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AnHHOTAIUSA

JucuuminHa « AnroputMbl 00paboTKH 1M(POBBIX JaHHBIX)» BXOIMUT B 00pa30BaTEIbHYIO
MporpaMMy BbICIIEr0 OOpa30BaHUs 10 HANpPABICHUIO NMOAroToBKH/ cnenuansHoctH 09.03.01
«udopMaTnka W BBIYHCIMTENbHAS TEXHHWKA» HAMPABICHHOCTH «ABTOMAaTH3MPOBAaHHbBIC
cucteMbl 00pabOTKM HHpOpMANUK U yhpaBieHus». JucuuminHa peanusyercs kadeapoit
«Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHKE y BBITYCKHHKA CIIEIYIOIMX KOMITETCHIIUH:

IIK-2 «CnocoGeH ocCyIIecTBISATh KOHLENTyalbHOe, (DYHKIMOHAIBHOE M JIOTHYECcKoe
MIPOEKTUPOBAHUE CHCTEM CPEIHET0 M KPYIMHOI'0 MacIiTada v CI0KHOCTH

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

CozepxxaHue IUCHMIUIMHBI OXBAThIBAET KPYTI BOIPOCOB, CBSI3AHHBIX C aBTOMAaTHYECKON
00paboTKOM, aHATM30M U PACIIO3HABAHUEM H300pasKeHHUH.

IIpenogaBanne AWMCLUMIUIMHBL TPEAYyCMaTPHBACT Cleaylolue (HOpMBI OpraHU3aLUK
yueOHOro Tmpolecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTEeNbHAs paboTa CTy/AEHTa,
KOHCYJIbTaLliH.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIECAYIOUIME BHIbI KOHTPOJSL: TEKYIIHH
KOHTPOJIb YCHEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B GopMe IK3aMeHa.

O6wuiast TpyJOEMKOCTb OCBOCHHS AUCLUMIUIMHBI COCTAaBISCT 4 3a4CTHBIX CAMHUILbIL, 144
yaca.

SI3bIK 0OyUEHHUS 10 JUCHHUIUIMHE KPYCCKHUT »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpto mpenonaBaHusl JUCLHUILIMHBL «AJTOPUTMBI 00pabOTKM LM(POBBIX JaHHBIX»
SIBJISETCsl (POPMHUPOBaHKe NPOPECCHOHATBHOM MOATOTOBKH CTYACHTOB B O0JIACTH COBPEMEHHBIX
TEOPETHYECKUX W MPAaKTHYECKUX  METOJOB  IMPOCKTHPOBAHUS U CONPOBOXKICHUS
MH(QOPMALIMOHHBIX CHCTEM pa3JIMYHOrO HA3HAYCHUS B YaCTH ABTOMAaTHYECKOH 00paboTku,
aHaM3a U Pacro3HABaHUS H300PaKEHUH.

1.2. JucuMiuinHa BXOJUT B  COCTaB  d4acTH, (OpPMHPYEMOil  y4acTHHKAMH
00pa3oBaTeNIbHBIX OTHOLICHUH, 00pa30BaTeNbHON NMPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —
OIl1 BO).

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

B pesynbraTe M3y4eHHs AWCUMIUIMHBI OOY4YalOIIMiiCsS TOJDKEH 00JamaTh CIeayOINMH
KOMITCTEHIIMSMH WM UX 4YacTsAMU. KOMIeTeHIMY U MHIUKATOPhl UX JTOCTHXKCHUS IPUBEICHBI B
Tabumue 1.

Tabnuua 1 — IlepeueHb KOMIETEHIMI W HHIMKATOPOB WX JOCTHKCHHUS

Kon u
Kareropus (rpynma) Ko 1 HanMeHOBaHUE HHANKATOPA TOCTHKECHUS
KOMIIETEHLIUH HANMCHOBAHHC KOMIIETECHIIUH
KOMIIETCHIIUH
[1K-2.3.1 3HaTh METOABI KOHIIETITyaJIbHOTO,
()YHKLMOHAIBHOTO M JIOTHYECKOT0
MPOEKTUPOBAHUSI, IIPUHIIUIIBI pa3padoTKU
[IK-2 Cnocoben TEXHHUKO-DKOHOMUYECKHUX XapaKTEPUCTHK
OCYIIECTBIIATh BapHaHTOB KOHLENTYaJIbHOH apXUTEKTYPbl
KOHLENTYaNBHOE, IK-2.Y.1 ymeTs pa3pabaTsIBaTh TEXHHKO-
(DyHKIIMOHATIBHOE U | 9KOHOMUYECKOe 000CHOBaHHKE, OMPEICISITh
IpodeccruonanbHble M
S — JIOTHYECKOe KJTFOYEBBIC CBOMCTBA CHCTEMBI, OTPEICIISATD
HPOSKTUPOBAHUE OrpaHUYCHUS CHCTEMbI, BAPHAHTBI
CHCTEM CPEJIHEro M | KOHLENTYaJIbHON apXUTEKTYPhI CHCTEMbI
kpynHoro macmraba | [TK-2.B.1 Biagers onpeneeHHeM KITI0UEBbIX
1 CIIO)KHOCTH CBOICTB CHCTEMBI, OIpeeICHHEM OTpaHNIeHII
CHCTEMBbI, BADUAHTAMH KOHLENITYaJIbHOM
APXUTEKTYPHI CHCTEMBbI, OIIMCAHHEM TEXHHKO-
9KOHOMHUYECKOT0 000CHOBAHUS
[1K-4.3.1 3HaTh MEeTOAOIOTHH Pa3pabOTKH
POrPaMMHOI0 00ECIICUSHHs U TEXHOJIOTHU
POrPaMMHUPOBAHUS, METOIBI U CPEICTBA
MPOEKTUPOBAHUSI IPOTPAMMHOT0 00eCTIeUeHUS,
CTPYKTYp AaHHBIX, 033 JJAHHBIX U IPOrPAMMHBIX
ITK-4 Cniocoben uHrepdeiicon
pa3pabaTbIBaTh [IK-4.Y.1 ymeTh NpoBOANTH aHATIHU3 TPEOOBaHH,
IMpodeccuonanbHbie | TpeOOBaHUS U MPUMEHSTh METOJIBI U CPEJICTBA IIPOCKTUPOBAHHUS
KOMIIETCHIIUH HPOEKTUPOBATh MPOrPaMMHOr0 00€CTIeueHHs, CTPYKTYP JaHHbIX,
MIPOrpaMMHOE 0a3 JaHHBIX, IPOrPaMMHBIX HHTEp(eiicoB
obecrieueHne [1K-4.B.1 B1agers METOAAMH M CPEACTBAMHU
pa3paboTKu MPOrpaMMHOTO 00ECIICUSHHUS 1
TEXHOJIOTHEH MPOrpaMMUPOBAHUS, METOIAMH U
CpeICTBAaMHU NPOSKTUPOBAHUS IIPOTPAMMHOTO
obecrieueHuns1, CTPYKTYp JaHHBIX, 0a3 TaHHBIX U
[POrpaMMHbBIX HHTepdeiicoB

2. Mecro gucuumiuHbl B ctpykrype OI1




JucruuimHa MoskeT 6a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00Y4aOIUMHUCS
MIPU U3YYCHUH CICIYIOUINX JUCIUILIIH!
— Maremartuka,
— Hndopmaruka;
— Iludposast 06paboTKa CHrHAIOB.
3HaHUs, MOJYyYCHHbIC NPHU M3YYCHHH 3HaHHMS, MOJYUYCHHBIE NPH W3YUYCHUH MaTtepuana
JAHHOW JUCUMIUIMHBI, UMEIOT KaK CaMOCTOSATEIbHOE 3HAYEHHE, TaK U MOTYT HCIIOJIb30BATHCS
MIPY U3YYEHHUH PYTHX JUCHUIIINH:
— Cucremsl nudpoBoii 00pabOTKH CUTHATIOB M U300paKeHNUI;
— HHremextyanbHble CUCTEMBI

3. OOBeM u TPYJOEMKOCTh TUCIUTLIHHBI
JlanHBle 00 00IIEM 00BbEME IUCLUILIMHBI, TPYAOEMKOCTH OTICIbHBIX BHIOB Y4YEOHOI
paboThI IO IUCHUILIMHE (M paclpeAeIeHle 3TONH TPYAOEMKOCTH IT0 CEMECTpPaM) IIPEACTAaBIICHbI B
Tabnuue 2.

Tabnuia 2 — O6beM U TPYAOSMKOCTh TUCIUILIHHBI

TpynoemkocTs o
Bun yueGHoii paboThl Bcero cemMecTpam
Ne7
1 2 3

Oowan mpyooemKochnp oucyuniIuHol, 4/ 144 4/ 144
3E/ (4ac)
U3 nux uacoe npakmuueckoi no020mogKu 17 17
AyoumopHhsle 3anamus, BCEro 4ac. 51 51
B TOM UHCIIE:

aexuuu (JI), (dac) 34 34

npakTHYecKue/ceMuHapekue 3ansrus  (I13),

(uac)

naboparopusle padotst (JIP), (dac) 17 17

KypcoBo# npoekT (padora) (KII, KP), (dac)

9K3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (yac) 39 39
Buo npomesicymounoi ammecmayuu: 3ayer,
mapd. 3ader, sk3amen (3auer, Judd. 3au, OK3. OKk3.
OK3.*%)

o -
IIpumeudanue:  kanauaTckuii 9K3aMeH

4. ConepxaHue IUCLUITIIMHbI
4.1. Pacnpenenenue TpyI0EMKOCTH AUCUUILIMHEL 10 pa3/iesiaM U BUIaM 3aHSATHH.
Paznenbl, TeMbl AUCHUIUTMHBI M UX TPYJOEMKOCTh IIPUBEACHBI B TabnuIe 3.

Tabauua 3 — Paszesnbl, TeMbl JUCUUIUIMHBL, UX TPYA0€MKOCTh

Paznen 6. 3 6 15

Paznen 7. 0,5

Paznen 8. 3,5

Paznmen 9 2

Paznen 10. 2

Pazpen 11. 2

Hroro B cemectpe: 34 17 39
Hroro 34 0 17 0 39

4.2. CopepxaHue pa3eioB U TEM JICKINOHHBIX 3aHATHH.
CopepxaHue pa3zeoB U TeM JICKIIMOHHBIX 3aHSATHI MPUBEACHO B Tabmuie 4.

Ta6nnua 4— CO[[ep)KaHI/Ie pas3acyioB U TEM JICKIIMOHHOI'O IUKJIa

HOMep paszaeiia HaszBanue u COZCpKaHUEC pa3/I€IOB U TEM JICKIIMOHHBIX 3aHIATUI

1 CucreMbl KOMIIBIOTEPHOT'O 3PEHHUS - OCHOBHBIE MOHSATHS.

Tema 1.1 - AKTHBHBIC ¥ TTACCHBHBIC €CTCCTBCHHBIC U
HCKYCCTBEHHBIC 3PUTEIIBbHBIC CUCTEMBI, CBSI3b UX KOHCTPYKIHHU CO
CBOMCTBaMU OKPYXKaIOLICH cpeabl.

Tema 1.2 - Bugst uHpOpMAaImuy, H3BIEKACMOW €CTECTBEHHBIMH U
HCKYCCTBEHHBIMH 3PHTEIILHBIMUA CHCTEMaMHU U3 BOCIIPUHUMAEMBIX
BH/ICOJIAHHBIX.

Tema 1.3 - TpyaHOCTH pacrio3HaBaHUS U HHTEPIPETAIHA
BUIcOMH(OpMAILINH, 00YCIOBICHHbBIC CBOHCTBAMU OKPYKAIOIETO0 MUPa U
KOHCTPYKLHEH 3pUTEIIBHBIX CUCTEM.

2 Koppensiunonnbie MeTobl pacno3HaBaHus 00pa3oB

Tema 2.1 - IlpeoGpa3zoBanue ®Pypswe, ero cpoiicrsa. Ilepenarounas
¢dyskuus cucremsl. [lonsrtie puabTpa.

Tema 2.2 - [Ipomyckarolye 1 0TpaXkaroLue rojIorpaMmsl.

Tema 23 - OnTrueckoe npeobpa3oBaHue ®dypse.
Tonorpaduyeckuit koppenstop. CornacoBaHHBIH M BOCCTaHABJIMBAIOLIHIA
¢unpTpe! ['onorpadudeckue pacno3Haomue aBTOMATEL.

Tema 2.4 - Pacno3naBanume u3obpaxeHuin metogom Dypbe-
MenHa, IpeUMyIECTBA U HEJIOCTATKU.

Pa3;[em>1, TEMBbI AU CIIUITIIMHBI .HGKLII/II/I 113 (C3) JIp ‘ KII ‘ CPC
(uac) (uac) (uac) (gac) (uac)
Cemectp 7
Paznen 1. 2
Paznen 2. 4 8 15
Paznen 3. 10 3 9
Pasnen 4. 2
Paszgen 5. 3

3 Pacno3naBanue 00pa3oB B  NPOCTPaHCTBEe INPU3HAKOB
(o0y4eHmne ¢ yunTeyuem).
Tema 3.1 - OcHOBHEIE TIOHSTHSA. IToctpoenue

JIUCKPUMUHALMOHHOW TOBEPXHOCTH MJIsi HOPMAaJbHO pacIpeelCHHBIX
BEKTOPOB IIPU3HAKOB C W3BECTHOH KOBAapHAILMOHHOW  MAaTpHIEH.
Knaccudukaius o00pa3oB METOJOM MaKCHMaIbHOTO MPABIONOA00US.
IlocTpoeHne NHMHEHHBIX  JAMCKPUMHHALMOHHBIX  IIOBEPXHOCTEH IO
M3BECTHOM BBIOOPKE KIacCH(PUIIMPOBAHHBIX 00Pa30B.

Tema 3.2 - [locTpoeHHe HEMUHEHHBIX Pa3IENAIOIIX IOBEPXHOCTEH
B TOJHOM 0a3uce OpPTOHOPMHPOBAaHHBIX  JIMHEHHO-HE3aBUCHMBIX
HenuHedHbIx  ¢Qyukimid. [lomuaomser Jlexxanapa, Jlareppa, Dpmmwra.
IocTpoenue TTOJTHOH CUCTEMBI JIMHEIHO-HE3aBUCUMBIX
OPTOHOPMHPOBAHHBIX (DYHKIMI MHOTHX IEPEMEHHBIX Ha OCHOBE MOJIHOM
CHCTEMBbI JINHEHHO-HE3aBUCUMbIX OPTOHOPMHPOBAHHBIX (PYHKUIHI OIHOM
MEPEMEHHO.

Tema 3.3 — IIpeoOpa3oBaHmMe MNPOCTPAHCTBA IPHU3HAKOB JUIA
YJIYULICHHUS Pa3AeNIieMOCTH B HEM KJIacCOB 00pa3oB.




HckyccTBeHHble HeHPOHHBIE CeTH, peau3ylollHe MOCTPoeHHe
JAUCKPHMHUHAIMOHHOI MOBEPXHOCTH B MPOCTPAHCTBE MPHU3HAKOB.

Tema 4.1 - Mopenu wneiipona. [lepuentpon Posenbnarra, ero
oOyueHue. MeroJ  TIPaJMEHTHOrO  CIycka. AJTOpUTM  OOyueHUs
MepIENTPOHA KaK YaCTHBIN CITydail MeToja rpaJueHTHOTO CITyCKa.

Tema 4.2 —HckyccTBennas HEHpOHHAas ceTh
BACKPROPAGATION, ajnropurm ee 00y4eHus!.

Tema 4.3 — CucteMbl aBTOMAaTHYECKOTO PACMO3HABAHUS 00Pa30B (B
YaCTHOCTH, CHCTE€Mbl ABTOMATHYECKOTO aHalIu3a W300pakKeHui) Kak
WHCTPYMEHT NPHUHATHS pEIIEHHH B CHCTEMaX aBTOMAaTHYECKOTO
ynpasnenus. Peanmzaumst  QyHKIMOHANbHBIX —mpeoOpasoBareneldl U
peryaupytommx cucreM Ha ocHoBe cetTi BACKPROPAGATION.

Pacno3naBanue o6pa3oB 0e3 y4uTessl METOIOM KJIACTEPU3ALMH
B MIPOCTPAHCTBE MPU3HAKOB.

Tema 5.1 - TloHsATHS KOBapHAIIMOHHON MATPHIBI B COOCTBEHHBIX
BekTOopoB. [IpeoOpazosanne Kapynena-Jlossa. MeTpuku B IPOCTpPaHCTBE
npu3HakoB. PaccrosHue Maxanono6wuca.

Tema 5.2 - Kunacrepuzamust wmetogomM K urepaTuBHBIX
BHYTPUTPYHIIOBBIX cpeiHuX. Kilactepusanusi rucTorpaMMHBIME METO/IAMH
1 METOIOM rpadoBOro pa3oHeHHsL.

HuBapuaHTHbIE ONMCAHUSI 00Pa30B.

Tema 6.1 — Ilpu3Haku, WHBapHAHTHBIE K TE€OMETPHUCCKUM
npeoOpazoBaHusAM.  [IpoeKIMM  IPU3HAKOB HAa  HOAIPOCTPAHCTBA,
WHBapUaHTHbIE K  1peoOpa3oBaHHIO.  MOMEHTHBIE  MHBApPHAHTHI.
WuBapuantsl Oypee.

Tema 6.2 - [Ilpoekumss wu3o0paxkeHHs Ha IPOCTPAHCTBA,
WHBapHaHTHbIE K THIY 00bekTa. Crmoco® mnocTpoeHnsi 000OMICHHBIX
JTAJOHHBIX (DYHKUME Uit HM3MepeHHs mapameTpoB adGUHHOrO U
[POEKTUBHOTO NMPe0Opa3oBaHuii.

Tema 6.3 - DieMeHThI H300paKeHHi, ycToHYnBbIE K apPUHHBIM 1
HPOCKTHBHBIM IIPEOOPa30BaHMUSM.

Tema 6.4 - U3smepenne napametpoB ah(HUHHOTO U MPOCKTUBHOTO
peoOpa3oBaHKs Ha OCHOBE aHann3a (PyHKLIMH KOPPENSLUN H300paKeHHs
¢ 000011ICHHBIMHU 3TaJOHHBIMU (QYHKLIUSIMH.

COOCTBEHHBIE TAPAMETPBI U [TAPAMETPBI B3AUMHOT'O TTOJIOKEHUSL.

Tema 8.4 - OnHOypoBHEBas HelipoHHas ceTh Xonduna-TaHka s
CTPYKTYPHOT'O Pacro3HaBaHUs N300paKEHHUI.

Tema 85 - O HeoOXOAUMOCTH TIPYNIUPOBAHUS HPOCTHIX
KOHTYPHBIX CTPYKTYPHBIX 3JIEMEHTOB. JIByXypoBHEBasi HepapXxuueckas
HelipoHHas ceTh Xonduina-TaHka, peannu3yomias IPUHIHI aJalnTHBHOTO
pe3oHaHca.

Tema 8.6 — CTpyKTYypHOE COIOCTABICHHE H300paKECHHH MyTeM
obxoma jgepeBa pemieHud. OOBEKTHO-HE3aBUCHMbIE  OTPAaHHYCHUS,
UCIIONI3yEMbIE IIPU COMOCTABIICHUH CTPYKTYPHBIX OIHUCAHUM.

Tema 8.7 - MeToapl TpyNIMpoOBaHUS KOHTYPHBIX CTPYKTYPHBIX
9JIEMEHTOB. JIByXypOBHEBOE HMEPapXHUUECKOe CTPYKTYPHOE COIMOCTABIECHUE
n300paXxeHUH Ha YPOBHSAX CTPYKTYPHBIX 3JIEMEHTOB U TPYIII 3JIEMCHTOB.

Tema 8.8 - Ilpumep peanuzanuu METONA aJanTUBHOTO PE30HAHCA
IPU  PEMOHTHPOBAHUHM  CTPYKTYpHBIX  ONWCAHWA  KOHTYpOB B
HepapXU4ecKOM CTPYKTypHOM KiaccupukaTope.

Tema 8.9 - MHOroypoBHEBBIi KOHTYPHBIH CTPYKTYpPHBIH
KJ1accU(UKaTOp, peanu3alus B HEM METOAa aJalNTUBHOIO PE30HAHCA Ha
YPOBHE PEMOHTHPOBAHHUS TPYIII CTPYKTYPHBIX 3JIEMEHTOB.

Tema 8.10 - O mpPUMEHMMOCTH CTPYKTYypHOro Kiaccudukaropa,
UCIIONB3YIOIIETO €IUHYI0 MOJEIb I€OMETPUUECKOro Npeodpa3oBaHusl, s
CONOCTABJICHHUsI W300pPaXKEHUI TPEeXMEpHBIX M IUIOCKHMX creH. [lytu
pelieHus mpobIeMbl CTPYKTYPHOTO aHAIN3a TPEXMEPHBIX CLEH.

Tema 8.11 - Crparerus (popMUpOBaHUSI 30H BHHMAHUS: METOIbI
aJIaNTaliy TOJOKEeHUs, pa3Mepa U (GopMbl 30HBI BHUMAHUS U JHUara3oHa
SIPKOCTH ITMKCEJIOB BBLIEISIEMOr0 B Hel 00bEKTa.

CHHTaKcHYeCKoe pacro3HaBaHue 00pa3o..

Tema 7.1 — ®opmanbHble IpaMMaTHKH: andaBHT, IPEUIOKCHNUE,
SI3BIK, TpamMMaTHka. Ilpumepsl rpammaTtuk. IIpumepbl mHOpOXIEHUS
MIPEAJIOKEHUH C TOMOIIBIO TPAaMMATHK.

Tema 7.2 - [lpuMepsl onucaHus ABYMEPHBIX OOBEKTOB C ITOMOIIBIO
(dopManbHbIX TrpamMMaTuK. [IpuMepbl CHHTaKCHYECKOro pacrno3HaBaHUS
n300paXKeHU XPOMOCOM.

O0BbeKTHO-HE3aBHCHMBbI CTPYKTYPHBIii aHaIu3 KaK
aJbTePHATHBA OIPAHHYEHHBIM BO3MOKHOCTAM KOPpPeJALHOHHBIX
PACIIO3HAIOLIMX CHCTEM M IKCIIEPTHBIX CHCTEM.

Tema 8.1 — [oHATHE O CTPYKTYPHOM OIMCAHUH M PACIIO3HABAHHU
n300paKeHHH.

Tema 8.2 - UckyccrBennas HelipoHHass cetb NEOCOGNITRON:
CTPYKTYPHOE pPAacHO3HABaHUE HM300PXCHUN [0 MHIMI aJalTHBHOI'O
pe3oHaHca.

Tema 8.3 - Mopenb CTPYKTYpHOrO aHajiM3a KOHTYPHBIX
n300paxxeHui, npeuioxkeHHas MydHukoM U 3aBaauIIuHbIM. KoHTYpHEIE
CTPYKTYpHBIC  DJIEMEHTBI, NpPHUMEHSAEMble TIPU CONOCTABICHHMH; X

9 AHaJu3 n300pakeHUii HA OCHOBE MPH3HAKOB TEKCTYPbI.

Tema 9.1 — Ilonstue o Tekctype. OnucaHue TEKCTYpbl HA OCHOBE
CTaTHUCTUYECKHX NPU3HAKOB.

Tema 9.2 - OnucaHue TEKCTYpbl Ha OCHOBE CIIEKTPAJIbHOIO
HOIX0a.

Tema 9.3 - Onncanue TEKCTYpbl HA OCHOBE MaTPHI] CMEXHOCTH.

Tema 9.4 - Onmucanue TEKCTYypbl C HOMOLIBIO aBTOPErPECCUH
SAPKOCTH IHKCENa 110 €0 OKPECTHOCTSIM Pa3HBIX MOPSIKOB.

Tema 9.5 - Ommcanue TEKCTYphbl 10 ILUIOTHOCTH pPacIpeleseHus
TPaHHUIl Pa3HOTO HampasieHUs. OMICaHUe TEKCTYPHI II0 CEKBEHTaM.

Tema 9.6 — Onucanue TEKCTyphI ¢ TOMOILIBIO Macok JlaBca.

Tema 9.7 - OmnmcaHue TEKCTypbl C IOMOIIBIO T'HCTOrPaMM
napamerpoB (opMbl TeKcesloB. MeTos ompeneneH s U3MEHEHHs] HaKJIOHa
TIOBEPXHOCTHU 1O TIPOEKTUBHOMY NpPeoOpa3oBaHUIO HAONIOJaeMbIX Ha Hel
TEKCEJIOB.

10 AHa/IM3 KOHTYPHOI MHpOpMaNUu.

Tema 10.1 — [NonsiTHe rpaguenTta. Berauciaenne noss TpagieHToB ¢
nomoipto Macok [Ipesurt, Cobenst, Pobeprca.

Tema 10.2 - Beigenenue rpanun ¢ nomompto LOG- u DOG-
¢bubTpOB.

Tema 10.3 - IToctpoeHne KOHTYPOB C HOMOLIBIO JI€TEKTOpPA Kpaes
KsnHm.

Tema 10.4 - Anmpokcumanus KOHTypa OTPE3KaMH MPSIMBIX JIMHUH
METO/IOM HAaUMEHBIIHX KBaPaTOB.

Tema 10.5 - Ilpeobpa3oBanue Xada.

11 DuabTpanus H yJy4ylleHHe KauecTBa H300paskeHHii.




Tema 11.1 - VYaydmeHue KadecTBa H300pakeHHs MMyTeM
pEryIupOBaHKS JIOKAIBHONH KPYTH3HBI IIEPENATOYHOH XapaKTepPHCTUKH
«BXOJIHAs IPKOCTh MMKCENa / BBIXOJHAS IPKOCTD MTUKCENay.

Tema 11.2 - YiyumeHue kauectBa u30( 11 SHUS IyTeM YAAJICHUS
OIIPEIIENICHHBIX YYaCTKOB CIIEKTPA €r0 HIPOCTPAL. ..~ HHBIX YaCTOT.

Tema 11.3 - VYnyumieHue kadecTBa H300pa)KCHUS] C MOMOLIBIO
HHU3KOYaCTOTHOU U BBICOKOYACTOTHOM (DMIITpALMU B IPOCTPAHCTBEHHOMN
00acTy 1 00JIACTH CIIEKTPA MPOCTPAHCTBEHHBIX YacTOT.

Tema 11.4 — Mopdonoruueckue METOAbI aHANM3a U YIy4IICHHS
n300pakeHUH.

Tema 11.5 — Meanaussiii Gpuibtp.

Tewma 11.6 — I'eomerpuueckuii GpuibTp

Bcero | 17

4.5. KypcoBoe npoekTrpoBaHue/ BEIIIOJIHEHHE KYPCOBOH pabOThI
VueOHBIM IIaHOM HE MPEIYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00ydarommxcs
Bupl caMmocTosTeNbHOM PabOThI U €€ TPYI0EMKOCTh IPUBE/ICHBI B TabHIIE 7.

Tabmuma 7 — Bujsl caMoCTOsITENbHON paboThl M €€ TPYIA0EMKOCTh

4.3. Ilpaktuyeckue (CEMMHAPCKHE) 3aHATHS
TeMbl IPAKTUYECKUX 3aHATHI U UX TPYAOEMKOCTh PUBEICHBI B TAOIHIIE 5.

Tabnuua 5 — [IpakTuyecKue 3aHATHS U UX TPYJIOEMKOCTh

Bun camocrosTensHOM paboOThI Beero, | Cemectp 7,
4ac gac
1 2 3
3ydeHne TeopeTH4ecKoro MaTepuana
15 15
nucuumnzsel (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Beimonaenne pedepara (P)
[MoaroroBka K TeKyIeMy KOHTPOIIO 15 15
yeneBaemoctr (TKVY)
Jomamrnee 3amanue (J3)
Konrposnbabie pabotsl 3a04ankoB (KP3)
[ToaroToBka K MpOMeKyTOIHOM 9 9
arrectaiuu (ITA)
Bcero: 39 39

5. TlepeyeHb yueOHO-METOANIECKOTO 0OECIICYCHHS

JUTS CAMOCTOSITEIbHON paboThI 00yUYarOIIMXCSt 0 TUCIUILTHHE (MOIYIIIO)

YuyeOHO-METOMYECKHE MaTepuaibl IJIsl CaMOCTOATEIbHOH paboThl 00yYaloIMXCsl yKa3aHbl B

mi. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TaHHUI
[lepeueHp neyaTHBIX M AJICKTPOHHBIX YUECOHBIX U3/1aHU PUBEACH B Tabuuie 8.
Tabmuma 8— [lepeueHb MEYATHBIX M 3JICKTPOHHBIX yUeOHBIX M3IaHUI

No
15?-[ Temet ;1;3;;(;1;1;601{14); DopMBI IPAKTUUECKUX 3aHATHH pru?:;l;ocn, ];?zif;r?
JIMHBI
YueOHbIM MJIAHOM HE MPEyCMOTPEHO
4.4. JlaGopaTopHble 3aHATHSA
TeMmbl 1a00OPATOPHBIX 3aHATHI U UX TPYJAOEMKOCTh IPUBECHBI B TA0HIIE 6.
Tabnuua 6 — JlabopaTopHbIe 3aHATUS U UX TPYIOEMKOCTh
W3 Hux Ne
Ne HaunmeHnoBanne 1abopaTopHBIX paboT TpynoemkocTs, | mpaKTiieckoii | pasiena
n/n (gac) MOJTOTOBKH, | JUCIUIT
(gac) JIUHBI
Cemectp 7
1 | Pacno3naBaHne 0OBEKTA U ONIPEEICHHIE ETO 4 4 2
JIEKapTOBBIX KOOPANHAT HAa U300paskeHUU
IyTEM BBIYMCIICHUS (PYHKINHM B3aUMHOM
KOPPEJISALHU B IPOCTPAHCTBEHHO-BPEMEHHOM
obsactu
2 | Pacno3HaBaHie 00bEKTOB HA M300paKEHHU 4 4 2
oIpeJiesIeHHe apaMeTpoB X
HPOCTPAHCTBEHHOI'O BPAILCHUS U
MacIITabUpPOBaHUSI OTHOCUTEIILHO 3TaJOHA
METOJIOM KOPPEJSIIUH B TIOJISIPHO-
norapuMHYECKOH CHCTEeMe KOOPAUHAT
3 | UccnenoBanue MeToa U3MEPEHUS 3 3 6
napameTpoB ahGpUHHOTO Npeodpa3oBaHuUs
n300paKeHHIA
4 | Pacno3HaBaHue 0OBEKTOB Ha H300paKEHUH 3 3 6
MetogoM Dypre-Memmnaa
5 | Pacno3naBanue n3o0paxeHuil, IOJBEPrHY THIX 3 3 3
adGuHHBIM NpeoOpa3oBaHUIM

KommaectBo 3k3eMIuIsipoB
[Mnp/ Bubnmorpadpuueckas ccplika B GuGmorexe
URL agpec (KpoMe JIEKTPOHHBIX
9K3EMIUBIPOB)
621.391 C | Cepuxos B.C. Llupposas 06paboTKa CHIHAJIOB. 50
32 VYuebnoe nocodbue / B.C. Cepukos, B.P. JIyius. —
Cankr-Ilerepoypr: I'VAII, 2014. 109 c.
004.9T 65 | I'oncanec, P. Lludposast 06padboTka n300paxxeHuit / 5
P. I'oncanec, P. Byxc ; nep. JI. . Py6anos, nep., pen.
I1. A. Youma. - 3-e u3n., ucnp. u gom. - M. :
Texnocdepa, 2012. - 1104 c.
004.9 K78 | Kpacunsnukos, H.H. Lludposas obpadorka 2D u 3D- | 65
n3obpaxenuii [Teker] : yue6noe nmocodue / H.
H.Kpacunbuuxkos. - CII6. : BXB - [letepOypr, 2011. -
608 ¢
004.9 O-23 | O6paboTKa 1 aHAIN3 U300paXKEHUH B 3aja4ax 15

MAaIIuHHOI'O 3p€HHA : KYypC JIeKI_II/Iﬁ U MPAKTUYCCKUX




sansituil / 0. B. Busunberep [u ap.]. - M. :
®duzmatknwnra, 2010. - 672 ¢

004.9T 65

Toncanec, P. Lludposast 06paboTka n300paxeHui B
cpene MATLAB [Tekcr] : Monorpadus / P.I'oncanec,
P. Bynce, C. Dnaunc ; nep. B. B. Uenbspkos. -
DJeKTpoH. TeKCTOoBbIe aH. - M. : Texnocgepa, 2006. -
615c.

20

8. Tlepeuens nHPOPMAIMOHHBIX TEXHOIOTHIT
8.1. IlepeyeHb MporpaMMHOrO OOECIEUEHUs], HUCIONb3YyeMOr0o MPH OCYLIECTBICHUU
00pa3oBaTeIbHOrO Ipolecca o AUCIUTUINHE.
[epeuenp UCmoap3yeMOro NpoOrpaMMHOro obecrieueHus npescrasieH B Tadmuie 10.

Tabnuia 10— Iepeuerp nporpaMMHOro obecrieueHus

004 K 78

Kpacunsaukos, H. H. KomnbrorepHast o6pabotka
n3obpaxennid. Mopdonoruniyeckue onepanuu u ux
npuMeHeHue : yuebnoe nocodue / H. H.
Kpacunsaukos, O. U. Kpacunsaukosa ; C.-Iletep6.
roc. YH-T a3pokocM. pubopoctpoenus. - CII0. : U3n-
Bo 'VAIL 2010.-42 ¢

75

Ne i/ HanmenoBanue

004(075)
K78

Kpacunpnukos, H.H. MybTuMeuaTeXHoIOruu B
HHGOPMALNOHHBIX cUcTeMax. [IpencraBnenue u
00paboTka U300paskeHi B KOMIIbIOTEpE : yueOHOe
nocobue / H. H.Kpacunprukos, O. 1. Kpacuipaukosa
; C.-Ilerep0. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUSI. -
CII0. : Uzn-8o I'YAII, 2007. - 132 ¢

103

004 T 81

Ty, [ IIpunnuns! pacnosnaBanus odpasos / k. Ty,
P. I'oncanec ; nep. ¢ anuri. U. b. I'ypesuy, pex. nep.

1 Windows 7 / Windows 8
2 Development studio Visual C/C++
3 Intel OpenCV
4 Gimp
8.2. Tlepeuenn MH(OPMALOHHO-CIIPABOYHbIX CHCTEM,HCIIOIB3YEMBIX npu

OCYIIECTBICHUH 00pa30BaTEIbHOrO MPOLECCa 10 AUCLHUILIHHE
IepeveHp HCHONB3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX ~CHCTEM TPEACTABICH B
Tabmue 11.

Tabauua 11— IlepeueHb HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne /it HaumenoBanue

10. U. XKypasnes. - M. : Mup, 1978. - 411 c

7. TlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHOM cet «VHTepHeT
Iepeuenn JNEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB nH(OpMaIMOHHO-
TEJICKOMMYHHKAIHOHHOW ceTH «lHTepHeT», HEOOXOOUMBIX [yl OCBOCHMS JIMCLMIUINHBI

npuBezeH B TabuuLe 9.

Tabmua 9 — IlepeueHb 53JEKTPOHHBIX 00pPa30BATENBHBIX PECYpCOB HMH(POPMAIMOHHO-

TeJ'ICKOMMyHHKaI_[I/IOHHOI\/'I CCTH ((I/IHTCpHeT))

He npeaycmotpeHno

9. MatepuanbHo-TexHIYeCKas 0a3a
CoctaB  MaTepHaNbHO-TEXHUUYECKOH  0a3bl, HEOOXOAMMOH [UIi  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca Mo AUCHUILIMHE, IPECTaBieH B Tadauel2.

Tabmmma 12 — CocraB MaTepuaIbHO-TEXHUIECKOM 0a3bl

URL anpec

HaumenoBanue

Ne HaumenoBanue cocTaBHOM yacTu
n/n MaTepUuaibHO-TEXHUYEeCKOW 0a3bl

Howmep ayauropun
(pr HEOOXOIUMOCTH )

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

Bonkos B.IO. AnanTuBHbIe 1 HHBapHAHTHBIE
ITOPUTMbI 0OHAPYKEHHUSI O0BEKTOB Ha
N300paXKEHUIX U X MoJeaupoBanue B Matlab
[DnexrponnsIii pecype] : yueOHOE mocodue. —
Onekrpo. nan. — CII6. : Jlans, 2014. — 192 c.

1 | MynbTuMenuifHas JeKIMOHHAS ayUTOPHS

2 | KommnblotepHas kiiacc

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

®ucenko, B.T. KomnbrotepHas 06paboTka u
pacrio3HaBaHue N300pakeHUi. YueOHoe ocodue.
/ B.T. ®ucenxo,.T.}O. ®ucenko. — CI16: CII6I'Y
HUTMO, 2008.-193 c. Pexxum goctyna B eAIHHOM
OKHe 00pa30BaTeIbHbIX PECYPCOB

10. Ouenounsle cpencTBa LTSI MPOBEACHUS MPOMEKYTOUHOH aTTeCTAIlII
10.1. CocTtaB OLICHOYHBIX CPENCTBAIS MPOBEACHUS IPOMEKYTOUHOH aTTeCTaluu
oOyJaromuxcs 110 JUCHUIUIMHE IpUBEeH B Tadmie 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB ISl TPOBEICHHUSI IPOMEXKYTOUHOM aTTECTAIMU

Bunx npoMexyTouHOH aTTecTaiun [TepeyeHb OIIEHOYHBIX CPEICTB

DKx3amMeH CnHcOK BOIIPOCOB K DK3aMEHY

http://books.google.ru/books

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

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

PyKOBOZICTBO 1OJIb30BATENS TIAKETa JUIS
06paboTku nzobpaxenuit B MATLAB

http://www.ipol.im/

OneKTPOHHBIH >KypHal 1o 06paboTke 1
aIrOpUTMaM aHaNu3a n3obpaxenui «Image
Processing On Liney.

10.2. B kadyecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIICTCHIIUH 00y4YaroIMMHCS IIPUMEHSETCs 5-0aluIbHas MIKala OLEHKH C(HOPMHPOBAHHOCTH
KOMIIETEHIIMH, KOTOpasi mpuBe/ieHa B Tabnuie 14. B TeueHne cemecTpa MOKET HCIIOIb30BATHCS
100-6annbHas — IIKajga  MOJYJIbHO-PEMTHMHIOBOH — CHUCTEMbl — YHUBEpPCUTETa,  HpaBuia
UCIIONb30BaHUsl KOTOPOH, YCTaHOBJIEHbI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabauua 14 —Kpurepun oueHKH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHIIMI

OlieHKa KOMIICTEHLIH

XapakTepucTrka cOpMHUPOBAHHBIX KOMIIETCHIIUIM
S-OauthHas IIKaIa pAKTep bopip




HCIOCTATKH.

Pacrnio3naBanme 06pa3oB B IPOCTPAHCTBE MPU3HAKOB. [locTpocHue
JMCKPUMHHAIIMOHHOMN MOBEPXHOCTH JUIsi HOPMAJIbHO paclpe/IeIeHHBIX
BEKTOPOB IIPU3HAKOB C M3BECTHOM KOBAPHALIMOHHON MAaTPHULICH.

10

Kiaccudukanus 00pa3oB METOIOM MaKCUMAIILHOTO TPaBIONIOI00MSL.

11

IocTpoeHue TMHEHHBIX AUCKPUMHHALMOHHBIX TOBEPXHOCTEH [0 M3BECTHOM
BBIOOpPKE Kiaccu(UIMPOBAHHBIX 00pa30B.

12

ITocTpoeHne HEMMHEHHBIX Pa3ICISIFOIMX TOBEPXHOCTEH B MOJHOM Oa3uce
OpPTOHOPMHPOBAHHBIX JIMHEHHO-HE3aBUCUMbBIX HEJIMHEHHBIX (DYHKIHH.

13

ITonunowmel Jlexxannpa, Jlareppa, Opmura.

14

ITocTpoenue nmoaHON CHCTEMBI JINHEHHO-HE3aBUCUMBIX
OpPTOHOPMHPOBAHHBIX (DYHKIMH MHOTHX ITEPEMEHHBIX Ha OCHOBE MOJHOW
CHCTEMbI JIMHEWHO-HE3aBICUMBIX OPTOHOPMUPOBAHHBIX (PYHKIKIT OTHOI
MepeMEeHHON.

15

Merton rpaAueHTHOro cycka. AIrOpuT™M 00yUYeHHs MEPLENTPOHA KaK
YaCTHBIN cyyall MeToJ1a rPaIMEHTHOTO CITyCKa.

16

HUckyccrennas neiiponnas cetb BACKPROPAGATION, anroputm ee
o0yueHwsL.

IloHsATHS KOBapHAMOHHOI MaTPHIBI U COOCTBEHHBIX BEKTOPOB.
IIpeobpasoBanue Kapynena-Jlossa.

18

Knactepuzamms metogom K urepaTHBHBIX BHYTPHTPYIIIOBBIX CPETHUX.

19

Kiacrepusaiyst rHCTOrpaMMHBIME METOJIAMH U METOAOM rpadoBOro
pa30ueHusl.

20

Metpuku B MpocTpaHCTBe Mpu3HakoB. Paccrosinne Maxanono0wuca.

OreHKa KOMIIETEHLIN X .
S Gabnas kana ApaKTePUCTHKA CHOPMUPOBAHHBIX KOMIIETCHLIMH
— oOyuatomuiics riayO0OKO M BCECTOPOHHE YCBOMJI IPOrpaMMHBII
MarepHa;
— YBEPEHHO, JIOTHYHO, [OCJIE0BATEIbHO U IPAMOTHO €r0 M3J1araer;
COTIHOY — ONMHUPAsCh HA 3HAHUS OCHOBHOW M JIOMOJHUTEIBHON JITEPATYPEL,
GATTCHOY TECHO NPHBSA3BIBACT YCBOCHHbIE HAYYHBIE MOJOKEHHUS C NPAKTHYECKON
JIeSITENIbHOCTBIO HaIpaBIICHUS;
— yMeJi0 000CHOBBIBAET M apTYMEHTHPYET BbIIBUIaeMbIe UM HJICH;
— Jie7IaeT BBIBOJIBI U 00OOIICHUS;
— cBOOO/IHO BJIAJICET CHCTEMOM ClICHUATN3UPOBAHHbIX OHATHI.
— 00y4aroNHMiACS TBEPJO YCBOWII IPOTPAMMHbBII MaTepHal, TPAMOTHO H
M0 CYyWIECTBY H3JIaraeT ero, ONMpasiChb Ha 3HAHUS OCHOBHOM
JIATEPATYPBI;
«XOpOTIION — HE JI0IMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3bIBACT YCBOCHHBIC 3HaHHMS C MPAKTHYECKOHW JEATEIbHOCTHIO
«3AUTEHO»
HAIPaBJICHUS;
— apryMEHTHPYET Hay4YHbIC MOJ0KCHUS;
— JIENIaeT BLIBOJILI U 0000IEHNS;
— BJIQJICET CUCTEMOM CIICLIMAIM3UPOBAHHBIX MOHSATHH.
— 00y4aroLHMIACS YCBOWJI TOJILKO OCHOBHOM MPOrpaMMHBIII MaTepual,
[0 CYLIECTBY H3JIaraeT ero, OMMpasch Ha 3HAHHUS TOJIBKO OCHOBHOI
JIUTEPATYPBI;
— JIOMYyCKaeT HeCYIECTBEHHbIC OLIMOKU U HETOYHOCTH;
«yZIOBJICTBOPHUTEIILHOY .
GAUTCHO — HCTIBITBIBAET 3aTPyIHEHHs B HPAKTHYECKOM NPUMEHEHMH 3HAHHI
HAIpPaBJICHUS;
— ¢11a00 apryMEHTUPYET HaY4HbIE TTOJI0KEHUS;
— 3aTpyaHseTCs B )OPMYJIMPOBAHUH BBIBOJIOB U 0000IICHNIH;
— YaCTHUYHO BJIAJICET CUCTEMOH CIEILMATM3UPOBAHHBIX MOHSITHH.
— obyyaronuiics He YCBOWJI 3HAYMTEIbHOH YacTH INPOrpaMMHOIO
Marepuaa;
— JIOITyCKaeT  CYNIECTBEHHBIC  OMIMOKM WM  HETOYHOCTH  IIPH
«HEYOBJIETBOPUTEILHO» .
«HE SATTCHOY paccMoTpeHuH pobiieM B KOHKPETHOM HalpaBJIeHHH; 3
— HCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM [IPUMEHEHNH 3HAHHH;
— HE MOXKET apryMEHTHUPOBATh HAyYHbIE MTOJOKESHHS;
— He GOPMYJIUPYET BBIBOJAOB M 0000IICHHUN.

21

MuBapuanTHble npu3Haky. [Ipoexuy npu3HakoB Ha HOATIPOCTPAHCTBA,
MHBapHAHTHBIE K IpeoOpa3oBaHni0. MOMEHTHbIE HHBAapUaHThI. VIHBapHaHTEI
Dypse.

22

Ipoekus n300paxkeHns Ha IPOCTPAHCTBA, HHBAPHAHTHBIC K THITY O0OBEKTA.
Crioco6 mocTpoeHust 0000IEHHBIX STATOHHBIX (DYHKIIUH ST H3MEPEHUS
napameTpoB ahGUHHOTO peodpa3oBaHusL.

10.3. TumoBsle KOHTPOJIbHBIE 33aHUS WU HHBIE MaTEPHAJIbL.
Bormpocs! (3anaun) 11t 5K3aMeHa npejcTaBieHsl B Taduune 15.

Tabmuna 15 — Bonpocs! (3a1aun) a1 5K3aMeHa

23

H3mepenne napameTpoB CMELIEHHS 1 HEPABHOMEPHOTO 110 HAIPaBICHHIO
MacIITabOMPOBaHMUS C MOMOILBIO KOPPEISILIMHI H300paXkeHHUsI ¢ 0000IICHHBIMU
9TAIOHHBIMHU (QYHKIHUSIMH.

24

V3mepeHne mapaMeTpoB BpPALICHHSI, 36PKATBHOTO OTPAXKCHHS U
MacuITadUPOBaHHS C TOMOLIBIO KOPPEISAILMU U300pakeH s ¢ 0000IEHHBIMH
ITAJOHHBIMHU (HYHKIHUSIMH.

Ne /it

ITepeueHb BOIPOCOB (3a/1a4) JUIs SK3aMeHa

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

25

CuHTakcH4YecKoe pacro3HaBaHue 00pa3oB. @opMalibHbIE TPAMMATHKH:
angasuT, NpeUIoKEHHE, SI3bIK, TpaMMaThKa. [IpuMepsl rpaMMaTHK.
IIpumMepsl NOpOXKACHHS IPEUIOKEHHH € IIOMOLIbIO TPAaMMAaTHK.

26

IIpumeps! onucanus JByMEPHBIX 0OBEKTOB C IOMOLIBIO (HPOPMATIbHBIX
rpamMMaTHK. [IpuMepbl CHHTAKCHUECKOTO Paco3HaBaHMsI XPOMOCOM.

27

VirydiieHue kauecTBa H300paXKeH s ¢ TIOMOLLbIO HU3KOYaCTOTHOH U
BBICOKOYACTOTHOM (pUIIBTPALIMU B IIPOCTPAHCTBEHHOH 001acTH U 001acTH
CIIEKTPa NPOCTPAHCTBEHHBIX YACTOT.

28

VirydiieHue kauecTBa H300paskeHus IyTeM YAAJICHHUs ONPeeIeHHBIX
YYaCTKOB CHEKTPA ero NpOCTPAHCTBEHHBIX YaCTOT.

29

VirydiieHue kauecTBa H300paXkKeHHs IIyTeM PEryJIMPOBAHUS JIOKAIbHON
KPYTH3HbI IEPEAATOYHON XapaKTEPUCTUKU «BXOIHAs SIPKOCTh ITHKCeNa /
BBIXO/IHAsl IPKOCTD MUKCENay.

30

IIpeobpasoBanue Xada.

2 Bus! nHGopManuy, H3BICKAEMOH €CTCCTBCHHBIMH U HCKYCCTBEHHBIMH
3PUTENIBHBIMI CHCTEMAMH U3 BOCIIPHHIMAEMBIX BUICOTAHHBIX.

3 TpynHOCTH pacIo3HaBaHUA M HHTEPIPETANH BUACONH(OPMALIUH,
00YCIIOBJICHHbIE CBOHCTBAMH OKPY>KAIOILEro MUpPa U KOHCTPYKIUEH
3PUTEIbLHBIX CUCTEM.

4 IIpeobpazoBanue Dypse, ero cBoiictsa. [lepenaTounas GyHKLUHUS CUCTEMBI.
[ousitue ¢unptpa.

5 IMponyckatomye U OTpakaroLIUe IoJ0rPaMMBlL.

6 Onruyeckoe npeodpasoBanue Pypwe. ['onorpadudeckuit Koppensarop.
CornacoBaHHbIN M BOCCTAHABIMBAIOIIUI (QUIIBTPHI.

7 ["omorpaduyeckue pacrno3HaOUINE aBTOMATBL.

8 PacnioznaBanme n3o0paxenuit meroqoM Pypbe-MenHa, IPeuMyIecTsa u

31

AnmpokcuManys KOHTypa OTpEe3KaMu NMPSIMBIX JTHHUHA METOZIOM




HaMMCHBIINX KBAaAPATOB.

32

Mopeinb CTPYKTYypHOTO aHaIn3a KOHTYPHBIX H300paXKeHUH, NpeTI0KEHHAs
My4HUKOM M 3aBaJIMIIHHBIM.

52 Uckyccrennas neliponnas cetb NEOCOGNITRON: ctpykTypHOe
pacrio3HaBaHKe M300paKEHUH, TPUHINI aTaNTHBHOTO PE30HAHCA.

33

Beigenenne rpanun ¢ nomousio LOG- u DOG-¢unstpos. [Toctpoenne
KOHTYPOB C IIOMOIIIBIO AeTeKTopa KpaeB KoHHU.

53 AdduHHBIE U IPOEKTUBHBIE IPEOOPA30BAHUS U HIIEMEHTbI U300pa)KeHUIA,
yCTOIUMBBIE K TAKMM IIPe0Opa30BaHUsIM.

34

[MonsTre rpagueHTa. Boruncienue nosst rpaiieHTOB ¢ MOMOLIBIO MACOK
[Ipesurt, Cobensi, Pobeprca.

Bomnpocs! (3agaun) puist 3auera / audd. 3adera npeacTaBieHsl B Tabnuie 16.
Tabmnuua 16 — Borpocs! (3aaun) aist 3auera / mudd. 3auera

35

[onsatue TekcTypsl. Onrcanue TEKCTYpPhI ¢ TOMOIIbIO Macok JlaBca.

Ne i/ [lepeyenpb Bonpocos (3a1a4) yis 3a4yera / nudd. 3aueTa

36

[MonsTre TekcTypsl. OnucaHne TEKCTYPhI C MOMOIIBIO THCTOrPaMM
napameTpoB (OPMBI TEKCETIOB.

V4eOHBIM IIIAHOM HE TIPe/TyCMOTPEHO

37

Ionsitue TekcTypsl. OnucaHne TEKCTYPHI 110 TNIOTHOCTU PacIpeAeIeHHs
IpaHuI] pa3Horo HanpasieHus. OnrcaHue TEKCTYPHI 10 CEKBEHTaM.

38

[Monsitue Texctypsl. OnucaHue TEKCTYPBI C TOMOILBIO aBTOPErPECCHH
SIPKOCTH IIMKCEJIA 110 €r0 OKPECTHOCTSIM Pa3HbIX MOPSIIKOB.

IepeueHp TeM [yisi KypCOBOTO IPOEKTHPOBAHMUS/BBINIONIHEHHS KypCOBOW paboThI
npejacTaBiceHsl B Tabuie 17.
Tabnuia 17 — [lepeueHb TeM Uit KYPCOBOTO MPOSKTHPOBAHUS/BBIIOJIHEHHUS KYPCOBOW paboThI

39

ITonsiTue TCKCTYPHI. Onucanue TEKCTYPbI HAa OCHOBE MaTpuUll CMEKHOCTHU.

No /i IpumepHsIil HepeyeHb TeM [ KypCOBOTO NPOEKTUPOBAHUS/BBINOTHEHHUS
- KypcoBoii paboThl

40

[Nonsitue Texctypsl. OnKcaHne TEKCTYpbl HA OCHOBE CIIEKTPAJILHOTO
MOAX0/a.

Y4eOHBIM IJTAaHOM HE TPEYCMOTPEHO

41

INonsiTne Texctypsl. OnucaHne TEKCTyphl HA OCHOBE CTATHCTHYECKUX
MIPU3HAKOB.

42

OOBEKTHO-HE3aBUCHMBII CTPYKTYPHBIN aHAIIN3 KaK albTePHATHBA
OrpaHMYECHHBIM BO3MOKHOCTSIM KOPPEJISIIMOHHBIX PaclO3HAIONINX CUCTEM U
SKCHEPTHBIX cucTeM. ObIIee MOHATHE O CTPYKTYPHOM OIMCAHUH
M300paKEHHH.

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

Ta6muma 18 — [IpuMepHsIii nepedeHb BOIIPOCOB LISl TECTOB

Ne n/n [IpumepHEBIH TIepedeHb BOIPOCOB Ul TECTOB

Y4eOHBIM IUTAHOM HE MPELyCMOTPEHO

43

Meron Oonpenci€Hus N3MEHEHUS HAKIIOHA ITIOBEPXHOCTH 110 IIPOCKTUBHOMY
npeoGpasoBaHH}o Ha6J'[}OJIaCMLIX Ha HEl TeKCEJIOB.

44

Crparerust popMUPOBAHHUSI 30H BHUMAHUSI: METO/IbI 41ATITALUH TTOJI0KCHUS,
pa3Mepa 1 (HOpMbI 30HBI BHUMAHUS ¥ AHANA30HA SPKOCTH IIHKCEIOB
BBIJICJIIEMOTO B HEM 00bEKTA.

IlepeueHbp TeM KOHTPOJBHBIX PabOT MO AMCIMILUIMHE OOYYAROIIMXCS 3a0YHON (HOPMBI
o0y4eHus1, Ipe/ICTaBIeHb! B Tabmune 19.

Tabnuia 19 — [lepeyeHb KOHTPOJIBHBIX padoT

45

O IpUMEHUMOCTH CTPYKTYPHOTO KIacCH(MHKATOpPa, UCIIONB3YIOIIEr0
€IMHYI0 MOJIEJIb T€OMETPUUECKOr0 NPeodpa3oBaHusl, Ul COOCTaBICHHS
n300paxkeHnit TPEXMEPHBIX U IUIOCKHX cleH. [1yTu pemenus npobaeMsl
CTPYKTYPHOI'O aHAJIN3a TPEXMEPHBIX CLIEH.

Ne i/ [epeueHb KOHTPOJIBHBIX PAOOT

Y4eOHBIM IUTAHOM HE NPEAYCMOTPEHO

46

MHOroypoBHEBBIIl KOHTYPHBII CTPYKTYPHBII Kiaccu(pukaTop, peannsarms B
HEM METOJia aJATUBHOI'0 PE30HAHCA HAa YPOBHE PEMOHTUPOBAHUS TPy
CTPYKTYPHBIX JIEMECHTOB.

47

[MpuMep peanr3any MeTOa aAalTHBHOTO PE30HAHCA IIPU
PEMOHTHPOBAHUH CTPYKTYPHBIX OIHUCAHUI KOHTYPOB B HEPAPXUIECKOM
CTPYKTYPHOM KJ1acCH(HUKATOpE.

48

Mertopl rpynnupoBaHust KOHTYPHBIX CTPYKTYPHBIX 3JIEMEHTOB.
JIByXypOBHEBOE HEPapPXUIECKOE CTPYKTYPHOE COIIOCTABIICHUE
n300paKEHUIT Ha YPOBHSX CTPYKTYPHBIX 3JIEMEHTOB M TPYIII YJIEMEHTOB.

49

CTpyKTypHOE COIMOCTABICHHE N300paKeHuil myTem 00X0/a AepeBa
peutennii. KOHTYpHbBIE CTPYKTYpPHbIE 3JIEMEHTBI, IPUMEHSICMbIE [IPU
COIOCTABJICHHUH; UX COOCTBEHHBIE APAMETPBI U APaMETPhl B3AUMHOTO
nonoxeHusi. OObEKTHO-HE3aBUCHMbIC OTPAHHYCHHS, HCIIOIb3yeMbIE IPU
COMOCTABJICHUHU CTPYKTYPHBIX OIHCAHHIA.

50

O HeoOXOAMMOCTH TPYIIMPOBAHHUS MPOCTHIX KOHTYPHBIX CTPYKTYPHBIX
3JIEMEHTOB. J[ByXypOBHEBas HepapXuiecKas HepoHHas ceTh Xonduuna-
Tanka, peann3yolias IPUHIMII aJaITHBHOTO PE30HAHCA.

51

OpHoypoBHeBast HelipoHHast ceTh Xonduiaa-TaHka s CTPYKTYpPHOTO
pacro3HaBaHus U300payKEHUH.

10.4. MeToanueckue MaTepHuabl, onpeaessomue MIPOLIE Y PBI OILIEHUBAHMS
WH/IMKaTOpPOB, XapaKTEPHU3YIOUIMX JTambl (OPMUPOBAaHHMS KOMIICTCHLMI, COAEpKarcs B
JIOKAJIbHBIX HOPMATHBHBIX akTax [ YAII, periaMeHTHPYIOIUX TOPSAOK H MPOLEIypy
MPOBEJICHUS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU 00yUarouxcs
I'YAIL

11. Meroguueckue yka3aHus Ui 00y4aroIMXCsl IO OCBOCHUIO TUCIUIIIHHBI

11.1. Meroguueckne yKaszaHusi JJisi OOyYarOMIMXCS 10 OCBOCHHIO JIEKIIHOHHOTO
Marepuaa

OCHOBHOE Ha3HAuCHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOIHOE, CHCTEMHOE,
ry0OKOe W SICHOE H3IIOKEeHHE ydueOHOro marepmana. HasHaueHue COBPEMEHHOH IEKIUU B
paMKax AMCLUMIUIMHBI HE B TOM, YTOOBI IOJIyYHTh BCIO MH(OPMALHUIO MO TEME, a B OCBOCHHHU
(yHImaMeHTanbHBIX MTPOOJIEM JUCIMIUIMHBL, METOJOB HAYYHOTO TO3HAHUS, HOBEHIINX
JIOCTIDKCHUI Hay4yHO# MbIciau. B yueOHOM mmporiecce JeKLHs BBIIONHSAET METOA0JOIMYECKYIO,
OpraHU3aLMOHHYI0 U MH(POPMAIMOHHYIO (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIN anmapat
KOHKPETHOW 00JacTH 3HaHWs, €€ MPOOJIEMBI, JaeT IEIbHOE IMPEJCTABICHHE O IHCIUILINHE,
[IOKa3bIBaCT B3aUMOCBSI3b C JPYTUMHU JUCIUIUTMHAMH.

Ilnanupyemble pe3yybTaThl IPU OCBOSHUU 00YYAOIIMMUCS JIEKIIHOHHOIO MaTepHaa:

— TOJyYCHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aHMMOCBS3aHHBIX 3HAaHWH, YpPOBEHb
KOTOPBIX OIpEeAesIeTcs IeJIeBOH YCTAaHOBKOM K KaXK0H KOHKPETHOH TeMe;




— MOJIyYeHHE OIbITAa TBOPUECKOI PabOTHI COBMECTHO C HPENOoIaBaTelieM;

— pa3BuTHEe NOPO(ECCHOHATBHO-ICIOBBIX  Ka4yecTB, JIIOOBH K MNPEAMETY U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIUICHHSI.

— MOsIBJICHHE HE0OXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITENIbHOM PaboThI;

— MOJyYeHHE 3HAHUH O COBPEMEHHOM YPOBHE DPAa3BUTHS HAYKH M TEXHUKH H O
MPOrHO3€ UX Pa3BUTHSA Ha OJKKaiIINe ro/br;

— HAYYHTHCS METOAHYECKH 00pabarhiBaTh MaTepuai (BBIACIATH IJIABHbIE MBICIH H
MOJIOKEHHs, TPUXOJUTh K KOHKPETHBIM BBIBOAAM, MOBTOPSATH HMX B  Pa3IMYHBIX
(hopmyTpoBKax);

—  MOJIyYeHHE TOYHOTO MOHMMAHUS BCEX HEOOXOMUMBIX TEPMHHOB U ITOHATHH.

JlekMOHHBIN  MaTepuan MOXKET CONPOBOXKIATHCS JEMOHCTpAalMed ClIaioB U
HCIONB30BAHHEM PA3JaTOYHOrO MarepHana Ipd TMPOBEACHHH KOPOTKHX JHMCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIbHBIX TEMATHK 110 JUCIHILIHHE.

11.2. Meroauueckue yka3aHus Ul OOYy4YaroLIMXCsl IO BBIIOJNHEHMIO J1a0OpaTOPHBIX
pabor

B xozxe BbINONHEHHS J1aOOPAaTOPHBIX pabOT OOydYaroluiics MOMKEH YIIyOUTh H
3aKPENHTh 3HAHUS, IPAKTUYCCKHE HABBIKH, OBIANCTh COBPEMCHHOW METOAUKOH M TEXHHKOMH
9KCIIEPUMEHTa B COOTBETCTBUM C KBAIM(HMKAIMOHHONW XapaKTEePUCTUKOH oOydaromerocs.
BrinosHeHHe J1a00paTOPHBIX pabOT COCTOMT M3 IKCHEPUMCHTAIBHO-IPAKTUYECKOM, pacuyeTHoO-
AHAIUTHYECKON YacTeil U KOHTPOIBHBIX MEPOIPUSATHI.

BeinosnHeHne 1a00paTOpHBIX PabOT OO0y4YarOLUIMMCS SIBISIETCS HEOTHEMIIEMOH YacCThiO
N3YyYCHHS JMUCUUIUIMHBL, OLpeneNnsieMol y4eOHBIM IUIAHOM, M OTHOCHTCS K CpPEICTBaM,
obecreuynBaloIIM PELICHHE CIIeIYIOIMX OCHOBHBIX 3a1a4 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCJICIOBAHMS IIPOLIECCOB, SBICHHI H  OOBEKTOB,
N3y4aeMbIX B PaMKax JAAHHOHN AMCLUIIINHBIL;

— 3aKpeIUICHHe, Pa3BUTHE M JIETAIM3alMs TEOPETHYECKMX 3HAHWH, MOJYYEHHBIX Ha
JICKLIMSIX;

— IOJIy4eHHE HOBOW MH(MOPMALHH 110 H3y4aeMON IUCLUILINHE,

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSTENBHOH  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHKHEM U IPUOOPAMHU.

11.3. Meroauueckue yka3aHusi Jyisi 00y4aroLIUXCs 0 MPOX0XKICHUIO CaMOCTOSTEIbHOM
paboTsl

B xoae BBIMONHEHUS! CAMOCTOSTEIBHONW PaOOTHI, OOYUYArOIIMICS BBIMONHSAET PaboTy IO
3a1aHUI0 M IIPH METOJUYECKOM PYKOBOACTBE IpenojaBatess, HO 0e3 ero HemocpeiACTBEHHOro
y4acTusi.

Jns obyuaromuxcst mo 3a04HOW (opMe 0OyueHHs, CaMOCTOSATeNbHas paboTa MOKET
BKJIIOYATh B ce0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBINOJIHEHHST CaMOCTOSTENBHON paboThl, y oOydvaromerocs (hopMupyercs
Lesecoo0pasHoe IIIaHUPOBaHUE paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BMBATh yMEHUs
1 HaBBIKM B YCBOCHHHM M CHCTEMATH3al[MH MPUOOPETAEMbIX 3HAHU, 00ECIeYnBAET BBICOKHUIA
YPOBEHb YCHEBAEMOCTH B MepHoJ OOy4eHHS, NOMOTaeT MOJYYUTh HABBIKM IOBBILICHUS
MPo(eCcCHOHANTBHOTO YPOBHSI.

MeroanueckuMU ~ MaTepuajaMH,  HampapiSIOIMMH  CaMOCTOSITENIbHYI0 — padoTy
00yYarOIIMXCSSBISIOTCS:

—  y4eOHO-METOANYECKUH MaTepual Mo JUCLHUILIMHE;

—  METOIMYECKHE YKa3aHHMs 0 BBINOJHEHUIO KOHTPOJBbHBIX paboT (i 00ydarommxcst
10 32049HOU (opMe 00yUeHUs).

11.4. Meroguueckue yKa3aHus Ui OOYYArONIMXCS 10 HPOXOXKICHUIO TEKYILEro
KOHTpOJISl YCIIEBAEMOCTH.

TCKyIIII/Iﬁ KOHTpPOJIb yCII€BACMOCTH IPEAYyCMATpUBACT KOHTPOJIb KadeCTBa 3HAHUK
06yl1a10u11/1xc;1, OCYIIECTBIAEMOI0 B TEYECHHUE CEMECTPaA C LEIBI0 OLCHMBAHUA XOJa OCBOCHHA
JAHUCIUIITITUHBI.

11.5. Meroauueckue ykazaHus Ul OOyYaroOIIMXCs 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTalHH.

IMpomexyrouynast  arrecrauust  OOy4alOIIMXCS  NPEAYyCMAaTPHBAET  OLICHUBAHHE
MPOMEXYTOUYHBIX ¥ OKOHYATENbHbIX PE3yJbTaTOB 00y4yeHHs 1o aucuuiuinHe. OHa BKIIOYAeT B
ce0st:

— D9K3aMeH — (opMa OICHKM 3HAHWH, IOJNyYCHHBIX OOYdYaloIIMMcs B IIpolecce
M3YyYeHUs] BCEH MUCHUIUIMHBI WIHA €€ YacTH, HABBIKOB CAMOCTOSITEILHON pabOThI, CIIOCOOHOCTH
NPUMEHATh MX Uil PEIeHHUs NPAaKTHYECKHX 3alayu. DK3aMeH, KaK NPaBUIO, NPOBOAUTCS B
MIEpUOA SK3aMCHAI[MOHHOW CECCHM M 3aBEpIIACTCA ATTECTALMOHHOW OLEHKON «OTIMYHOY,
«XOPOILIO», KYJOBIETBOPHTEILHO, KHEYIOBICTBOPUTEILHON.

— 3a4er — 9T0 (opMa OLEHKU 3HAHMUIL, MOMYUYCHHBIX 00YYAIOIIMMCS B XOAE H3y4YEeHUS
y4eOHOM TUCLMILUTMHBI B LIEJIOM WIJIM ITPOMEXKYTOUYHAs (110 OKOHYaHHU CEMECTpPa) OLEHKA 3HAHUMH
00y4aromuMcst 110 OTJEIBHBIM pa3fieliaM JAMCIHIUIMHBI C aTTECTAIMOHHON OLICHKOH «3auTeHO»
WM «HE 3aUTECHON.

— mubdepeHIUpOBaHHbId  3a4eT — 93T0 (OopMa OLEHKH 3HAHWUH, MOJYYECHHBIX
00y4aromuMest PY U3YUCHUH TUCLMIUTMHBI, TP BBIOJIHEHUH KypPCOBBIX MPOEKTOB, KypPCOBBIX
paboT, Hay4YHO-HMCCIIEA0BATENBCKUX PA0OT U MPOXOKACHUHU NPAKTUK C aTTECTAIIMOHHOMN OLIEHKON
«OTIIMYHOY, «XOPOILIOY, «yIOBIECTBOPUTEILHOY, HEYJOBICTBOPUTEIHHOY.



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL
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