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AnHHOTAIUSA

JucuuminHa « AnroputMbl 00paboTKH 1M(POBBIX JAHHBIX)» BXOIMUT B 00pa30BaTEIbHYIO
[porpaMmy BBICIIEr0 00pa3oBaHKs — IMPOrpaMMy CIELHAMTETa 10 HAIPABJICHUIO MOJrOTOBKH/
creranbHocTH  09.05.01  «[IpuMeHeHHe © OSKCIDTyaTalusi aBTOMAaTH3UPOBAHHBIX CHCTEM
CHELHMAILHOIO HA3HAYECHWs» HANpaBICHHOCTH «ABTOMATH3UPOBAHHBIE CHUCTEMBI 00pabOTKH
uHdopmanuu 1 ynpasieHus». ucuuruinaa peanusyercs kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHKA CIIETYIOIIMX KOMITETCHIIUH:

TIK-2 «CrocobeH OCyIIeCTBIISTh  yHpaBieHHe TPeOOBAaHUSAMU KOHLENTYaIbHOIO,
(YHKLIHOHAIBHOTO M JIOTHYECKOTO MPOEKTHPOBAHUS MH()OPMAIIMOHHBIX CHCTEM CHELHANIbHOTO
Ha3HAYCHUSD)

IK-3 «Crnocoben pa3padaTsiBaTh KOMIOHCHTHI H 3I€MEHTHl HH()OPMAIIMOHHBIX CHCTEM
CHEIMAIBHOTO HA3HAYEHHUS, CHCTEMHBIX NPOrPAMMHBIX IMPOIYKTOB M CHCTEM YIpPaBICHUS
0a3zaMu JaHHBIX»

CojepxaHue IUCHMILUIMHBI OXBAaThIBAET KPYTI BOIPOCOB, CBS3AHHBIX C aBTOMAaTHYECKON
00paboTKOil, aHATN30M M PACIIO3HABAHHEM M300paKECHH.

IpenogaBanne AMCUMIUIMHBL TPEAyCMaTPUBACT Cleayionme (HOpMbl OpraHU3auu
y4eOHOro Mpollecca: JIeKIMH, Ta00paTopHble pabOThI, CaMOCTOsTENbHAs paboTa CTy/AEHTA,
KOHCYJIbTAIlUH.

TIporpamMmoii JUCHMIUIMHBI TPEAYCMOTPEHBI CICAYIOIIME BHIbI KOHTPOJSI: TEKYIIHd
KOHTPOITb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTecTanus B Gopme andhepeHInpOBaHHOTO 3a4eTa.

OOwias TpyIOEMKOCTh OCBOCHHUS IMCLMIUIMHBI COCTABISET 2 3a4YEeTHBIX CIUHULBL, 72
qaca.

SI3b1K 00yHUEHHS IO TUCIUILTHHE KPYCCKHUIA »

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
TEOPETUUECKUX M NPAKTMYECKMX  METOJOB  INPOEKTHPOBAHMS U CONPOBOXKACHUS
MH(QOPMALIMOHHBIX CHCTEM pa3JIMYHOTO HA3HAYCHUS B YaCTH ABTOMAaTHYECKOH 00paboTku,
aHanM3a ¥ Pacrio3HaBaHUs N300paKEHHUI.

1.2. JucuMiuinHa BXOJUT B  COCTaB  d4acTH, (OpPMHPYEMOil  y4acTHHKAMH
00pa3oBaTeNIbHBIX OTHOLICHUH, 00pa30BaTeNbHOM MPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —
OI1 BO).

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

B pesynbrarte n3ydeHus: QMCLMIUIMHBI OOYYaIOILIMHCS JODKEH 00JajaTh CIEAyHOUMU
KOMITCTEHIIMSMH WM UX 4YacTsMU. KoMIeTeHIny 1 MHIUKAaTOPbl UX JTOCTHXKCHUS IIPUBEICHBI B

Tabumue 1.

Tabnuua 1 — IlepeueHb KOMIETEHIMI W HHIMKATOPOB WX JOCTHKCHHUS

Kon u
Kareropus (rpynma) Kox 1 HanMeHOBaHUE HHANKATOPA TOCTHKECHUS
HaMMEHOBaHHE
KOMIIETEHLIUH KOMIIETECHIIUH
KOMIIETCHIIUH
[1K-2.3.1 3HaTh NPUHIHUIIEI Pa3pabOTKH
XapaKTEePUCTHK BAPUAHTOB KOHICNITYaIbHOM
TK-2 CriocoGen PAKTEP P Y
APXUTEKTYPHI CHCTEM CIEILHATBHOTO Ha3HAUCHUS
OCYIIECTBIIATh
[1K-2.3.2 3HaTh METOABI MPOSKTUPOBAHHUS
yIpaBlIeHUE
NH(OPMALMOHHBIX CHCTEM
TpeOOBaHUAMHU
IK-2.Y.1 ymeTb nm1aHupoBaTh IPOECKTHbIE
KOHIIENTYaJIbHOTO,
paboTsI
[IpodeccronansHble | (YHKIMOHATEHOTO U
IK-2.Y.2 ymeTb onpenensTb cocTaB paboT 1o
KOMIIETESHIIUH JIOTUYECKOTO N
pa3paboTke TpeOOBaHUI 1 OIPEETIECHUIO
IIPOEKTUPOBAHUS o
KJIIOYEBBIX CBOHCTB CHCTEMBI
HHPOPMAIIMOHHBIX
[1K-2.B.1 Bragets MeTO1aMH IITAHUPOBAHUS
CHCTEM
MIPOEKTHBIX pabOT
CIIEIHAILHOTO
[1K-2.B.2 BnaseTs HaBbIKAMH ONIPE/IEICHUS
Ha3HaYCHHS . M
KIIIOUEBBIX CBOMCTB M OIPaHUYCHUI CUCTEM
CIEIMAIbHOTO Ha3HAYCHHS
[1K-3.3.1 3HaTh apXUTEKTypy ¥ MPUHIIUAIIBI
(DYHKLIMOHMPOBAHHUS BBIYHUCIUTEIIBHBIX CHCTEM
[1K-3.3.2 3HaTh TEXHOJIIOTHN pa3paboTKU U
I1K-3 Cnocoben pasp
OTJIQJIKM CHCTEMHBIX IIPOTPAaMMHBIX TIPOLYKTOB
pa3pabaTbIBaTh
I1K-3.3.3 3HaTh MPUHIMITBI TOCTPOCHHS CETEBOTO
KOMIIOHEHTBI U N
B3aUMOJIEHCTBUS
JJIEMEHTBI
[1K-3.3.4 3HaTh OCHOBBI COBPEMEHHBIX CUCTEM
MH(OPMALHOHHBIX
yIpaBieHus 6a3aMu JaHHBIX
CHCTEM
[podeccronansHbie N —— IIK-3.Y.1 ymeTts cocTaBnsth crieruduKanum
KOMIICTCHIIMN TpeOoBaHMil K pa3pabaTeiBacMoii cicTeMe
Ha3HAYeHUS,
IK-3.Y.2 yMeTb NpUMEHATH A3bIKH
CHCTEMHBIX
POrPaMMHUPOBAHUSI HU3KOTO U BBICOKOTO YPOBHS
HPOrpaMMHBIX
IK-3.Y.3 ymMeTb NpuUMEHSATb METO/IbI U IIPUEMBI
HNPOAYKTOB M CUCTEM
OTJIJIKU IPOrPaMMHOr0 Koza
ynpasiieHust 6azaMu
JIAHHBIX [1K-3.B.1 B1ageTs HaBBIKAMH HAITHICAHUS
HCXO/IHOT'O KOJIa ITPOrPAMMHBIX IPOJYKTOB ISt
LIEJICBBIX ONEPAMOHHBIX CUCTEM Ha S3bIKax
POrPaMMUPOBAHUsI HU3KOTO U BEICOKOTO YPOBHS




[1K-3.B.2 Biajgets TeXHONOTUSIMU Pa3paboTKU 1
OTJIaJIKH CUCTEMHBIX IPOJIYKTOB M 0a3 JaHHBIX

2.  Mecro pucuuminHe B ctpyktype OI1
JucuuruinHa MoxeT 0a3MpoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaOIIUMHUCS
MPU U3YYCHUH CIEIYIOMNX JUCIHUILIHH:
— Maremartuka;
— Wndopmaruka;
— Hudposas o6paboTka cUrHAIOB.
3HaHUsl, MMOJYYCHHbIC NPH M3YYCHHH 3HAHMS, MOJYYCHHBbIC NMPH W3YYCHHH Marepuaia
JaHHOW UCUHUIUIMHBI, MMCIOT KaK CaMOCTOSTEIbHOEC 3HAYCHHE, TaK U MOTYT HCIIOJIB30BAThCS
MIPU U3YYEHUH APYTHX AUCLUIUINH:
— Cucremsl 1udpoBoii 00pabOTKH CUTHATIOB U U300paKeHUIl;
— HHTtennextyanbHble CHCTEMBI

3. OOBEM U TPYJOEMKOCTh TUCIUTIHHBI
Hauubie 06 obuieM 00beMe IUCHHUILIMHBL, TPYAOSMKOCTH OTHCIBHBIX BUIOB yd4eOHOM
PpaboThI 10 JUCUHUILIHHE (M pacipe/eiieHne ITON TPYJOeMKOCTH 10 CEMECTPaM) TPEACTABICHBI B
Tabune 2.

Tabnuna 2 — O6beM U TPYAOEMKOCTh JUCLUIIIIHHBI

TpyA0oeMKOCTh MO
Bun yue6Hoii paboThI Bcero cemMecTpam
Ne7
1 2 3
Oowasn mpyooemkocms OUCYURIUHDL, 27 272
3E/ (4ac)
H3 nHux uacoe npakmuyueckoii R0020MoeKu 17 17
Ayoumopnule 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nekuuu (J1), (vac) 34 34
npaktiuyeckue/cemunapckue 3austust  (113),
(4ac)
naboparopusle padotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padora) (KII, KP), (uac)
JK3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 21 21
Buo npomesicymounoit ammecmayuu: 3ader,
mudd. 3ager, sx3amen (3auer, dudd. 3au, M. Hudd. 3au.
DK, ) 3au.

o
l_[pnMe‘{aHne: KaHIUJIATCKUH dK3aMeH

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

Tabnuia 3 — Pa3mensl, TeMbl JUCHHUIUIAHBI, HX TPYA0EMKOCTh

Paznen 3. 10 3 7

Paznen 4. 2

Paznen 5. 3

Paznen 6. 3 6 7

Paznen 7. 0,5

Paznen 8. 3,5

Paznen 9 2

Pasnen 10. 2

Pazpnen 11. 2

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

4.2. CopeprxaHue pa3/ieioB U TeM JCKIIUOHHBIX 3aHATHI.
CopnepxaHue pa3zesoB U TEM JICKIIMOHHBIX 3aHATHH NPUBEACHO B TabnuIe 4.

Tabnuia 4 — ComeprkaHue pas3iesioB M TeM JICKIMOHHOTO LIUKIIA

Howmep paznena

Ha3Banue u conepxanue pazaesioB U TeM JEKIIMOHHBIX 3aHATHH

1

CHucreMbl KOMNBIOTEPHOTO 3peHHMsl - OCHOBHBIE
MOHSATHSA.

Tema 1.1 - AKTHUBHBIE M IIaCCUBHBIE €CTECTBEHHBIE WU
HCKYCCTBEHHBIE 3PHTEIbHBIE CHCTEMBI, CBSI3b MX KOHCTPYKIIHH
CO CBOICTBaMHU OKPY’KaroOIEH CPeJIbl.

Tema 1.2 - Buael wuHpopManmu, U3BIEKaeMOH
€CTECTBEHHBIMH U HCKYCCTBEHHBIMH 3PUTEJIBHBIMH CHCTEMaMH
U3 BOCIIPUHUMAEMBIX BHJICOIAHHBIX.

Tema 1.3 - TpyaHOCTH pacmo3HaBaHUs M HHTEPIPETAIIHA
BUJICOMH(OPMALMH, 00YCIOBICHHBIE CBOMCTBAMHU OKPYIKAIOLIErO
MHUpa M KOHCTPYKIMEH 3pUTEIBEHBIX CHCTEM.

KoppeJsiunoHHble MeTOIbI pacro3HaBaHUs 00pa3oB

Tema 2.1 - IlpeoOpazoBanue @ypbe, ero cBoicTBa.
Ilepenatounast ¢hyukiws cuctemsl. [lonsTre GuibTpa.

Tema 2.2 - [Ilpomyckaiomue U OTpakarolue
TOJIOTPaMMBEI.

Tema 2.3 - Onrtuueckoe mnpeobpasoBanue Dypee.
T'onorpagpuuecknit KOppeJsrop. CoracoBaHHBIN u
BOCCTaHABJIUBAIOIHI mIBTpHI TNonorpaguueckne
PAcIO3HAIOLINE ABTOMATHI.

Tema 2.4 - Pacno3HaBaHue W300paKeHUIl METOJOM
Dypre-MeiuiHa, IPEeUMYIIECTBAa U HEOCTATKU.

Pa3pensl, TeMbl TUCUUTLIAHEL Jexwm | T13(C3)| - JIP KII CPC
> (1ac) (gac) (dac) (gac) (dac)
Cewmectp 7
Paznen 1. 2

Paznen 2. 4 8 7

PacnoznaBanne o0pa3oB B MPOCTPAaHCTBEe MPH3HAKOB
(o0yueHmue ¢ yuuTesaem).

Tema 3.1 — OcHoBHble mnoHATHSA. IlocTpoeHue
JMCKPUMHHAIIMOHHOM TOBEPXHOCTH ULt HOPMaJbHO
pacmpeneneHHbIX ~ BEKTOPOB  INPU3HAKOB € M3BECTHOH
KoBapHanuoHHOH Marpuneil. Kiaccugukanus o6pa3oB MeTonomM
MaKCHMAIbHOTO  TpaBaonozodusi. [loctpoeHne  MHHEHHBIX
JMCKPUMHHAIOHHBIX ITOBEPXHOCTEH IO W3BECTHOM BBIOOpKE
KJIacCu(HUIUPOBAHHBIX 00PA30B.

Tema 3.2 - IlocTpoeHWe HENWHEHHBIX pa3AeNSIONINX
ITOBEPXHOCTEH B MOJIHOM 0a3uce OPTOHOPMHUPOBAHHBIX JIMHEWHO-




HE3aBHCUMBIX HenuHeHHbIX (QyHKumi. [lomunomer Jlexxanmpa,
Jlareppa, Opmuta. IlocTpoeHne MNONHOM CHCTEMBI JHMHEHHO-
HE3aBUCHUMBIX  OPTOHOPMHPOBAHHBIX  (QYHKIMH  MHOTHX
HNEPEeMEHHbIX HAa  OCHOBE IOJHOM  CHCTEMbl  JIMHEHO-
HE3aBHCHUMBIX OPTOHOPMHMPOBAaHHBIX GbyHKUNMH OJIHOM
NepeMeHHOM.

Tema 3.3 — IlpeoOpa3oBaHue NPOCTPAHCTBA IPU3HAKOB
JUISL yIy4IICHUsI Pa3/iesiieMOCTH B HEM KJIACCOB 00Pa3oB.

MOMOMIBIO (bopmanbHbIX rpaMMaTHK. IIpumepst
CHHTaKCHYECKOTO paclio3HaBaHUs H300paKEHUH XPOMOCOM.

HckyccTBeHHbIE HEHPOHHBIE CETH, PpeaJIM3yloIue
NoCTPOeHHe JAMCKPUMHHALHOHHOM NOBEPXHOCTH B
NPOCTPAHCTBE MPH3HAKOB.

Tema 4.1 - Monenu ueiipona. [lepuentpon Po3zenbnarra,
ero oOydeHue. MeTon TpagMEHTHOrO CIycKa. AJNTOPUTM
oO0yueHusl HepUEeNTpOHa KaK uacTHbI ciydail Meroza
TpajiieHTHOrO CIyCKa.

Tema 42  —HckyccrBeHHas HEeWpoHHas CeTh
BACKPROPAGATION, anropurm ee 00y4eHus.

Tema 4.3 — CucteMbl aBTOMaTHYECKOTO PACIIO3HABAHUS
00pa3oB (B YaCTHOCTH, CHCTE€Mbl aBTOMAaTHYECKOTO aHaIM3a
n300paxKeHNi) KaK HHCTPYMEHT MPHHATHS PEICHHH B CUCTEMax
aBTOMATUYECKOT0 ympapieHus. Peanmsamms QyHKIMOHANBHBIX
npeoOpasoBaresiell U PeryaupyloIUX CHCTEM Ha OCHOBE CETH
BACKPROPAGATION.

Pacno3naBanue o0pa3oB 0e3 yuuTeass METOAOM
KJIACTEPU3aI1U B POCTPAHCTBE MPHU3HAKOB.

Tema 5.1 - IloHATHS KOBAapHAIMOHHOW MAaTpPHUIBI U
coOCTBeHHBIX BEeKTOpOB. [IpeobpasoBanmne Kapynena-Jlossa.
Mertpukn B MPOCTPAHCTBE MPU3HAKOB. Paccrosinue
MaxanoHoOwuca.

Tema 5.2 - Knactepuzaumsa meronoMm K utepatuBHBIX
BHYTPUTPYIIOBEIX cpeaHux. Kiactepusanus rucTorpaMMHBIMH
METOJIaMH M METOI0M rpad)oBOro pa3dueHusl.

HVHBapuaHTHbIE ONMCAHUS 00Pa30B.

Tema 6.1 — [Ipu3Haku, HHBapHaHTHBIE K TEOMETPUIECKUM
npeobpazoBanusM. [Ipoekuny Npu3HakoB Ha MOANPOCTPAHCTBA,
WHBapHaHTHBIE K MpeoOpa3oBaHHi0. MOMEHTHbIC WHBapHAHTHI.
WnBapuantsl Oypee.

Tema 6.2 - Ilpoekumnsi U300pa>keHUs] Ha NPOCTPAHCTBA,
UHBapHaHTHble K TUImy ob0bekra. Cnoco® mnocrpoeHus
0000IIEHHBIX 3TAIOHHBIX (YHKLHUI ISl H3MEPEHUS [TapaMeTPOB
a((pUHHOTO U MPOSKTUBHOTO NPe00pa30BaHUM.

Tema 6.3 - DieMeHTsl W300paKeHUH, YCTOWYUBBIE K
apGUHHBIM ¥ TPOEKTUBHBIM NPEOOPa30BAHHSM.

Tema 6.4 - H3smepenue mnapamerpoB adGUHHOrO U
MIPOCKTUBHOrO MpeoOpa3oBaHMsi HAa OCHOBE aHaiu3a (DyHKLIUH
KOppesMd  M300paKeHUsI € OOOOIICHHBIMH ATAJOHHBIMH
dyHKIUSIMA.

O0BbEeKTHO-He3aBUCHMBIii CTPYKTYPHBIH aHAIN3 Kak
aJlbTepHAaTHBA OrpaHHYeHHbIM BO3MOKHOCTSIM
KOPPEJSIIMOHHBIX PACIO3HAIOMIMX CHCTEM H JKCHePTHBIX
cHucTeM.

Tema 8.1 — IloHsTHE O CTPYKTYPHOM OITUCAHUU U
pacrno3HaBaHUU U300paXKEHUH.

Tema 82 - HMckyccTBeHHas  HEHpOHHas  CeThb
NEOCOGNITRON: CTPYKTYpHOE 10 CIIO3HaBaHHE

U300paKEHUH, IPUHLMIT AIaITHBHOTO PE30HAH - ..

Tema 8.3 - Mogenb CTPYKTYPHOTO aHaiM3a KOHTYPHBIX
U300pakeHHUH, MpeAIoKeHHass My4YHHKOM U 3aBaJHIIHHBIM.
KonTtypHBIE CTpyKTypHBIE 3JIEMEHTBHI, TNpPHMEHAEMBIC IIPH
COIOCTABJICHUH; HMX COOCTBEHHBIC MAapaMeTpsl M IapameTpbl
B3aMMHOTO [10JIOXKEHHS.

Tema 8.4 - OgHOYpOBHeBas HeifpoHHas ceTh Xondunna-
TaHka Uil CTPYKTYPHOT'O pacro3HaBaHUs H300PaKEHUH.

Tema 8.5 - O HEOOXOIMMOCTH TPYIIUPOBAHUS MPOCTHIX
KOHTYPHBIX  CTPYKTYpPHBIX  9JIeMEHTOB.  J[ByXypoBHeBas
nepapxudeckas HelipoHHAas ceTh Xon¢unna-Tauka,
peanu3yromas NpUHINIT aJallTHBHOTO PE30HAHCA.

Tema 8.6 — CTpyKTypHOE COMOCTABICHUE H300paKeHUI
nyteM o0xoma nepeBa pemieHud. OOBEKTHO-HE3aBHCHUMBIC
OTpaHUYEHHUS, UCIIONIB3YEMBIE TIPH COTIOCTaBICHUHU CTPYKTYPHBIX
OTIMCAHHMN.

Tema 8.7 - MeTonsl TpYyHNUPOBAaHHS KOHTYPHBIX
CTPYKTYPHBIX  3JIEMEHTOB. J[ByXypOBHEBOE HEpapXH4YEeCKOe
CTPYKTYpHO€  COIOCTAaBJICHHE M300paKeHUH Ha  YPOBHSX
CTPYKTYPHBIX 3JIEMEHTOB U TPYIII 3JIEMCHTOB.

Tema 8.8 - Ilpumep peanmzanuu MeTOAa aTANTHBHOTO
pe30oHaHCa MpPH PEMOHTHPOBAHMM CTPYKTYPHBIX OINMCAHUH
KOHTYPOB B HEPApXUIECKOM CTPYKTYpHOM KiaccupukaTope.

Tema 8.9 - MHOTOypOBHEBBIII KOHTYPHBIH CTPYKTYpPHBIN
K1accuukaTtop, pealu3anus B HEM METOJa aJalNTUBHOIO
pe30HaHCa Ha YpPOBHE PEMOHTHPOBAHUS TPYII CTPYKTYPHBIX
9JIEMEHTOB.

Tema 8.10 - O m§NPUMEHUMOCTH CTPYKTYpHOTO
knaccugukaropa, UCIIONB3YIOIETO €IUHYI0 MOJIeITb
reOMETPUYECKOro  HpeoOpa3oBaHHs, Ul CONOCTAaBICHMS
N300paXCHUH TPEXMEPHBIX M IUIOCKHMX cleH. IlyTu perieHus
MPOOJIEMBI CTPYKTYPHOTO aHAIN3a TPEXMEPHBIX CLICH.

Tema 8.11 - Crparerust ¢popMUpOBaHHs 30H BHUMAaHUS:
METOJIbl aJanTalyy IIOJOXKEeHUs, pa3Mepa U (OPMBI 30HBI
BHHMAaHUS U JIMala30Ha SIPKOCTH MHKCEJIOB BHIAEIIEMOrO B Hel
o0beKTa.

CHHTaKcHYecKoe pacno3HaBaHue 00pa3oB.

Tema 7.1 — ®@opmanbHble TrpaMMaTukd: anaBur,
NpeAoKEeHHe, S3bIK, TIpaMMmaruka. [Ipumepsl TIpaMMaruk.
[Ipumeps! MOPOXKICHUS MPEATI0XKEHHH ¢ TOMOIIBIO TPaMMATHK.

Tema 7.2 - [Ipumepsl onucaHusi IByMEPHBIX 00BEKTOB C

AHanu3 u300pa’keHHii Ha  OCHOBe TPHU3HAKOB
TeKCTYPBhI.

Tema 9.1 — Ilonsatue o Tekcrype. Onmcanue TeKCTyphl Ha
OCHOBE CTATHCTHYECKUX NPU3HAKOB.

Tema 9.2 - OnmcaHue TEKCTypsl Ha  OCHOBE
CIIEKTPAJIBHOTO T0JIX0A.




Tema 9.3 - Omnwucanue TEKCTYyphl Ha OCHOBE MAaTpPHIL
CMEXHOCTH.

Tema 9.4 - OnucaHnne TEKCTYpPHl C  IOMOIIBIO
ABTOPETrPECCHHU SIPKOCTH MUKCEJA MO €ro OKPECTHOCTSIM Pa3HBIX
TIOPSITKOB.

Tema 9.5 - Onucanue TEKCTypbl MO IUIOTHOCTH

pactipeseieHus TpaHHWIl pasHoro HampasieHus. OnwucaHue
TEKCTYPBI 110 CEKBEHTaM.

Tema 9.6 — Onucanue TEKCTYpbl C MOMOIIBIO MAacOK
JlaBca.

Tema 9.7 - Onncanue TEKCTYPHI ¢ TOMOIIBIO THCTOTPAMM
napameTpoB (OpPMBI TEKCeI0B. MeTo/| onpeeseHNs] H3MEHEHHS
HaKJIOHA TIIOBEPXHOCTH II0 IIPOCKTUBHOMY IPeoOpa30BaHHIO
Ha0JII0JaeMbIX Ha HEl TEKCEIoB.

Tembl 1a60paTOPHBIX 3aHATHI U UX TPYLO0EMKOCTb IIPUBEJIEHBI B TA0IMIIE 6.

Tabnuia 6 — JlJabopaTtopHbie 3aHSATHSI U HX TPYJIOEMKOCTh

10

AHaJu3 KOHTYpHOH uHopManmnu.

Tema 10.1 — Ilonsitue rpajguenra. Beluncienue mnous
rpaJeHToB ¢ noMousio Macok Ilpesurr, Cobens, Pobeprca.

Tema 10.2 - Beinenenue rpanun ¢ nomoubio LOG- u
DOG-¢unbtpos.

Tema 10.3 - IloctpoeHre KOHTYPOB C TIOMOIIBIO
nerekTopa kpaeB KoHHH.

Tema 10.4 - Anmpoxkcumanusi KOHTypa OTpe3KaMu
OPSIMBIX JIMHUH METOJIOM HAUMEHBHINX KBaJPAaTOB.

Tema 10.5 - TIpeobpazoBanue Xada.

11

@DuabTpanus M yJaydlleHue KayecTBa H300pasKeHuid.

Tema 11.1 - YinyuiueHne xadecTBa M300paskeHHs ITyTeM
peryIupoBaHHs JTOKATbHON KpPYTH3HBI TepeIaToYHOM
XapaKTepPUCTHKU «BXOJHAs SIPKOCTb MHKCeNIa / BbIXOJHAS
SIPKOCTb ITHKCETIa».

Tema 11.2 - YaydiieHnne kadecTBa M300paKeHHUs MMyTEM
ylajneHus OIIpeIeNIeHHbIX Y4acTKOB 11 KTpa ero
HNPOCTPAHCTBEHHBIX YaCTOT.

Tema 11.3 - ViyumieHue KadecTBa H300pakeHHS C
MOMOLIbI0 HU3KOYACTOTHOH M BBICOKOYACTOTHOH (hUIBTpaLU B
MIPOCTPAHCTBECHHON obnacTtu u obnacTtu CIIEKTpa
HPOCTPAHCTBEHHBIX YaCTOT.

Tema 11.4 — Mopdonoruyeckue MeTOIbl aHAIM3a U
YIIydIIeHAs] H300paKeHHH.

Tema 11.5 — Mennannsiii Gpunbtp.

Tema 11.6 — 'eomerpuueckuii GUaBTp

Ne
Ne HaumMeHoBanue 1a00paTopHBIX paboT Tpynoemxocts, | pasnena
n/n (gac) JTUCIIHIT
JIMHBI
Cewmectp 7
1 Pacnio3nHaBaHue 00BEKTa U ONPEACICHHE €r0 ICKapPTOBBIX 4 2
KOOPJIMHAT Ha U300paXKEHHUH MTYyTEM BbIYUCICHHS QyHKIMU
B3aHMHOM KOPPEISLMH B TPOCTPAHCTBEHHO-BPEMEHHOM
obJsactu
2 Pacnio3naBanre 00BEKTOB HA H300PAKEHHUH U ONPE/ICIICHIE 4 2
[apaMeTpoB HX MPOCTPAHCTBEHHOT'O BPAILCHHS 1
MacIITabupOBaHUsI OTHOCUTEIILHO 3TaJIOHA METOIOM
KOPPEJISLHHI B TOJISIPHO-JIOrapU(GMHUIECKOI CHCTEME
KOOpJIUHAT
3 HccnenoBanne MeToa U3MEpeHust iapamMeTpoB ahGpuHHOTO 3 6
npeoOpa3oBaHust H300paKeHUIH
4 PacriosHaBaHne 0OBEKTOB Ha N300PAXKEHUN METOI0M 3 6
Dypre-Memaa
5 Pacnio3naBanue n300pakeHuid, MoABeprayThX apPuHHBIM 3 3
peoOpa3oBaHMsIM
Bcero 17

4.5. KypcoBoe npoekTrpoBaHue/ BEIIIOJIHEHHE KYPCOBOH pabOThI

VueOGHBIM IIAaHOM HE MPETYyCMOTPEHO

4.6. CamocTositenbHas paboTa 00yYarOIIXCst

Buzpl camocTosTenbHOM pabOThI U ee TPYI0EMKOCTh NPUBECHBI B Ta0IHILIE 7.

Tabauua 7 — Busibl caMoCTOsITENIbHON paboThl U €€ TPYJOEMKOCTh

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITHUS
TeMbl IPaKTUYECKUX 3aHATHH U UX TPYI0EMKOCTh MPUBEICHBI B TAOIHIIE 5.

Ta6m«1ua 5— HpaKTI/I‘ICCKHC 3aHATUS U UX TPYAOCMKOCTH

Ne
/1

Tembl IpaKTUYECKUX
3aHIATUI

Ne
. | TpyaoeMkocTs, |paznena

DopMBI IPAKTHIECKUX 3aHATHI pyx »|Pash
(gac) JUCIIMIT
JIMHBI

V4eOHBIM MIIAHOM HE IPELYCMOTPEHO

4.4. JlaGopatopHbie 3aHATHS

Bun camocrosTensHOM paboThI Beero, | Cemectp 7,
Jac qac
1 2 3
W3yuyeHne TeopeTHIecKOro MaTepruaa
7 7
npucuumunasl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Bemmonuaenue pegepara (P)
[oaroroBka Kk TeKyneMy KOHTPOIIO 7 7
ycneBaemoctu (TKY)
Jomamrnee 3amanue ([3)
Konrponbublie pabotsl 3a04ankoB (KP3)
[loaroroBka k MPOMEXyTOUHOMH 7 7
atrecraiuu ([TA)
Bcero: 21 21




5. IlepedeHb y4eOHO-METOAUYECKOTO 00ECIICUESHUS
IUTSL CAMOCTOSITEIILHOM PabOoThI 00yUArOIIMXCS IO TUCIUILTHHE (MO/IYIIIO)
V4eOHO-METOANYECKHE MaTepUaNbl Ul CAMOCTOSATENIBHOI PaboThl 00YYaIOIIUXCs yKa3aHbl B
ma. 7-11.

6. IlepedeHb NEUATHBIX U AJIEKTPOHHBIX YYEOHBIX U3AaHUH
IepeueHp neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUI NIPUBEIeH B TabuIe 8.
Tabnuua 8— [lepeueHp neYaTHBIX M JICKTPOHHBIX yueOHbIX H3IaHUI

IMepeueHs JNEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB nH(POPMALIOHHO-
TEIeKOMMYHHKAlMOHHON ceTH «VIHTepHeT», HEOOXOJMMBIX Ui OCBOCHHMS JIUCLHUILIHHBI
npuBesieH B Tabuuie 9.

Tabmuma 9 — IlepedeHb 5JEKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB HMH(OPMAIMOHHO-
TeJIeKOMMYHUKAIIMOHHOHU cetu «HTepHeT»
URL anpec Hanmenosanue

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

Bonxos B.IO. AnanTuBHbIE 1 HHBapHAHTHBIE
ITOPUTMBI OOHAPYKEHHUST 00BEKTOB Ha
U300paKeHUIX U UX MoJenupoBanue B Matlab
[DnexrponnsIit pecypc] : yuebHOe mocodue. —
Onekrpon. man. — CII6. : Jlans, 2014. — 192 c.

Komuuectso sKx3eMILISIpoB
Lllnp/ Bubnuorpaduueckas ccpiika B Oubmorexce
URL agpec (KpOME SIEKTPOHHBIX
9K3EMIULIPOB)
621.391 C | Cepuxkos B.C. Lludposast 06paboTka CUrHAIOB. 50
32 Vuebnoe nocobue / B.C. Cepukos, B.P. JIynus. —

CankT-Ilerepoypr: ['YAIL, 2014. 109 c.

004.9T 65 | I'oncanec, P. Llupposast 06paboTka n3oopaxeHuii / 5
P. T'oncanec, P. Byac ; nep. JI. 1. Py6aHos, niep., pea.
I1. A. Youwa. - 3-e u3x., uctp. u gom. - M. :
Texnocdepa, 2012. - 1104 c.

http://window.edu.ru/resource/232/59232/ | ducenxo, B.T. KommbloTepHas 06paboTka U
files/itm0292.pdf pacriozHaBanue n3o6paskenuil. YuebHoe mocobue.
/ B.T. ®ucenko,.T.1O. ®ucenko. — CII6: CII6I'Y
HUTMO, 2008.-193 c. Pexxum noctyna B eIHHOM
OKHE 00pa30BaTElbHbIX PECYPCOB

004.9 K78 | Kpacunsuukos, H.H. [{udposas o6padorka 2D u 3D- | 65
nzobpaxenuii [Teker] : yueOHoe mocodue / H.
H.Kpacunsruxkos. - CII6. : BXB - [letepOypr, 2011. -
608 ¢

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

Springer, 2010. — 812 pp.

004.9 O-23 | O6paboTka 1 aHAIN3 H300pPAKEHUIT B 3a1aUax 15
MAIIMHHOTO 3PEHHUS : KYPC JEKIMI U MPaKTHYECKUX
sanstuii / F0. B. Busunstep [u ap.]. - M. :
dusmarkuura, 2010. - 672 ¢

http://www.mathworks.com/help/toolbox/ PykoBoaCTBO MoJIb30BaTENs TAKeTa AJIst
images/images_product_page.html 06paboTku uzobpaxenuii B MATLAB

http://www.ipol.im/ DJIeKTPOHHBIN KypHAI 10 00paboTKe 1
ITOpUTMaM aHaju3a u300paxenuil «lmage
Processing On Liney.

004.9T 65 | I'oncanec, P. Lludposast 06paboTka m300pakeHuit B 20
cpene MATLAB [Tekcr] : Mmonorpadwus / P.I'oncanec,
P. Bync, C. Dnnunc ; nep. B. B. Uenbnkos. -
DrekTpoH. TekcToBbie AaH. - M. : Texnocdepa, 2006. -
615c.

004 K78 Kpacunsaukos, H. H. KomnbrorepHas o6paboTtka 75
n3o0paxxeHnid. Mophoornyeckue onepanuu 1 ux
npuMeHeHue : yuebroe nocobue / H. H.
Kpacunsaukos, O. U. Kpacunbaukosa ; C.-Iletep0.
roc. yH-T a3pokocM. npudopocrpoenus. - CII6. : U3a-
Bo I'VAIL, 2010.-42 ¢

8. IlepeyeHb HHPOPMAIMOHHBIX TEXHOIOTHI
8.1. IlepeyeHp MmPOrpaMMHOrO OOECIEYEHHs, HCIOJB3yEMOro MpPU OCYLIECTBICHUU
00pa30BaTeIbHOrO MPOoLecca MO JUCLMILTHHE.
[epeuenp UCmoOIB3yeMOro IPOrpaMMHOro obecrieueHust npeacTasicH B Tadmuie 10.

Ta6nuia 10— [epeuerp mporpaMMHOro obecrieueHus

Ne ni/mt HaumenoBanue

004(075) Kpacunpaukos, H.H. MynsTiMenunaTexHomoru B 103
K78 MHPOPMALMOHHBIX cucTeMax. IIpencraBienue u
00paboTKa H300paXkeHHi B KOMIIbIOTEPE : yueOHOE
nocobue / H. H.Kpacunpuukos, O. U. Kpacunbarkosa
; C.-Ilerep0. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUSI. -
CII6. : Uzn-Bo I'VAIL 2007. - 132 ¢

004 T 81 Ty, [k IIpunnuns! pacno3naBanus oopasos / k. Ty, |5
P. I'oncanec ; nep. ¢ aurn. U. b. I'ypesuy, pex. nep.
10. U. Kypasnes. - M. : Mup, 1978. - 411 ¢

1 Windows 7 / Windows 8
2 Development studio Visual C/C++
3 Intel OpenCV
4 Gimp
8.2. I[lepeuenn “H(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu

OCYIIECTBICHUH 00pa30BaTEIbHOIO MPOLECCa 10 AUCIHUILUIHHE
IlepeveHb HCMONB3yeMbIX HH(YOPMAIMOHHO-CIIPABOYHBIX ~CHCTEM TPEACTABIEH B
Tabymue 11.

Tabauua 11— IlepeueHb HHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM

7. IlepedeHb 3/IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(OPMAIIMOHHO-TENIEKOMMYHHUKAIIMOHHOH ceT «VHTepHeT

Ne ii/m HaunmenoBanue

He npexycmoTpeno

9. MatepuanbHo-TexHHYEeCKas 0a3a




CocraB  MaTepHaIbHO-TEXHMYECKOH  0a3pl, HEOOXOMUMOHW s  OCYIIECTBIICHHS
00pa30BaTeNLHOrO MpoIecca Mo AUCIUILINHE, MPECTaBlieH B Tabmuiel2.

Tabmuia 12 — CocraB MaTepHalbHO-TEXHUIECKOM 0a3bl

OrieHKa KOMIIETEHIN

XapakTteprcTiKa c(hOpMHPOBAHHBIX KOMIIETCHIIVI
5-Ga/uTbHas IKaIa paKTep bopmp

No HaumenoBanue cocTaBHOM YacTu Howmep ayauropun
/o MaTepualibHO-TEXHUYECKOW 0a3bl (Tpr HEOOXOTUMOCTH )

MyJ'II:TPIMCI[HﬁHaS{ JICKIIUOHHAs ay AUTOpUs

2 | KomnbrotepHas kiiacce

— obyyaromuiicss He YCBOWJI 3HAYMTEIbHOM YacTH MPOrPaMMHOIO
Marepuaa;

— JIOIyCKaeT  CYyLIECTBEHHbIE  OMIMOKM W HETOYHOCTH  IPU
paccMoTpeHuH npobiieM B KOHKPETHOM HalpaBJICHHY;

— HCTIBITHIBACT TPYJHOCTH B PAKTHYECKOM MPUMEHEHNH 3HAHUH;

— HE MOXKET apryMEHTHPOBAThH HAYYHBIC MTOJIOKEHHS;

— He (HOPMYJIHPYET BHIBOJOB M 0000IIEHHUIA.

«HEYJIOBIIETBOPUTEITHHOY
«HE 3a4TCHO»

10. OueHouHble cpeCcTBa I MPOBEACHHUS TPOMEKYTOTHOH aTTeCTAIIH
10.1. CocTaB OLICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu
oOyJaronmxcs 10 JUCHUIUIMHE IpUBeIeH B Tabnuie 13.
Ta6nuua 13 — CoctaB OLIEHOYHBIX CPEJCTB ISl TPOBEACHHUS IPOMEKYTOUHOHN aTTECTAIIMN

10.3. TunoBble KOHTPOJILHBIC 33aHUS WIIX UHBIC MAaTCPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa Mpe/cTaBieHbl B Tabmwuie 15.

Tabmuua 15 — Bonpocs! (3a1aumn) aist 9K3aMeHa

Bun mpoMexyTOYHOI aTTecTaiin [TepeueHb OIIEHOYHBIX CPEICTB

OK3aMeH CrrcoK BOIPOCOB K 9K3aMEHY

10.2. B kadyecTBe KpHUTEpHUEB OLCHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIINH 00YyYarolMHCS IPUMEHsETCs 5-0aluIbHasi MIKaga OLEHKH C(HOPMHPOBAHHOCTU
KOMIIETEHIMI, KOTOpasi mpuBeeHa B Tabnuiie 14. B TeueHne cemectpa MOXKET UCIIOIB30BATHCS
100-0ayutbHast  mKana — MOAYJbHO-PEHTHHIOBOM ~ CHCTEMbl  YHHBEpCHTETa,  IpaBHia
HCIHOJIBb30BaHNUs KOTOPOif, YCTAHOBJICHBI COOTBETCTBYIONIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
I'YAIL
Tabmuua 14 —Kpurepuu oueHKH ypoBHs c(QOPMUPOBAHHOCTH KOMIIETEHIIMH

Ne /i IepeueHp BompocoB (3a/1a4) [Uis IK3aMeHa
1 AKTHBHBIE U TACCUBHBIE €CTECTBEHHBIC U HCKYCCTBEHHBIE 3pUTENbHbIC
CHCTEMBI, CBSI3b X KOHCTPYKIIMU CO CBOMCTBAMH OKPY’KAIOILEH CpeJIbl.
2 Buap! nHpOpMannu, U3BIEKAEMOH €CTECTBEHHBIMH U UCKYCCTBEHHBIMU
3pHUTEIbHBIMU CUCTEMAaMH U3 BOCIIPHHUMAEMbIX BUJICOIAHHBIX.
3 TpyAHOCTH pacO3HABaHHs U HHTEPIPETALUK BUACOMH(POPMALIHH,

00YCIIOBIICHHBIE CBOMCTBAMH OKPY’KAIOIIETO MUPa U KOHCTPYKIHE
3PUTENBHBIX CHCTEM.

OlieHKa KOMIIETEHLIN

XapakrepucTrKa chOPMUPOBAHHBIX KOMITCTEHLIHIA
S5-OautbHas IIKaIa pAKTep bop

— oOyuatomuiics riayOOKO M BCECTOPOHHE YCBOMJI IPOrpaMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, [IOCJIEJOBATEILHO U IPAMOTHO €0 H3JaraeT;

— ONMpasCh Ha 3HAHUS OCHOBHOH U JONOJNHUTENIBHOH JIHTEPaTypBL,
TECHO MPUBA3BIBACT YCBOCHHbIC HAYYHBIC MOJNOKEHHS C IPAKTHIECKON
JeSATeIbHOCTHIO HAIIPABICHHU;

— yMeno 000CHOBBIBAET U apryMEHTUPYET BBIIBHIacMble UM HICH;

— Jie7IaeT BBIBOJIBI U 00OOIICHUS;

— cBOOOJHO BIafEET CHCTEMOH CHEIMATN3HPOBAHHBIX IOHATHI.

«OTJIMYHO»)
«3a4TCHO»

4 TIpeobpazoBanue Dyphbe, ero coiicTa. [lepenartounas QyHKIHUS CHCTEMBL.
Ionsrue uibrpa.

5 ITpomycKaroLue ¥ OTPAKAIOLIHUE TOTOIPAMMBL.

6 Onrtuueckoe npeodpasosanue Pypoe. ['onorpaduyeckuii kKoppensTop.
CornacoBaHHbIH M BOCCTaHABIUBAIOIIHMH (DUIIBTPBL

7 T"onorpaguyeckne pacno3HarONIME aBTOMATEL.

8 Pacno3naBanue u3o0paxenuii Mmeronom Oypbe-MesinHa, MPeUMyILEecTBa 1
HEJIOCTATKH.

9 Pacnio3HaBanue 00pa3oB B MPOCTPAHCTBE MPHU3HAKOB. [locTpoeHue

JUCKPUMHUHAIMOHHON MOBEPXHOCTH JUIsl HOPMAJIbHO PAaCIpeIeICHHBIX
BEKTOPOB PU3HAKOB C M3BECTHOM KOBAPHALIMOHHOW MaTpHLEH.

— 00yJaroNHMiACsS TBEPIO YCBOWII IPOTPAMMHbBII MaTepHal, TPAMOTHO H
[0 CyLNIECTBY W3JIaraeT €ro, ONHpasch Ha 3HAaHUS OCHOBHOM
JIUTEPATYPBI;

— HE JI0IMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3pIBAaCT YCBOCHHBIC 3HAaHHS C IPAKTHYECKOW JEATEIbHOCTHIO
HAIpaBJICHUS;

— apryMEHTUPYET Hay4HBbIC MTOJIOXKCHHS;

— JIENaeT BLIBOJILI U 0000IEHNS;

— BJIAJICET CUCTEMOH CIIENMAM3UPOBAHHBIX OHSTHI.

«XOpOIIIO»
«3a4TEHO»

10 Knaccudukanus o0pa3oB METOIOM MAaKCUMAIBLHOTO MPABAONOI00MS.

11 TlocTpoeHue TMHEHHBIX AUCKPUMHUHALMOHHBIX TOBEPXHOCTEH [0 M3BECTHOM
BBIOOPKE KIacCH(PUIIMPOBAHHBIX 00pa30B.

12 IocTpoeHre HeMMHEHHBIX Pa3/ISNIOUINX TOBEPXHOCTEH B IIOJIHOM 0Oasuce
OPTOHOPMHPOBAHHBIX JIMHCHHO-HE3aBUCUMbIX HEJIMHEHHBIX (DYHKIIHH.

13 [Tonmuuowmer Jlexxannpa, Jlareppa, Dpmura.

14 ITocTpoeHue moMTHON CHCTEMBI JINHEHHO-HE3aBUCUMBIX

OPTOHOPMHPOBAHHBIX (PYHKIIMH MHOTHX MEPEMEHHBIX Ha OCHOBE MOJIHOM
CHCTEMbI JIMHEHHO-HE3aBICUMBIX OPTOHOPMHUPOBAHHBIX (PYHKIUI 0JTHOI

— oOyuaronuiicss yCBOMI TOJIBKO OCHOBHOM IPOrpaMMHbIA MaTepHall,
M0 CYLIECTBY W3JIaraeT €ro, OMMPasCh Ha 3HAHHUSA TOJIBKO OCHOBHOM
JIMTEPATYPBI;

— JIOIyCKaeT HEeCYIECTBEHHbIE OLIMOKU U HETOYHOCTH;

— HCIIBITHIBAET 3aTPyJHEHHMs B NPAKTHYECKOM INPUMEHEHMH 3HAaHMH
HAIPaBIICHUS;

— c11ab0 apryMeHTUPYET HayqHbIE IOJIOKEHHS;

— 3aTpyAHsercs B ()OpMyJIMPOBAHUU BBIBOJIOB U 00001IEHNI;

— YaCTUYHO BJIAJIEET CUCTEMOH CNENMATU3UPOBAHHBIX MOHITHH.

«YIIOBIICTBOPUTEIILHOM
«3aUTEHO»

TIePEeMEHHON.

15 Merton rpaiueHTHOrO CIycKa. AITOPUTM 00y4YeHUS MEpPIENTPOHA KaK
YJacTHBIN cilyyail MeToJja rpaMeHTHOrO CITyCKa.

16 UckyccrBennas neiponnas cetb BACKPROPAGATION, anroputm ee
00yueHMSL.

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

18 Knacrepusanus MmeronoM K urepaTuBHBIX BHYTPUTPYIIIOBBIX CPETHHX.

19 Knacrepusanus ructorpaMMHBIMA METOAAMH U METOIOM Tpa)oBOro
pa30ucHusI.

20 Mertpuku B mpocTpaHcTBe Ipu3HaKoB. PaccrosHre MaxanoHoOuca.




npeoOpa3oBaHKI0 HaOJIOIAeMbIX Ha HEH TEKCEJIOB.

44

Crparerust popMUpOBaHUsI 30H BHUMAHUS: METO/IbI IaNITALUH TTOJI0KEHUS,
pasmepa 1 (OpMBI 30HBI BHUMaHHUS U AWANa30HA SPKOCTH IIMKCEIIOB
BBIJICJIIEMOT0 B Hell 00beKTa.

45

O NpUMEHNMOCTH CTPYKTYpPHOTO KJIaccu(prukaTopa, UCIIOIb3YIOIIETO
€IMHYI0 MOJIeJIb TEOMETPUUECKOro MPeodpa3oBaHusl, JUIsi CONOCTaBICHUS
N300paXeHUH TPEXMEPHBIX U IUIOCKUX cleH. [TyTu pemenns npodiaeMsl
CTPYKTYPHOTO aHAJIN3a TPEXMEPHBIX CIIEH.

46

MHOroypoBHEBBII KOHTYPHBIN CTPYKTYPHBIi KIacCU(pUKATOP, peanu3anus B
HEM METO/Ia a/JANTUBHOIO PE30HAHCA HA YPOBHE PEMOHTUPOBAHUS TPy
CTPYKTYPHBIX 3JIEMEHTOB.

47

Tlpumep peanusalyu METo/Ia aalITHBHOIO PE30HAHCA TIPH
PEMOHTHPOBAHHH CTPYKTYPHBIX OITMCAHUH KOHTYPOB B HEPAPXUUYECKOM
CTPYKTYPHOM KJIacCU(UKATOpE.

48

MertobI TpynIIUpOBaHHs KOHTYPHBIX CTPYKTYPHBIX JIEMEHTOB.
JIByXypOBHEBOE HEPAPXUUECKOE CTPYKTYPHOE COIIOCTABIEHUE
1300paKeHNH HAa YPOBHSAX CTPYKTYPHBIX JIEMEHTOB M TPYIII 3JIEMEHTOB.

49

CTpyKTypHOE CONOCTaBlIEHHE H300paXkeHHH ITyTeM 00X0/1a JiepeBa
pemenuil. KOHTypHBIE CTPYKTYpHBIE 371€MEHTBI, IPUMEHAEMBIE TIPH
COIOCTABJIEHUH; UX COOCTBEHHBIE ITAPAMETPhI U NAPaMETPbl B3aUMHOI'0
nonoxeHus. OObEKTHO-HE3aBUCUMBbIE OTPaHUUEHUS], UCIIOJIb3YEMbIE TIPU
COINOCTABJICHUH CTPYKTYPHBIX OIMUCAHHH.

50

O He0OXOAMMOCTH TPYNIIMPOBAHUS MPOCTHIX KOHTYPHBIX CTPYKTYPHBIX
9JIeMEHTOB. JIByXypoBHEBasl uepapXuueckasi HepoHHas ceTb Xonduiia-
Tanka, peanu3yolias IPUHIMII aJANTHBHOTO PE30HAHCA.

51

OnunoypoBHeBas HelipoHHas ceTb Xondunga-TaHka Ui CTPYKTypPHOTO
pacno3HaBaHUs H300paKEHHUH.

52

HUckyccrennas netiponaas cetb NEOCOGNITRON: ctpykTypHOE
pacrno3HaBaHue U300paXKEHHH, IPUHLIUI aJaAlITHBHOI'O PE30HAHCA.

53

A¢duHHBIC 1 TPOEKTUBHBIE TPE0OPA30BaHUS U AIEMEHTbI H300paKeHUH,
YCTOIYMBBIE K TAKHM ITPE0Opa30BaHUSIM.

Bompocst (3amaun) muist 3auera / audd. 3adera npeacTasieHsl B Tabnuie 16.

Tabauua 16 — Bomn

ochl (3a1aun) s 3aueta / qudd. 3auera

Ne /i [epeuens Bonpocos (3aaa4) st 3a4era / iudd. 3auera
Y4eOHBIM IIAaHOM HE IPEAYCMOTPEHO
IepeyeHp TeM [yisi KypCOBOTO ITPOEKTHPOBAHMUS/BBINONIHEHHS KypCOBOW paboThI

IIpeAcTaBIIeHbI B Tabuie 17.
Tabnuua 17 — [lepeueHs TeM Uit KYpCOBOTO IPOSKTHPOBAHUS/BBITIOJIHEHHUS] KYPCOBOW paboThI

Ne /it IprMepHBIit IepeYeHb TeM IS KYPCOBOTO IPOSKTHPOBAHHSI/BBITOTHEHHUS
B KypcoBoii paboThbI
YueGHBIM IUIAaHOM HE IPEIyCMOTPEHO
Bormpocsl s TPOBEICHHUS MPOMEXKYTOYHOM arTeCTallid B BHIE TECTHPOBAHHS

npejcTaBiceHsl B Tabmuie 18.

Tabauua 18 — IIpuMepHslii nepeyeHb BOIPOCOB J1JIsl TECTOB

Ne /it

[TpuMepHBIii IepedyeHb BOIIPOCOB ISl TECTOB

YueOHbIM [JIAHOM HE IIPelyCMOTPEHO

21 WuBapuanTHble mpu3Haky. [Ipoekuny npu3HakoB Ha MOANPOCTPAHCTBA,
WHBapHaHTHBIC K MPpeoOpa3oBaHuio. MOMEHTHbIC HHBapUaHThl. IHBapuaHThl
Dypse.

22 IMpoexuust N300pakeHUs Ha IPOCTPAHCTBA, HHBAPHAHTHBIC K TUILY 00BEKTa.
Crioco6 moctpoeHus 00001IEHHBIX 3TaJTOHHBIX (QYHKLHUIT 1151 H3MEPEHUS
napameTpoB agpHUHHOTO Npeodpa3oBaHusl.

23 H3mepeHue napaMeTpoB CMEILEHUs 1 HEPaBHOMEPHOTO 110 HAIPABJIEHUIO
MacIITabuPOBAHUSI C TOMOIIBIO KOPPEISAIMU H300paxeHHst C 0000IIECHHBIMI
STATOHHBIMHU (DYHKLHUSIMH.

24 W3mepeHne mapaMeTpoB BpaIlleHus, 36pKaIbHOTO OTPasKEHUS U
MacIITabUpPOBaHUsSL C MOMOLIBIO KOPPEISILIUH U300paskeH s ¢ 0000IEHHBIMH
ITAIOHHBIMH (YHKLHSMH.

25 CHHTaKCHYEeCKOe pacro3HaBaHie 00pa3oB. PopMasibHbIC TPAMMATHKH:
angaBuT, MpeUIoKEHHE, A3bIK, TpaMMaThKa. [IpuMepsl rpaMMaTHK.
[prMeps! MOPOKACHHS MPEATOKESHHH C TTOMOIIBIO IPaMMATHK.

26 ITpuMeps! onucaHust AByMEPHBIX 0OBEKTOB € MIOMOILBIO (HOPMATBHBIX
rpamMMmatik. [IpuMepbl CHHTAKCHYECKOro paclio3HaBaHHUsI XPOMOCOM.

27 VYiry4menne Ka4ecTBa H300paKeHNUs ¢ IIOMOIIbIO HU3KOYaCTOTHON 1
BBICOKOYACTOTHOM (DUIIBTPAIMU B IPOCTPAHCTBEHHOMN 001aCTH 1 00J1aCTH
CIIEKTPa NPOCTPAHCTBEHHBIX YaCTOT.

28 VirydiieHue kauecTBa H300pakeHus IyTeM YAAJICHUs! ONpeIeIeHHbIX
YYacCTKOB CIEKTPA €ro NPOCTPAHCTBEHHBIX YacTOT.

29 ViydiieHue kauecTBa M300paskeHHs IIyTeM PeryJIMpOBaHUs JIOKAIbHON
KPYTHU3HBI TIEPEIaTOYHON XapaKTEPUCTHKU «BXO/HAsS IPKOCTh MHUKCeNa /
BBIXOJIHASI SIPKOCTD ITUKCENay.

30 [IpeobpaszoBanue Xada.

31 Anmnpokcumanys KOHTypa OTpe3KaMHy IPSMBIX JTUHUNA METOI0M
HaMMEHBLINX KBAJPATOB.

32 Mogenb CTpyKTYPHOI'O aHalIM3a KOHTYPHBIX H300paXeHUH, NPeaIoKeHHas
My4YHUKOM U 3aBAIUIIHHBIM.

33 Brinenenne rpanun ¢ nomomsio LOG- u DOG-¢unsrpos. [Toctpoenue
KOHTYPOB C IIOMOIIIBIO AeTeKTOpa KpaeB KoHHU.

34 [lonsartue rpaguenta. BeraucieHune moss rpaIueHToB ¢ MOMOIIBI0 MacOK
[Ipesurt, Cobeinsi, Pobeprca.

35 [Tonsrtue TekcTypsl. Onucanue TEKCTYphl ¢ TOMOLIbIO Macok JlaBca.

36 [Nonsarue TekcTypsl. Onrcanue TEKCTYPhI C TOMOIIBIO THCTOTPaMM
napameTpoB (OpMbI TEKCEIIOB.

37 IMonsTue Texctypsl. OnucaHue TEKCTYPbI MO MIOTHOCTH paclpeieIeH s
TpaHuILl pa3HOro HampasiaeHus. OnucaHue TEKCTYPhI [0 CEKBEHTAM.

38 INonsiTne Texctypsl. OnucaHue TEKCTYPHI ¢ IOMOIIBIO aBTOPErPECCHH
SIPKOCTH TTMKCEJIa 110 ero OKPECTHOCTSIM PA3HbIX MOPSIIKOB.

39 [onsarue TekcTypsl. Onrcanne TEKCTyphl HA OCHOBE MATPHII CMEKHOCTH.

40 INonsitne Texctypsl. OnucaHne TEKCTYyphl HA OCHOBE CIIEKTPAJILHOTO
NO/IX0/1a.

41 [Tonsartue TekcTypsl. OnucaHue TEKCTypbl HA OCHOBE CTaTUCTUYECKHX
MIPU3HAKOB.

42 OOBbEKTHO-HE3aBUCUMBI CTPYKTYPHbIH aHAIN3 KaK allbTepHATUBA
OrpaHUYECHHBIM BO3MOXKHOCTSIM KOPPEJISALHOHHBIX PACIIO3HAIOIINX CUCTEM U
JKCHepTHBIX cucteM. OO11ee MOHATHE O CTPYKTYPHOM ONMCAHUU
U300paXKeHU.

43 Merton onpeaeneHus H3MEHEHUsI HAKJIOHA IOBEPXHOCTH 10 MMPOEKTUBHOMY




IlepeyeHb TeM KOHTPOJIBHBIX PabOT MO IUCHMIUIMHE OOYYaloIMXCs 3a04HOH (opMbI
00y4eHus, IpeICTaBIeHbI B Tabmuie 19.

Tabmuma 19 — I[lepeueHb KOHTPOIBHBIX PabOT

Ne n/n [lepeueHb KOHTPOIBHBIX PadOT

V4eOHbIM IIAHOM HE IPEAYyCMOTPEHO

10.4. Meroauueckue  MaTepuanbl,  ONPENENAIONIME  IPOLEAYPbl  OLEHUBAHMSA
HHIUKATOPOB, XapaKTepU3YIOIIUX dTamnbl (OPMHUPOBAHMS KOMIETCHLHMH, colepxarcs B
JIOKAJIbHBIX HOpPMAaTUBHBIX akTax ['YAII, pernamMeHTHpYIOLMX MOPAIOK U IPOLEAYPY
MPOBEJICHUSI TEKYIIEro0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU O0YYarOIINXCs
I'VAIL

11. Meroauueckue yKka3zaHus Ui 00yYarOMXCsI 0 OCBOCHUIO TUCIUTLIHHBI

11.1. Meroguueckne yka3zaHHs I OOydaroIIMXCS II0 OCBOEHHIO JIEKIIMOHHOTO
MaTepuana

OcCHOBHOE Ha3HAu€HUE JIEKIMOHHOIO MaTepuana — JIOTMYECKH CTPOIHOE, CHCTEMHOE,
riryOoKoe W SICHOE H3JIOKEeHHEe ydeOHoro marepmana. HasHaueHWe COBpPEMEHHOH JIGKIHMH B
paMKax AMCLUMIUIMHBI HE B TOM, YTOOBI MOJYYUTbh BCIO MHGOPMALHMIO 1O TeMe, & B OCBOCHHHU
(yHIaMEHTANbHBIX MPOOJIEM JUCLUIUIMHBL, METOJOB HAy4HOIO IIO3HAHWs, HOBEHIINX
JOCTWKEHNH Hay4HOW MbICIU. B yueOHOM mporecce JIEKIHs BBIIOIHIECT METOJI0JIOTHIECKYIO,
OpraHu3alHoOHHYI0 U HH(OopMaunoHHyto (GyHKIuH. JIeKius packpblBaeT MOHATUHHBIA anmapat
KOHKPETHOI 00nacTu 3HaHus, e€ npoOieMbl, JaeT LEeJIbHOE IMPEeICTaBICHHE O AUCLUILUIUHE,
MTOKa3bIBAET B3aUMOCBS3b C IPYTHMHU TUCIUIIHHAMY.

[lnanupyemble pe3yabTaThl IPU OCBOCHUH 00YYAIOIIMMICS JICKIIMOHHOTO MaTepHaa;

— TIIOJIyY€HHE COBPEMEHHBIX, LEIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OTIPEEISIETCS EeJIeBON YCTAHOBKOM K KaXKI0i KOHKPETHOU TeMe;

—  IOJIyYeHHE OIbITa TBOPUECKOW pabOThI COBMECTHO C MPETOaBaTeNIeM;

— pasBuTHe  OPO(PECCHOHANBHO-IAETIOBBIX  KAuecTB, JIIOOBM K  IPEAMETYy H
CaMOCTOSTEIBHOTO TBOPUECKOTO MBIIUICHHS.

— TOsBJICHHE HEOOXOAMMOTO HHTEpeca, HEOOXOIUMOTO JJIsi CAMOCTOSITENIbHON paboThI;

— TIOJIyYeHHE 3HAaHMH O COBPEMEHHOM YPOBHE Pa3BUTHUSI HAYKHM M TEXHHKM H O
MPOTHO3€ UX Pa3BUTHS Ha OiKaiiime roapr;

— HAYYUTBCS METOAMYECKH 00padarhiBaTh MaTepuali (BBIACIATH IJIaBHBIC MBICIH H
MOJIOXKEHHs, TPUXOJUTh K KOHKPETHBIM BBIBOAAM, MOBTOPSATH MX B  Pa3IMYHBIX
(bopMyIIpOBKaXx);

— IOJyYeHHE TOYHOI'O IOHUMAaHHS BCEX HEOOXOJUMbIX TEPMUHOB U IOHATHIL.

JIeKUMOHHBIA ~ MaTepual MOXET COINpPOBOXKIATHCS JAEMOHCTpAlMed ClaiiioB U
HCTIONB30BAaHUEM DA3JaTOYHOrO MaTepHana Ipu IMPOBEACHMH KOPOTKHX AMCKYCCHH 00
0COOCHHOCTAX NPUMEHEHUS OT/IEIbHBIX TEMATHK 10 JUCLUILIHHE.

11.2. Meroauyeckue yka3aHus Ul OOYy4YaroLIMXCsl IO BBIIOJNHEHMIO J1a00OpaTOPHBIX
pador

B xozme BblmoiHeHUs 1abOpaTOPHBIX pPadOT OOYYAIOIIMHCS JOKEH YIIyOuTh U
3aKpENMTh 3HAHUS, NPAKTUYECKHE HABBIKH, OBIANETh COBPEMEHHONM METONUKOH M TEXHHKOH
OKCIEPHMEHTa B COOTBETCTBUM C KBAIM(UKAIMOHHON XapaKTEPHCTUKOH 0OydaroIerocs.

BeinonHeH#ne 1a00paToOpHbIX pabOT COCTOUT U3 IKCICPHUMEHTAIBHO-IIPAKTHYECKOM, pacueTHO-
AHAIMTHYECKON YacTe U KOHTPOJIBHBIX MEPOIPUSTHIA.

BeinonHeHue J1abopaTopHbIX paboT 00y4YarOMMMCs SIBISETCS HEOTHEMIIEMOW YacThiO
W3YYCHUS] JUCLUUIUIMHBI, ONPEJCIIeMO y4eOHBIM IUTAHOM, W OTHOCHTCS K CpEICTBaM,
00eCeunBAIOIINM PELICHUE CIISTYIONMX OCHOBHBIX 33124 00yYaloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCJIEIOBAaHMS IIPOLIECCOB, SBICHUH U  OOBEKTOB,
H3y4aeMbIX B paMKax JAQHHOM AUCUUIIIHHEL,

— 3aKpeIUICHHE, Pa3BUTHE M JCTalHM3alls TEOPETHYCCKHX 3HAHHM, MMOJYYCHHBIX Ha
JICKIHSX;

—  TMOJyYeHHE HOBOW MH(OPMAIMH M0 U3yIaeMON JUCIUILIHHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSATENBHOH  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHHEM U IPHOOPAMHL.

11.3. Meroanyeckue ykazaHHs Ui 00YYarOIIUXCS MO TPOXOXKACHUIO CAMOCTOSITEIbHON
paboTel

B Xo/e BBIMOIHEHUS] CAMOCTOSITEIBHON PabOThI, OOyUYArOLIUICS BBIIONHSIET PaboOTy MO
3a/IaHUI0 M [IPH METOJMYECKOM PYKOBOJCTBE MpPENojaBaTesis, HO 6e3 ero HenocpeiCTBEHHOro
y4acTHsL.

Jns oOyuaromuxcss mo 3a04HON (opMe OOyudeHHsi, caMOCTOsATeNbHAs paboTa MOMKET
BKJIIOYATh B Ce0sl KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOIHEHUS] CAMOCTOSTENBHON PaboTh, y 0Oyuaromerocsi popMupyercs
1enecoo0pasHoe IUIAHUPOBAHKUE Paboyero BPEMEHH, KOTOPOE IO3BOJISIET UM Pa3BUBATh yMEHHMS
U HaBBIKM B YCBOCHHM M CHCTEMATH3al[MH MPUOOPETAEMBIX 3HAHUH, 0OECIeYrBaeT BBICOKHUIA
YPOBEHb YCIIEBAEMOCTH B MEPUOA OOYYCHHS, MOMOTAcT MOIYYHTh HABBIKM [OBBIICHHS
IpodeCcCHOHANBHOTO YPOBHSL.

MeToMuecKUMH ~ MaTepuajaMH,  HAlpaBiISIOIMMH  CaMOCTOSTENIbHYI0  padoTy
00yYarOUIUXCSASBISIOTCS

—  y4eOHO-METOANYECKHil MaTepHall 0 AUCIHILINHE;

— METOOMYCCKHE YKa3aHHs 0 BBIIOJHCHHUIO KOHTPOIBHBIX PaboT (U1 00yYarOIIiXCst
110 32049HOU (opMme 00ydeHHs).

11.4. Meroguueckne yKa3aHus Ui OOYYarOIMXCS IO MPOXOXKICHHIO TEKYIIEero
KOHTPOJIS yCHIEBAEMOCTH.

Texymuii KOHTPONb YyCHEBAEMOCTH IpEeIyCMaTpUBacT KOHTPOJb KadecTBa 3HAHUH
00y4aroLMXCsl, OCYIIECTBIISIEMOr0 B TEUEHHE CEMECTPa C LIeNbI0 OLICHWBAHHS XO/a OCBOCHUS
JIUCLUILIMHBL.

11.5. Meronuveckre ykazaHUs JUIsi OOYYArOIIUXCS MO MPOXOXKICHHIO TPOMEXYTOUYHON
aTTeCTaIMH.

IIpomexyrouHas  aTrectanus  OOYdYalOIIUXCS  NPEAyCMaTpHBAaET  OLICHMBAHHE
MIPOMEXYTOUYHBIX M OKOHYATEIBbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuminHe. OHa BKIIOYAET B
celst:

— D9K3amMeH — (opMa OICHKM 3HAHHM, MOJNyYCHHBIX OOY4YaloIIMMCS B Ipolecce
W3y4YeHUs] BCEH TUCLUILIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThl, CIOCOOHOCTH
MPUMEHSATh WX ISl PELICHUs] MPAaKTHYSCKUX 3a7ad. JK3aMCH, KaK IMPaBWIIO, MPOBOIUTCS B
MepPUOJ DK3aMEHAIMOHHONW CEeCCHMM M 3aBepIIAeTCs AaTTECTAllMOHHOW OILCHKOW «OTIMYHO,
«XOPOILO», «yOBIETBOPUTEIBHOY, «HEYIAOBICTBOPUTEIHEHO.



JIuct BHeceHUs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCLUILIMHbBL
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