMPOBaHUS KOHTYPHBIX CTPYKTYPHBIX JIEMEHTOB.
JIByxypoBHEBOE Hepapxudeckoe CTPYKTypHOE COIIOCTaBJICHUE
n300pakeHnit Ha YPOBHSX CTPYKTYPHBIX 2JIEMEHTOB M I'PYIII JIEMEHTOB.
Tema 8.8 - Ilpumep peanusanuu MeToAa aJalTHBHOTO PE30HAHCA IPU
PEMOHTUPOBAHUH CTPYKTYPHBIX ONHCAHHH KOHTYPOB B HMEPapXHYECKOM
CTPYKTYPHOM KJ1acCH(HUKATOpPE.

Tema 8.9 - MHOTOYpOBHEBBII# KOHTYPHBIN CTPYKTYPHBIN KilacCH(BHKATOD,
peanu3almMs B HEM MeTOJa AaJaNTHBHOIO pPE30HAHCA Ha ypOBHE
PEMOHTHPOBAHUS TPYIII CTPYKTYPHBIX 3J1€EMEHTOB.

Tema 8.10 - O m[OpPUMEHHMOCTH CTPYKTYPHOTO Kiaccu(ukaropa,
UCIIONB3YIOIIETO eMHYI0 MOJeNIb FT€OMETPUUECKOro npeodpa3oBaHus, s
CONOCTAaBJIECHHUs H300pa)KEHUH TPeXMEpHBIX U INIOCKMX cueH. Ilytu
peleHus Ipo0IeMbl CTPYKTYPHOT'O aHAIN3a TPEXMEPHBIX CIIEH.

Tema 8.11 - Crparerus QopMupoBaHUS 30H BHUMAHMS: METOMBI
aJlaNTaliy MONOXKEHHS, pa3Mepa U (OPMBI 30HBI BHUMAHHUA U AUAaIla30Ha
SAPKOCTH IIUKCEJIOB BBIAEIAEMOrO B Hel 00BEKTa.

CHHTaKcHYecKoe pacno3HaBanue o6pa3os.

Tema 7.1 — ®opmanbHble TpaMMaTHKH: al(aBHUT, MPEATIOKEHHE, S3BIK,
rpammaTrka. [Ipumepsl rpammaTuk. [IpuMepsl MOpOXKICHUS TPEIOKEHUH
C MOMOILBIO TPAMMATHK.

Tema 7.2 - Ilpumepbl omMcaHusi ABYMEPHBIX OOBEKTOB C ITOMOLIBIO
(dopManbHBIX TpaMMaTuK. [IpUMepbl CHHTaKCHYECKOrO pacro3HaBaHUS
1300paKEeHUH XPOMOCOM.

O0beKTHO-HE3aBUCHMBIH CTPYKTYPHBIH aHAIU3 KaK ajJbTepHATHBA
OTPAaHNYeHHBIM BO3MOKHOCTSM KOPPEJISIHMOHHBIX PACHO3HAIOLINX
CHCTEM M IKCIIEPTHBIX CHCTEM.

Tema 8.1 — IloHsATHEe O CTPYKTYPHOM OIIMCAHMH M PACIO3HABAHHU
n300pakeHUH.

Tema 8.2 - MHckyccrBennas HeifponHas cetb NEOCOGNITRON:
CTPYKTYpHOE pacIliO3HABaHWE HM300pPaKCHUH, MPUHIMI aJalTUBHOIO
pe3oHaHca.

9 AHaJu3 n300pakeHuii Ha OCHOBe MPU3HAKOB TEKCTYPbI.
Tema 9.1 — Ilonstue o Texcrype. OnucaHue TEKCTypbl Ha OCHOBE
CTaTUCTUYECKUX MTPU3HAKOB.
Tema 9.2 - OnMcanue TEKCTYpbl Ha OCHOBE CHEKTPAIBLHOTO MOIX0AA.
Tema 9.3 - OnucaHue TEKCTYphl HA OCHOBE MaTPHIl CMEXKHOCTH.
Tema 9.4 - Omucanme TEKCTYpbl C MOMOIIBIO aBTOPETPECCHU SIPKOCTH
IIMKCeJIa 10 €r0 OKPECTHOCTSIM Pa3HBIX MOPSIKOB.
Tema 9.5 - Onmcanue TEKCTYphI IO IUIOTHOCTH PACHPENECIICHUS TPAHUIL
pasHoro HamnpasieHus. OnucaHue TEKCTYPbI O CEKBEHTaM.
Tema 9.6 — Onmcanne TEKCTypHI ¢ HOMOIIBIO Macok Jlasca.
Tema 9.7 - OmnucaHue TEKCTyphl C MOMOMIBIO THCTOIPaMM IapaMeTpOB
(dhopmbl TekcenoB. MeTo onpeneneHusi H3MEHEHUs HAKJIOHA ITOBEPXHOCTH
0 IPOEKTUBHOMY IpeoOpa30BaHHIO HAOIIOAAEMBbIX HA HEW TEKCEJIOB.

10 AHaJIM3 KOHTYPHOI MHpOpManuu.
Tema 10.1 — Ilomarme rpamueHta. BpruucineHwe mois TpagHEHTOB C
nomouipto Macok [Ipesurt, Cobenst, Pobeprca.
Tema 10.2 - Berpenenue rpanur ¢ nomommsio LOG- u DOG-$uibTpos.
Tema 10.3 - [TocTpoeHne KOHTYPOB ¢ IOMOIIBIO IeTeKTOpa KpaeB KoHHM.
Tema 10.4 - Anmpokcumanusi KOHTypa OTpE3KaMH NPSIMBIX JIMHUHA
METO/IOM HaUMEHBIINX KBaPaTOB.
Tema 10.5 - TIpeobpa3zoBanue Xada.

11 @uabTpanus U yJyqylleHHe KayecTBa H300pakeHH .

Tema 11.1 - Viyumenue xadecTBa M300paxkeHUs! IyTe€M pEryJIUPOBAHUS
JIOKAJIbHOH KPYTH3HBI NEPEJATOYHON XapaKTEpPUCTUKU «BXOJHAs SIPKOCTh




nukcena / BBIXOZHAs APKOCTb ITUKCEIIa.

Tema 11.2 - VYayumenue kauecTBa H300p 11 U IyTeM YAalleHUs
OIIPEIICNICHHBIX YYAaCTKOB CIIEKTPA €r0 HIPOCTPAL. ..~ HHBIX YaCTOT.
Tema 11.3 - VYioyumeHue KauecTBa H300paKeHHs C  [OMOILBIO

HHM3KOYACTOTHOI M BBICOKOUACTOTHOH (HMIBTpALMU B IPOCTPAHCTBEHHOM
001acTy 1 00JIACTH CHEKTPa MPOCTPAHCTBEHHBIX YaCTOT.

Tema 11.4 — Mopdosornueckue MeTOIbl aHAIN3a U YJIy4ILCHUs
n300pakeHuil.

Tema 11.5 — Meananssiii Gpuibtp.

Tema 11.6 — 'eomerpuueckuii QUIBT

4.5. KypcoBoe npoekTrpoBaHne/ BHITOJIHEHHE KYPCOBOH pabOThI
VueGHBIM [IaHOM HE MPEIYCMOTPEHO

4.6. CamocTostenbHas paboTa 00yyYaronxcs
Bujibl caMoCTOSITENIbHON pabOThl U €€ TPYJOeMKOCTb NPUBECHBI B TaduIe 7.

Tabnuia 7 — Buasl caMOCTOSITENBbHON paboThl M €€ TPYJI0EeMKOCTh

4.3. Ilpaktnueckue (CEMUHAPCKUE) 3aHATUSL
TeMbl IPaKTUYECKUX 3aHATHI U UX TPYJI0EMKOCTh MPUBEICHBI B TAOIHILIE 5.

Tabmuua 5 — [IpakTHueckue 3aHATUS U UX TPYJOEMKOCTb

U3 Hux Ne
Ne | Temsl npaktuueckux | dopmel npakTudeckux | TpyAOeMKOCTh, |MPaKTUYECKOH |pasaena
n/u 3aHATHI 3aHATHH (qac) TIOJITOTOBKH, | TUCIIUATT

(gac) JIMHBI

V4eOHBIM MIIAHOM HE IPELYCMOTPEHO

Bceero

4.4. JlaGopaTopHble 3aHATHSA
TeMbl 1a00OpaTOPHBIX 3aHATHH U UX TPYI0EMKOCTh NIPUBEICHBI B TA0IHIIE 6.

Tabauua 6 — JlabopaTopHbIe 3aHATUS U UX TPYIOEMKOCTh

. Bceero, | Cemectp 7,
Bupn camocrositenbHON paboTh
Jac gac
1 2 3
H3yueHne TeopeTHuecKoro MaTepuana
14 14
npucuumunast (TO)
Kypcosoe npoekruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Bemonnenue pedepara (P)
IMoxroroBka K TeKyIeMy KOHTPOIIIO 4 4
ycneBaemoctd (TKY)
Jlomamiaee 3amanue (J13)
KonTtposbable paboTs 3a04HuK0B (KP3)
Iloaroroska x MpoMexKyTOUYHON 3 3
arrecraimu ([1A)
Bceero: 21 21

5. IlepeyeHb yueOHO-METOANUECKOrO OOECIEYEHHS
JUTSE CAMOCTOSITEIBHON pabOThl 00YUYArOIIMXCS IO TUCIUILTHHE (MO/IYJIIO)
YueGHO-MeTOIMYECKHE MaTepuaibl IJIsi CaMOCTOATENbHOH paboThl 00ydaromuXcsl yKa3aHbl B
. 7-11.

6. IlepedeHb MeUaTHBIX U NEKTPOHHBIX YUEOHBIX U31aHUM
INepeueHp MeyaTHBIX U HIEKTPOHHBIX YUEOHBIX U3aHHI NPUBENEH B Tabmuue 8.
Tabauna 8— IlepeueHb NeYaTHBIX M DICKTPOHHBIX YUeOHbIX H31aHUI

Konuuectso sx3eMIULSIpoB B

[np/ Bubmmorpaduyeckas cepuika Onbnmoreke
URL anpec
(KpOMe 3IIEKTPOHHBIX IK3EMILTLIPOB)

621.391 C | Cepukos B.C. Lludposas odbpadboTka 50
32 curHasnoB. YueOHoe nocobue / B.C. Cepukos,

B.P. JIynus. — Cankr-IletepOypr: I'VAII,

2014. 109 c.
004.9T 65 | I'oncanec, P. Lludposast ob6paboTka 5

n3obpaxenuii / P. ['oncanec, P. Bync ; nep.
JI. 1. Py6anos, nep., pen. I1. A. Youna. - 3-e
3., ucnp. u gor. - M. : Texunocdepa, 2012. -
1104 c.

004.9 K78 | Kpacunsuukos, H.H. I{ugposas odpadoTka 65
2D u 3D-m306paxenuii [Tekcr] : yue6HOE
nocobue / H. H.Kpacunsaukos. - CII6. : BXB
- [erepOypr, 2011. - 608 ¢

W3 Hux Ne
Ne HaumeHnoBanue n1abopaTopHbIX paboT TpyAOCMKOCTE, | MPAKTHYCCKOH | pasiena
o/ (gac) MOATOTOBKH, | IMCIHII
(uac) JIMHBI
Cemectp 7
1 | Pacio3naBanne 0OBbEKTA U ONPE/ICIICHHUE €T 4 2
JIEKapTOBBIX KOOPANHAT Ha H300payKeHHU
MyTeM BblYMCIIECHHs (yHKIMU B3aUMHON
KOPPEJISILIUU B IPOCTPAHCTBEHHO-BPEMEHHOMN
obnactu
2 | Pacno3HaBaHue 0OBbEKTOB Ha H300paXKEeHUH U 4 2
oIpeiesIeHHe MapaMeTpoB X
HPOCTPAHCTBECHHOTO BPALIICHUS 1
MacIITabupPOBaHUsI OTHOCUTEINILHO 3TaJOHA
METOIOM KOPPEJISILIUM B MOJISIPHO-
JorapuMHUIECKOif cucTeMe KOOpAHHAT
3 | HccnenoBanue MeTosia H3MEPEHUS 3 6
napameTpoB aQGpUHHOTO Mpeodpa3oBaHuUs
n300paxeHUH
4 | Pacno3HaBaHie 0OBEKTOB Ha H300paXKEHUH 3 6
merojioM Pypee-Memmna
5 | Pacno3naBanue n300paxeHUH, OJBEPrHY THIX 3 3
apuHHBIM pe0Opa3oBaHHUIM
Bcero 17

004.9 O-23 | O6paboTka u aHaU3 U300paKeHHH B 3aJa4yax | 15
MAIIMHHOIO 3pEHHS : KyPC JICKLIHUH 1




npaktuyeckux 3austuii / 0. B. Busunstep [u
1p.]. - M. : ®uzmatkaura, 2010. - 672 ¢

00491 65 | T'oncanec, P. Lludposast oo6padborka 20
n3obpaxennit B cpene MATLAB [Texkcr] :
moHorpadus / P.I'oncanec, P. Byac, C.
OpnauHe ; nep. B. B. UenbpkoB. - D5eKTpoH.
TekcToBbIe AaH. - M. : Texnocdepa, 2006. -
615 c.

http://www.mathworks.com/help/toolbox/ | PykoBoscTBO monb3oBaTesst nakera 1Jisi 00paboTKu
images/images_product_page.html n3zobpaxenuii B MATLAB

http://www.ipol.im/ DJIeKTPOHHBIH KypHaJ M0 00paboTKe 1 AIrOpPUTMaM
aHanu3a u3oopaxenuii «Image Processing On

Line».

004 K78 Kpacunsaukos, H. H. Komnsrotepnas 75
06paboTka u3obpaxenuit. Mopdoaoruyeckue
OIepalliy U UX IPHMEHEHHue : ydeOHoe
nocobue / H. H. Kpacunpaukos, O. 1.
Kpacunpuukosa ; C.-Ilerep0. roc. yH-1
aspokocM. mpudopoctpoenus. - CI16. : U3a-
Bo I'VAIL 2010.-42 ¢

8. Tlepeuens nHPOPMAIMOHHBIX TEXHOIOTHIT
8.1. IlepeyeHp MPOrpaMMHOIO OOECIEYEHHs, HCIOJB3YEMOr0 MpPU OCYLIECTBICHUU
00pa3oBaTeIbHOrO Ipolecca o AUCIUTUINHE.
[epeuenp UCmoaB3yeMOro IPOrpaMMHOro obecrieueHus npeacTasieH B Tadmuie 10.

Tabnuia 10— [epeuerp mporpaMMHOro obecrieueHus

Ne i/ HanmenoBanue

004(075) Kpacwisnukos, H.H. 103
K78 MynbTUMEANATEXHOJIOTHH B
MH(OPMALIMOHHBIX CUCTEMAX.
[IpencraBnenue n 00paboTKa N300paKeHUH B
KOMITbIOTEpE : yueOHoe mocobue / H.
H.Kpacunbuukos, O. 1. Kpacunbuukosa ; C.-
Ietep6. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CI16. : Uza-so ['YAIL,
2007.-132¢

004 T 81 Ty, Jx.Ilpuniuns! pacrno3HaBanus oopazos / | 5
Jx. Ty, P. 'oncanec ; nep. ¢ anrn. U. b.
I'ypeBuy, pen. mep. 0. U. XKypagnes. - M. :
Mup, 1978.-411 ¢

1 Windows 7 / Windows 8
2 Development studio Visual C/C++
3 Intel OpenCV
4 Gimp
8.2. Ilepeuenn MH(POPMALMOHHO-CIIPABOYHBIX CHCTEM,UCIIONIb3YEMBIX npu

OCYIIECTBICHUH 00pa30BaTEIbHOrO MPOLECCa 10 AUCLHUILIHHE
IlepeveHb HCMONB3yeMbIX HH(POPMALIMOHHO-CIIPABOYHBIX ~CHCTEM TPEACTABIEH B
Tabumue 11.

Tabauna 11— Ilepeuenb HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne ii/m HaumenoBanwue

7. TlepeueHb IEKTPOHHBIX 0OPa30BaTEILHBIX PECYPCOB
HH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»
Tepeuenn IJIEKTPOHHBIX 00pa3oBaTesbHbIX pecypcoB HUH(OPMALHOHHO-
TEJICKOMMYHHUKAIMOHHON ceTd  «VIHTepHeT», HEOOXOMUMBIX JUIi OCBOCHHS JTHCLMILTHHBI
npuBe/ieH B Tabuie 9.

He npexycmoTpeno

9. MatepuanbHo-TexHIYeCKas Oa3a
CoctaB  MaTepHaNbHO-TEXHUUYECKOl  0a3bl, HEOOXOAMMOH [UIi  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca Mo AUCHUILIMHE, IPECTaBieH B Tadaue 2.

Tabmmma 12 — CocraB MaTepuaIbHO-TEXHUIECKOM 0a3bl

Tabmuma 9 — IlepeueHb 9JIEKTPOHHBIX O0Opa30BaTENbHBIX PECYPCOB HH(MOPMALMOHHO-
TeIeKOMMYHUKAIIMOHHOM cetu «HTepHeT»
URL agpec HanmenoBanue

Ne HanmeHoBaHHe COCTaBHOW YacTu Homep ayauropuu
n/n MaTepruabHO-TEXHUYEeCKOW 0a3bl (pu HEOOXOIUMOCTH )

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

Bounkos B.}O. AantuBHble U HHBapUAHTHbIC
QJITOPUTMBI OOHAPYKEHHS 0OBEKTOB Ha
n300paXeHHUsIX U UX MOJierpoBanue B Matlab
[DnexrponHsIi pecypc] : yueOHOe mocodbue. —
OnekrtpoH. nau. — CII6. : Jlans, 2014. — 192 c.

MynpTUMeniiHAs IEKIMOHHAs ayAUTOPHS

2 | KommnblotepHas kiiace

http://window.edu.ru/resource/232/59232/ | ®ducenko, B.T. KommbsrorepHas 00padboTka 1
files/itm0292.pdf pacro3HaBaHue H300paxeHuil. YueOHOe mocobue. /
B.T. ®ucenko,.T.}0. ®ucenko. — CI16: CII6I'Y
HNTMO, 2008.-193 c. Pexxum noctyna B €JHHOM
OKHe 00pa3oBaTeIbHbIX PECYPCOB

10. Ouenounsle cpencTBa LTSI MPOBEACHUS MPOMEKYTOUHOHN aTTeCTAIlII
10.1. CocTtaB OLICHOYHBIX CPENCTBAIS MPOBEACHUS IPOMEKYTOUHOH aTTecTalluu
oOyJaromyxcs 110 JUCHUIUIMHE IpUBEeH B Tadmie 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB ISl TPOBEACHUS IPOMEXKYTOUHOM aTTECTAIMU

Bunx npoMexyTouHOH aTTecTainn [TepeyeHb OLIEHOYHBIX CPEICTB

DK3aMeH Crucok BOIIPOCOB K OK3aMCHY

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

Springer, 2010. — 812 pp.

10.2. B kadyecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMITCTCHIIMH OOY4YalOIMMHUCS TPUMEHSETCS S5-0ajIbHasi IIKaJa OLUEHKH CHOPMUPOBAHHOCTH
KOMIIETEHIIMH, KOTOpasi mpuBeiecHa B Tabnuie 14. B TedeHne cemecTpa MOXKET HCIIOIb30BATHCS




100-6annpHass  mKana  MOJYJIbHO-DEHTMHIOBOH ~ CHCTEMbl  YHHUBEPCHTETa,

IpaBujiIa

HCTIONB30BaHUSI KOTOPOH, YCTQHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
T'YAIL
Ta6auua 14 —Kpurepru oeHKH ypoBHs ChOPMUPOBAHHOCTH KOMITCTEHIIMI

OrieHKa KOMITETCHITNN X .
S-GauIbHas Ikana apaKTepHUCTHKA CHOPMUPOBAHHBIX KOMITETCHIMIH
— oOyyarouuiicsi TayOOKO H BCECTOPOHHE YCBOWIJI MPOrPaMMHBIA
MaTepHa;
— YBEPEHHO, JIOTHYHO, [IOCJIEJOBATEIbHO U IPAMOTHO €r0 M3J1araer;
COTIIHOY — ONMPAasCh Ha 3HAHMS OCHOBHOM M JOMOJHHUTENbHOMN JIHTEPATYPEI,
GAITCHOY TECHO TPHBA3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C IIPAKTHICCKOM
JeSITEIbHOCTHIO HATIPABIICHUS,
— yMeJ10 000CHOBBIBACT M apIyMEHTHPYET BbIIBUIAeMbIC UM HJICH;
— JIENIAaeT BLIBOJILI U 0000IEHNS;
— cBOOOIHO BJIAJICET CHCTEMOM CIICIHATH3NPOBAHHBIX MOHSITHH.
— 00y4aroLHiACs TBEPAO YCBOWI NPOrpaMMHbII MaTepual, TpaMOTHO U
[0 CYyLIECTBY H3JIaraeT €ro, ONHMpasChb Ha 3HAHHS OCHOBHOM
JIUTEPATYPBI;
«XOpOIION — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; )
— YBSI3bIBACT YCBOCHHBIC 3HAHHS C MPAKTHYECKOW JEATEIBHOCTHIO
«3aYTEHO»
HAIPaBJICHUS;
— apryMEHTUPYET HAY4HBIC TOJ0KCHHUS,
— JIEJIaeT BLIBOJILI U 0000IIEHNS;
— BJIQJICCT CUCTEMON CIICIHATM3UPOBAHHBIX TIOHSTHIA.
— obyyaronuiicss yCBOMI TOJIBKO OCHOBHOM HPOrpaMMHBIH MatepHa,
[0 CYyLIECTBY H3JIaraeT €ro, ONMpasich Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIONYyCKaeT HECYIECTBEHHBIC OIMOKN 1 HETOYHOCTH;
«yJIOBIICTBOPHTEIILHO .
GATTCHOY — HCTIBITBIBAET 3aTPYAHEHHs B HPAKTHYECKOM NPUMEHEHHH 3HAHHH
HAIpaBIICHUS,
— ¢11a00 apryMEHTHPYET HAY4HbIE TOJI0KESHHS;
— 3aTpyAHsieTcs B ()OPMYJIHMPOBAHHHU BBIBOJIOB U 00001ICHNIT;
— YaCTHYHO BJIaJCCT CHCTEMON CIEIHAIU3UPOBAHHBIX MOHATHIA.
— 00yyarolMiACsT HE YCBOMJ 3HAYMTENIBHOW YacTH MPOrpaMMHOrO
Marepuana;
— JIONyCKAeT  CYLIECTBEHHbIE  OUIMOKM M  HETOYHOCTH  IPH
«HEY/IOBIICTBOPHTEIILHOY ”
HE 3ATTCHOY paccMoTpeHUH pobIieM B KOHKPETHOM HaIpaBJICHHH; 3
— MCOBITHIBAET TPY/IHOCTH B MPAKTHIECKOM PHMEHEHIH 3HAHUIA,
— HE MOXKET apryMEHTHPOBAThH HAYYHbIE MOJIOKECHHS;
— He ()OPMYJIMPYET BBIBOJOB U 0000IICHUT.

10.3. THUoBbIC KOHTPOJIbHBIC 33/IaHUS UITH HHBIC MaTePHAIIBI.
Bomnpocs! (3agaun) 1uis 9K3aMeHa npeacTaBieHbl B Tabmuie 15.

Tabnuua 15 — Bonpocs! (3a1a4n) Asst 9K3aMeHa

Ne Kopg
ITepeuens Bompocos (3anau) AJ1st SK3aMeHa
n/n HHAMKAaTOpa
1 AKTHBHBIE U TACCHUBHbBIE €CTECTBEHHBIE 1 UCKYCCTBEHHbIE 3pUTEIbHBIC [IK-2.3.1
CHCTEMBI, CBSI3b MX KOHCTPYKIIMH CO CBOHCTBAMU OKPY)KAOIIECH CPeIbL. MK-2.Y.1
2 Bunbl uH(pOpMaLMK, U3BIEKAEMOH €CTECTBEHHBIMU U UCKYCCTBEHHBIMU I1K-2.B.1
3pUTEFHBIMU CHCTEMAaMHU M3 BOCOPUHIMAEMBIX BHJICOJaHHBIX. I1K-4.3.1
3 TpyAHOCTH pacrio3HaBaHHs U MHTEPIPETALMN BUACONH(POPMALHH, IK-4.Y.1
00yCIIOBICHHBIE CBOMCTBAMH OKPYYKAFOIIETO MUPA U KOHCTPYKIHEH IK-4.B.1
3PUTEIILHBIX CHCTEM.
4 IIpeobpazoBanue Dypoe, ero coiicTpa. [lepenaTounas GyHKIHs

cucremsl. [lonsiTue GpuibTpa.

5 [Iponyckarolye u 0Tpa)arolie roJorpaMmabl.

6 Onrtuueckoe npeobpaszoBanue dypoe. ['onorpaduueckuii KoppensTop.
CornacoBaHHBIH M BOCCTaHABIMBAIOIINI (DHUIIBTPHI.

7 [oslorpaguyeckue paco3HaoNIMe aBTOMATHI.

8 PacnioznaBanue n3obpakenuit Merogom dypse-Menuna,
IIPEUMYIIECTBA U HEJIOCTATKH.

9 PacniozHaBanue 06pa3oB B mpocTpaHcTse npu3HakoB. [TocTpoeHue
JIUCKPUMUHALIMOHHON MOBEPXHOCTH JUII HOPMAIIBHO paclpe/ieIeHHbIX
BEKTOPOB MIPU3HAKOB C U3BECTHOI KOBAPHAIMOHHOW MaTpHULICH.

10 Knaccudukaiys 06pa3oB METOIOM MaKCHMaJIbHOTO MPAaBIONOA00uSI.

11 [TocTpoeHne MMHEHHBIX AMCKPUMHHALIMOHHBIX TOBEPXHOCTEH 110
M3BECTHOU BBIOOPKE KJIACCH(DHUIIMPOBAHHBIX 00Pa30B.

12 [ocTpoeHne HENMMHEWHBIX PA3ACIAIONINX HOBEPXHOCTEH B TOJTHOM
0a3nce OpTOHOPMHUPOBAHHBIX JTHHEHHO-HE3aBUCUMBIX HEJTMHEHHBIX
dyHKIMA.

13 [ommuowmer Jlexxanpa, Jlareppa, Dpmura.

14 [TocTpoeHne MoTHOM CHCTEMBI TMHEHHO-HE3aBUCHMBIX
OPTOHOPMHMPOBAHHBIX (DYHKLMH MHOTHX IIEPEMEHHBIX HA OCHOBE MOJHOM
CHCTEMBbI JTMHEHHO-HE3aBUCUMbIX OPTOHOPMHUPOBAHHBIX (DYHKLMH OJTHOM
TIepeMeHHOH.

15 Merto/ rpaIMeHTHOTO CIycKa. AIrOpuT™M 00yUYeHUsI MEPIETITPOHA KaK
YaCTHBIN ClTy4ail METO/1a IPaJIMEHTHOIO CITyCKa.

16 UckycctBennast veiiponnast cetb BACKPROPAGATION, anroputm ee
00y4eHusl.

17 [oHsiTHs KOBapUALIMOHHOM MaTPHUIBI U COOCTBEHHBIX BEKTOPOB.
[Ipeobpazosanue Kapynena-Jlossa.

18 Knacrepusanust MmetosioM K nTepaTHBHBIX BHYTPUTPYIIIOBBIX CPETHHX.

19 Krnacrepusanust rucTorpaMMHBIMU METO/IaMH ¥ METOJIOM I'pa)oBOTO
pa3OueHusl.

20 Metpuku B MpOCTpaHCTBe Mpu3HaKoB. Paccrosinne Maxanonobuca.

21 VnBapuanTHbIE TpU3HAKy. [IpoeKkiuy Npu3HaKkoB Ha MOATIPOCTPAHCTBA,
WMHBapHaHTHbIE K IPe0Opa30oBaHUI0. MOMEHTHbIE HHBAPHUAHTBHI.
MuBapuantsl Oypee.

22 [poekuus n300pakxeHus: Ha IPOCTPAHCTBA, UHBAPHAHTHBIC K TUITY
o6bekra. Cocod mocTpoeHus: 0000IIEHHBIX ITATOHHBIX (OYHKIHIA TSt
M3MepeHus napamerpoB adpUHHOTO Mpeodpa3oBaHHUsI.

23 W3mepenne mapaMeTpoB CMENICHUSI 1 HEPABHOMEPHOT'O 110 HAIIPABICHUIO
MacIITaOUPOBAHUS C TOMOIIBIO KOPPEIISLIMY H300paXKEHUs C
0000IIICHHBIMH YTATOHHBIMH (D)YHKIIMSIMU.

24 V3mepenne nmapamMeTpoB BpaIleHHUs, 3ePKaIbHOTO OTPAXKCHUS U
MacIITaOUPOBAHUSI C TIOMOIIBIO KOPPEISIIIN H300PaXKESHUSI C
000011ICHHBIMH ATAJTOHHBIMH (DYHKLMSIMH.

25 CHHTaKcHuYeCcKoe pacro3HaBaHie 00pa3oB. @opMalibHbIE TPAMMATHKY:
angaBuT, MpeIoKEeHHE, A3bIK, IpaMMaThKa. [IpuMepsl rpaMMaTHK.
[IpumMepsl NOPOXKACHUS NPEAJIOKECHUN C TOMOIIBIO IPAMMAaTHUK.

26 [Ipumeps! onucanus IByMEPHBIX OOBEKTOB C MOMOIIBIO (HOPMATBHBIX
rpamMMaTHK. [IpuMepbl CHHTaKCHUECKOTO PAaco3HABaHHSI XPOMOCOM.

27 Viyuiienne kadecTBa H300paKeHHUs C TIOMOILbI0 HU3KOYaCTOTHOM 1
BBICOKOYACTOTHOM (PMIIBTPAIMU B IPOCTPAHCTBEHHOM 00J1acTH 1 00J1acTh
CIIEKTpa IPOCTPAHCTBEHHBIX YACTOT.

28 VYiyduienne KadecTBa H300paKCHHUS TyTeM YIaJICHUsI ONPEeeIeHHBIX




YYaCTKOB CIIEKTPa €ro MPOCTPAHCTBEHHBIX YaCTOT.

29

ViydiieHne kauecTBa M300paXKeHHs MyTeM PEryIHPOBaHMs JIOKAIbHOM
KPYTH3HBI IEpeIaTOYHOI XapaKTEPUCTUKH «BXOAHAs SPKOCTb IHKcea /
BBIXO/IHAS IPKOCTh IIHKCEJIaY.

COIOCTABJICHUH CTPYKTYPHBIX ONUCAHUM.

30

[IpeobpazoBanue Xada.

50 O He0OXOJMMOCTH TPYIIITUPOBAHUS IPOCTHIX KOHTYPHBIX CTPYKTYPHBIX
3JIeMEHTOB. [IByXypOBHEBasi HepapxXxudeckasi HeiipoHHas ceTh Xonduiia-
Tanka, peanu3yromias IPUHIMII aJallTHBHOTO pE30HAHCa.

31

AHHpOKCI/IMaHI/IH KOHTYpa OTPpE3KaMH NPsSAMbIX JIMHUN METOJIOM
HaMMCHBIINX KBAAPATOB.

51 OnHoypoBHeBas HelipoHHas ceTh Xomnduiga-TaHka IS CTPYKTYpHOro
pAacro3HaBaHUsA U300PaKEHUH.

32

Mozenb CTPYKTYPHOTO aHAIIM3a KOHTYPHBIX H300pakeHHH,
npeaioKeHHass My4YHUKOM M 3aBIUIINHBIM.

52 HUckycctBennas neiiponnas cetb NEOCOGNITRON: ctpykTypHoe
pacrio3HaBaHUe N300pKEHUH, TPUHLMUIT 3IAITHBHOTO PE30HAHCA.

33

Beinenenune rpaunui ¢ nomoinsio LOG- u DOG-dunstpos. [loctpoenue
KOHTYPOB C IOMOIIBIO JIeTeKTopa KpaeB KoHHu.

53 AddunHbIe 1 TPOEKTUBHBIE MPEOOPA30BAHUS U DIEMEHTbI H300paskeHUI,
YCTOHUMBBIE K TAKUM IIPE0OPa30BaHUSIM.

34

Toustre rpagueHTa. BoiurcieHne mossi pagueHToB ¢ MOMOIIBIO MACOK
[Ipesurt, Cobernsi, PobepTca.

Bompocst (3amgaun) muist 3agera / audd. 3adera npeacTaBieHsl B Tabnuie 16.
Tabnuia 16 — Borpocs! (3amaun) asist 3auera / nudd. 3auera

35

TlonsiTue TCKCTYPBEIL. Ornucanue TEKCTYPEI C IOMOLIBIO MAaCOK JlaBca.

36

IonsTtre Texctypsl. OnucaHue TEKCTYPBI C MOMOIBIO THCTOIPaMM
mapameTpoB (HOPMbI TEKCEIIOB.

Kon

Ne i/ Ilepeuens BompocoB (3amay) st 3auera / nudd. 3auera
P P (3ana4) 1 dd HHJHMKATOpa

Y4eOHBIM IJTAHOM HE TIPEYCMOTPEHO

37

[onsTre TexcTypsl. OnucaHne TEKCTYPHI 110 INIOTHOCTH PACTIPEACTICHUS
TpaHMI] pa3HOro HampasieHus. OnucaHue TEKCTYphl 10 CEKBEHTaM.

38

IonsTre TexcTypsl. OnucaHue TEKCTYPBbl C IOMOIIBIO aBTOPETPECCUH
SIPKOCTH IIMKCEJIA 110 €r0 OKPECTHOCTSM pPa3HbIX ITOPSIIKOB.

IlepeueHp TeM I KypCOBOTO IIPOSKTHPOBAHUS/BBINOIHEHUS KypCOBOH pabGOThI
npejcTaBiceHsl B Tabuie 17.
Tabauua 17 — IlepeyeHb TeM sl KypCOBOrO NPOSKTUPOBAHHS/BBITIOJIHEHUS] KypCOBOH paboThI

39

Tlonsitue TCKCTYpPBhbI. Ornucanue TCKCTYpPbl HA OCHOBE MAaTpUL] CMEKHOCTHU.

40

Tlonsitue TCKCTYpPBbI. Onucanue TCKCTYpPbI HA OCHOBE CIICKTPAJIbHOI'O
nmoaxona.

No /i [IpumepHBIi IepedeHb TeM AJIsl KypCOBOTO MIPOSKTHPOBAHUS/BBITOTHEHUS
- KypCOBOH paboThI

Y4eOHBIM IITAaHOM HE NPEAYCMOTPEHO

41

[onsTre TexcTypsl. OnrcaHue TEKCTYphl Ha OCHOBE CTATHCTHYECKHUX
MIPU3HAKOB.

42

OOBEeKTHO-HE3aBUCHMBIH CTPYKTYPHBIH aHAIN3 KaK albTepHATHBA
OTpaHMYCHHBIM BO3MOXKHOCTSM KOPPEJSILIMOHHBIX PaCIIO3HAIOIINX
CHCTEM U 3KCHEPTHBIX cucTeM. Ob1iee MOHATHE O CTPYKTYPHOM
OTHCAHUH N300PAKEHHH.

Bompockl I IPOBEACHMSI IPOMEKYTOYHOH aTTecTali B BHAC TECTHPOBAHHS
npeJcrasieHsl B Tadnuue 18.

Tabnuia 18 — [IpumepHsIil epedeHb BOIIPOCOB LISl TECTOB

43

MeToz onpeienieHns H3MCHEHHS HAKIIOHA TOBEPXHOCTH 110
MIPOCKTUBHOMY Mpeo0pa30oBaHH0 HAOI0AaeMbIX Ha HEH TEKCEJIOB.

Kox

Ne /nm IIpumepHsIit epeyeHb BOIPOCOB AT TECTOB
MHJMKATOpa

44

Crparerus (popMHUPOBAHUS 30H BHUMAaHUS: METO/Ibl a1alTalluK
MOJIOKEHUSI, pa3Mepa 1 (POPMBI 30HBI BHUMAHUS M IMaNa30Ha IPKOCTH
ITHKCEJIOB BBIJIENISIEMOr0 B HEil 00beKTa.

45

O MPUMEHUMOCTH CTPYKTYPHOTO KJIacCH(UKATOPA, UCIIOIb3YIOLIETO
€ANHYI0 MOJIETb T€OMETPUYECKOT0 NIPe0Opa30BaHus, ISl CONOCTABICHUS
n300paxeHni TpEXMEPHBIX U MIIOCKUX cleH. [TyTn pemenus npobaemsl
CTPYKTYPHOT'O aHAJIN3a TPEXMEPHBIX CIICH.

IepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCLMIUIMHE OOYYaIOUIMXCS 3a04HOM (OpMBI
00yd4eHusl, peICTaBIeHbI B Tabmuie 19.

Tabauua 19 — IlepeyeHb KOHTPOJIBLHBIX pabOT

Ne n/n [lepeueHb KOHTPOJIBHBIX PA0OT

He npenycmotpeno

46

MHOTOypOBHEBEIil KOHTYPHBII CTPYKTYPHBIH KIacCH(HUKATOD,
peanusanys B HEM METO/ia aJAaNTUBHOIO PE30HAHCA HA YPOBHE
PEMOHTHPOBAHHUSA TPYII CTPYKTYPHBIX 3IEMEHTOB.

47

IpumMep peanu3alii METO/Ia aJalTHBHOIO PE30HAHCA TIPU
PEMOHTUPOBAHUH CTPYKTYPHBIX OMUCAHUI KOHTYPOB B HEPAPXHIECKOM
CTPYKTYPHOM KJIacCH(pHKATOPE.

48

MeTobl rpyIIUPOBAHUS KOHTYPHBIX CTPYKTYPHBIX JIEMEHTOB.
JIByXypOBHEBOE HEPAPXUUECKOE CTPYKTYPHOE COIMOCTABIECHUE
n300paKeHHI Ha YPOBHSX CTPYKTYPHBIX DJIEMEHTOB M IPYIII YJIEMEHTOB.

49

CTpyKTypHOE COIOCTaBJIEHUE U300pakeHHi myTeM 00x0/a AepeBa
pemeHuil. KOHTypHBIE CTPYKTYpHBIE 3JIEMEHTBI, IPUMEHsAEMbIC TIPU
COMNOCTABJICHUHU; UX COOCTBEHHBIE TAPAMETPBI U NApaMeTPhbl B3AUMHOIO
nonoxkeHusi. OObEKTHO-HE3aBUCUMBbIE OTPAaHUYESHUs], UCTIOJIb3yeMbIe TIPU

10.4. Meroguueckue  Marepuaibl, — ONPEACIAIONNE  HPOLEAYpPHl  OIEHHBAHHSA
WHJMKATOPOB, XapaKTepHU3YIOIIUX JTambl (OPMHUPOBAHUS KOMIIETCHLHMH, coaepxaTcs B
JIOKIbHBIX HOpMaTuBHBIX aktax [ YAII, permaMeHTHUpYOMMX HOPSIOK M HPOLELYPY
IIPOBEJCHUS TEKYILET0 KOHTPOJIS yCHEBAEMOCTH M IPOMEKYTOYHON aTTECTALMH O00YYaIOIIUXCS
I'VAIL

1. MeTtonuueckue YKazaHus st o6yqa}0mnxca II0 OCBOCHUIO TUCIIUITIIMHBI

1.1. Meromuueckue YKazaHus s oGlea}omecs[ 0 OCBOCHHUIO JICKIITMOHHOI'O
marepuaia

OCHOBHOE Ha3HAY€HHUE JICKIIMOHHOTO Marepuajia — JOTH4YC€CKU CTpOI‘/'lHOC, CHUCTCMHOC,
l"J'Iy60KOC U SICHOC H3JIOKCHUEC y'—Ie6HOFO Marepualia. Hasnauenue COBpeMCHHOﬁ JICKIIMU B
paMKax OUCHUIUIAHBI HE B TOM, 9TOOBI TIOJIY4YUTH BCHO I/IH(i)OpMaHI/IIO II0 TEME, a B OCBOCHHUHU




(GyHIaMEHTAIBHBIX IIPOONEM JUCHUILUIMHBL, METOJOB HAyYHOrO IIO3HAHUS, HOBEHIINX
JOCTIDKCHHIT HaydHOH MbICIH. B y4eOHOM mpomuecce JeKiys BBITONHSIET METOIOIOTHIECKYIO,
OpraHM3alMOHHYI0 U MH(POPMALHOHHYI0 (YHKIMH. JIEKIUsS pacKpbIBacT HOHATUHHEIN ammapar
KOHKPETHOH 0051acTH 3HaHUs, e IpOOJIeMBI, JaeT LENbHOE IPEACTaBICHHE O JUCLUILIMHE,
MOKa3bIBAET B3aUMOCBSI3b C APYTHUMH AUCUUIUTMHAMH.

IInanupyemMble pe3ynbTaThl IPH OCBOCHUH 00YYaIONIUMUCS JICKIMOHHOIO MaTepHaa:

— IOJNYYCHHE COBPEMCHHBIX, ILICJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHMIi, YPOBECHb
KOTOPBIX OIPENEIIETCS LIeJICBOI YCTaHOBKOM K KaX 0l KOHKPETHOH TeMe;

— IOJIyYCHHE OIIbITa TBOPYECKOI PabOThI COBMECTHO C IIPENOaBaTelieM;

— pasBuTHE NPO(GECCHOHATIBHO-ACNOBEIX  KAauecTB, JIIOOBM K  IpeOMETy U
CaMOCTOSTENHOIO TBOPYECKOTO MBIILICHHS.

— HOSBJICHHE HEOOXOIMMOr0 HHTEpeca, HEOOXOAUMOTO JUIS CAMOCTOSATENILHOM paboTh;

— IOJy4YeHHE 3HAHHMIl O COBPEMECHHOM YPOBHE Pa3BUTHS HAyKH U TEXHUKH H O
IPOTHO3E UX PA3BUTUS Ha OIIDKANIINE TOMBL;

— Hay4uThCA METOJMYECKH 00pabarThiBaTh MaTepHall (BBIIENATH IVIABHBIE MBICIH U
MOJIOXKEHHS, INPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSTH WX B  Pa3IMYHBIX
(dopMypoBKax);

—  TOJyYeHHE TOYHOTO MOHHUMAHHUS BCEX HEOOXOMMMBIX TEPMHUHOB M MOHSTHIL.

JIeKIVIOHHBIII MaTepual MOXET COIPOBOXKIATBCI —JEMOHCTpalMed claiiioB u
HCIIONB30BAHUEM PA3[aTOYHOrO0 MaTephaga P MPOBEJACHHHM KOPOTKHX [HCKYCCHil 00
0COOCHHOCTSIX IPHUMEHEHHUS OTJCIBHBIX TEMATHK 10 JUCLHUILIMHE.

1.2. Meroauueckue yKa3aHus Uil OOy4aroOLIMXCS IO BBIMOJHEHUIO J1a0OPaTOPHBIX
pador

B xome BeImONHEHMS Ta0OpAaTOPHBIX pabOT OOyYarOIMiiCS [OODKeH YIIyOuTh W
3aKpeNUTh 3HAHMS, NMPAKTHUECKHUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHM C KBAJIM(UKAMOHHOW XapaKTEPUCTUKON OO0YYaroIIerocs.
BeinonHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIIEPHMEHTAIBHO-NPAKTHYECKOM, pacueTHO-
AHAIUTHUYECKON YacTeil U KOHTPOJIbHBIX MEPOIIPUSATHI.

BeimonHenne 1a00paTOpHBIX PabOT 0O0ydaromMMCs SIBISIETCSI HEOTHEMJICMOH YacThIO
H3y4YeHHS] AUCLUUIUIMHBI, ONpeneseMoi ydeOHbIM IUIAHOM, W OTHOCHTCS K CpEICTBaM,
o0ecrieunBaIOIIM PELIEHHE CIIEYIOIHMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
H3y4aeMbIX B paMKax JAHHOH AMCLUHUITINHEL,

— 3aKpeIUICHHE, Pa3BUTHE M JCTAIM3aLysl TCOPETUYECKUX 3HAHWMW, NMOJYYEHHBIX Ha
JIEKLIHUAX;

— TOJyYeHHE HOBOM MH(OPMAIMH [0 HU3y4aeMOW THCIMILIHHE;

— [npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSTENIBHON  paboThl ¢ J1a0OpaTOpHBIM
obopymoBaHHeM 1 PUOOpaMu.

1.3. Meroauueckue yka3zaHust Uil 00YYarOIMXCS O MPOXOXKICHUIO CAMOCTOSTEILHON
paboTsI

B x0/i¢ BBINOJIHEHHUS] CAMOCTOSITENILHON paboThI, 00y4aromuiicsi BBIIOIHACT paboTy Mo
3aIaHHI0 M [P METOJMYECKOM PYKOBOJCTBE IPEHojaBatess, HO 0e3 ero HernocpeaACTBEHHOTO
y4acTHs.

Jns obyuarommxcs mo 3a04HOH (opme 0OydeHMs, CaMOCTOSATENbHAas paboTa MOXKET
BKJIFOUATh B ce0si KOHTPOJIBHYIO paboTy.

B mporiecce BBINOIHEHUS] CAMOCTOSTENBHONH PaboThl, y oOydatomierocsi popMupyercs
1e1eco00pa3Hoe IUIAHUPOBAHKUE paboyero BPEMEHHU, KOTOPOE IIO3BOJISET MM Pa3BUBATh yMEHHS
7 HAaBBIKM B YCBOCHHH WM CHCTEMATH3aIlMH HPHOOPETAEMBIX 3HAHHIi, 00ECIIEeYnBACT BBHICOKHI
YPOBEHb YCIIEBAEMOCTH B MEPUOA OOYYCHHsS, IIOMOTacT IIOIYyYUTh HABBIKH IOBBIILCHHS
po(heCcCHOHAIBLHOTO YPOBHSL.

MeToMuecKUMH ~ MaTepuajaMH,  HANpaBiISIOIMMH  CaMOCTOSTENIbHYIO — padoTy
00y4arOIHUXCs, SBISFOTCSL:

—  y4eOHO-METOANYECKUI MaTepras o JUCIUILIHHE;

— METOJMYECKHE YKA3aHMS 10 BHIMOJHEHUIO KOHTPOJIBHBIX paboT (Iuisi 00ydYarommxcst
110 3209HOU (hopMe 00yUCHHS).

1.4. Meroguueckue yKa3aHHs JUIs OOYYarOIIMXCS [0 IPOXOXKICHUIO TEKYIEro
KOHTpOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJNB YCHEBAEMOCTH IIPEIyCMaTpUBacT KOHTPOJb KadyecTBa 3HAHUM
00y4aroIMXCcs, OCYIMIECTBISIEMOTO B TCUCHHUE CEMECTPa C IO OLCHUBAHMS XO/1a OCBOCHUS
JIUCHUTLTHHBL.

1.5. Meroauueckue ykazaHHs JUIs OOyYaroIMXCs 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTAlMU.

IMpomexyrouynast  arrecrauust  OOy4alOIIMXCS  NPEAYyCMAaTPHBACT  OLICHUBAHHE
MPOMEXYTOUYHBIX ¥ OKOHYATENBHbIX PE3yJbTaTOB 00y4yeHHs 1o aucuuiuinHe. OHa BKIIOYAeT B
ce0bst:

— D9K3aMeH — (opMa OICHKM 3HAHWH, IOJyYCHHBIX OOYdYaloIMMcs B IIpolecce
M3y4YeHUs BCE MUCHUILIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSTENBHON paboThI, CIOCOOHOCTH
NPUMEHATh MX U1l PEIeHHUs NPAaKTHYECKHX 3ajayu. DK3aMeH, KaK MPaBUIO, NPOBOAUTCS B
MEepUO/ SK3aMCHAI[MOHHOW CECCMM M 3aBEpLIACTCS AaTTECTALHOHHOW OLIGHKOW «OTIMYHOY,
«XOPOILO», «yIOBIETBOPUTEIHHOY, «HEYIOBICTBOPUTEIHEHO.



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL

Jlata BHECeHUs
M3MEHEHHH U
JIOTIOJTHEHHUH.

ITonmuce BHECTIETO
HM3MEHCHHS

ConepxaHre U3MEHCHUH U IOTIOTHEHU#T

Jara u Ne

MPOTOKONA
3acelaHus
Kagenpsl

IToamuce
3aB.
kadempoit




