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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 HA3HAYECHHS» HANPABICHHOCTH «OKCIUTyaTalls BbIYMCIUTEIbHBIX MAIHH,
KOMILIEKCOB, CHCTEM U CETeil CIelnanbHOro Ha3HaueHUs». JJuCuuIInHa peaausyeTcs kadeapoit
«Nel4y.

JlucumiuinHa HaiesieHa Ha (JOPMHUPOBAHHE y BBITYCKHHKA CIICIYIOIIMX KOMITETCHLINIA:

IIK-2 «CrocobeH OCyIIeCTBIATh yIpaBieHHE TPEOOBAHUSIMU KOHIENTYAIbHOTO,
(YHKLHOHAIBHOTO M JIOTHYECKOTO MPOEKTUPOBAHUS MH()OPMAILIMOHHBIX CHCTEM CHELHAIbHOrO
Ha3HAYCHUSD)

TIK-3 «Cmocoben pa3pabarsiBaTh KOMIIOHCHTBI M 3JIEMEHTHI HH(GOPMAIMOHHBIX CHCTEM
CHELHUAIBHOIO HA3HAYEHHUS, CHCTEMHBIX NPOrPAMMHBIX TMPOIYKTOB M CHCTEM YIIPaBIICHUS
0azaMu JAHHBIX»

CozepxaHue JUCHMIUIMHBI OXBaThIBAET KPYTI BOIIPOCOB, CBSI3AHHBIX C aBTOMAaTHYECKON
00pabOTKOM, aHATU30M U PACIIO3HABAHHEM HU300pa)KeHUH.

[IpenonaBaHnne AMCLUMIUIMHBL TPEAYyCMaTPUBAET Clexyromme (HOpMbI OpraHu3aLuu
yueOHOro Impoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTEeNbHAas paboTa CTy/AEHTa,
KOHCYJIBTAIIUH.

IIporpamMmoii JUCHMIUIMHBI TPELYCMOTPEHBI CIEAYIOUIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHast aTTecTaius B Gpopme andhepeHIpOBaHHOTO 3a4eTa.

OOmasi Tpy10eMKOCTb OCBOCHHSI THCLMIUIMHBI COCTaBISIET 3 3aYeTHBIX eIuHULBI, 108
YacoB.

SI3bIK O0YUYCHHUS 110 AUCLUIUINHE «PYCCKHUI »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpto mpenonaBaHusl JUCHUILIMHBL «AJTOPUTMBI 00pabOTKM LM(POBBIX JaHHBIX»
SIBJISETCsl (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. JlucuuruiiHa  BXOAUT B
00pa3oBaTeNIbHBIX OTHOLICHUH, 00pa30BaTeNbHOM MPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —

TCOPECTHYCCKUX u

OI1 BO).

COCTaB  4acTH, (OpMUPYEMOH  y4aCTHUKaMU

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

B pesynbraTe M3ydeHHs AWCUMIUIMHBI OOYYalOIIMiiCsS TOJDKEH 00sazaTh CIeayOINMH
KOMITCTEHIIMSMH WM UX 4YacTsMU. KoMIeTeHIny 1 MHIUKAaTOPhl UX JTOCTHXKCHUS IPUBEICHBI B

Tabumue 1.

Tabnuua 1 — IlepeueHb KOMIETEHIMH W HHIMKATOPOB WX JOCTHKCHHUS

Kon n
Kareropus (rpynma) A Ko v HanMeHOBaHME HHANKATOPA TOCTHKECHUS
HaNMEHOBaHUE
KOMIIETEHLIUH KOMIETEHIUU
KOMIETCHIUH
T1K-2.3.1 3HaTh NpUHIHUIIBI pa3pabOTKH
XapaKTePUCTHK BAPHAHTOB KOHLETITYaIbHOM
I1K-2 Cnocoben
OCYIIECTBIATS APXHUTEKTYPHI CUCTEM CHEIHATBHOTO Ha3HAUCHHUS
ny ABJICHILC TIK-2.3.2 3HaTh METOABI MPOESKTUPOBAHHS
y 56OBaH1/mMH MH(OPMALMOHHBIX CHCTEM
P IIK-2.Y.1 ymeTb II1aHUpOBaTh IPOEKTHbIE
KOHLICITYaJIbHOTO, 6
[IpodeccronansHble | (YHKIMOHATEHOTO U ParoThI
B — HOMHUECKONO TIK-2.Y.2 ymeTs onpenensiTe cocTaB padoT 1mo
DOCKTHDOBAHHSL pa3paboTke TpeOOBAHUIA U ONPEEIEeHUI0
ni bo Mf HOHHBIX KJIIOYEBBIX CBOHCTB CHCTEMbI
CI/ICTG];I TIK-2.B.1 BnajgeTs MeTOAaMH TUIAHUPOBAHUS
N — MPOCKTHBIX PaboOT
HASHAYCHIS TIK-2.B.2 BnaseTs HaBBIKAMH ONpEACICHUS
KITIOUEBBIX CBOICTB M OTpaHUYEHHI CUCTEM
CIICLIMATIBHOTO Ha3HAYCHHS
TIK-3.3.1 3HaTh apXUTEKTypy U MPUHIIHITEI
(YHKLIMOHMPOBAHUS BBIYUCIUTENBHBIX CUCTEM
[K-3 CriocoGen I1K-3.3.2 3HaTh TEXHOJIOTUM Pa3pabOTKU U
OTJIAJIKH CUCTEMHBIX ITPOTPAMMHBIX IPOJYKTOB
a3pabaThIBaTh
Eo l\fHOHeHTbI " T1K-3.3.3 3HaTh NPUHIUIBI TOCTPOCHHS CETEBOTO
A CMEHTHI B3aNMOAEHCTBUS
HHOPMATHOHHLIX I1K-3.3.4 3HaTh OCHOBBEI COBPEMEHHBIX CHCTEM
cmTeI;[ ynpaBieHus 0a3aMu JTaHHBIX
[podeccruonanbHbIe N —— TIK-3.Y.1 ymeTb cocTaBisTh crienudpukanuu
KOMIIETEHIIUH HA3HAYCHHS TpeOOBaHUii K pa3pabaThIBaeMOI CHCTEME
’ TIK-3.Y.2 yMeTh NPUMEHSTH SI3BIKH
CHCTEMHBIX
MPOrPaMMUPOBAHUS HU3KOTO U BHICOKOT'O YPOBHS
IIPOTrPaMMHBIX

HPOIYKTOB U CHCTEM
ynpasiieHust 6azaMu
JIaHHBIX

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

T1K-3.B.1 BnageTs HaBBLIKAMHU HAITUCAHUS
HCXOJIHOT'O KOJ1a POrPaMMHBIX IIPOYKTOB JUIsl
LIEJIEBBIX OIEPALIMOHHBIX CUCTEM Ha SI3bIKaX
HPOrpaMMHUPOBAHHUs HU3KOIO U BEICOKOTO YPOBHS




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

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 3HAYEHHE, TaK U MOTYT HCIIOJIB30BaThCS
MIPU U3YYEHUH APYTHX AUCLUIUINH:
— Cucremsl LudpoBoii 00pabOTKH CUTHATIOB U H300paKeHNIl;
— HHTtennextyanbHble CHCTEMBI

3. OOBEM U TPYJOEMKOCTh TUCIUTIHHBI
Hausubie 06 obuieM 00beMe IUCHHUILIMHBL, TPYAOSMKOCTH OTHCIBHBIX BUIOB yd4eOHOM
PpaboThI 10 JUCUHUILIMHE (M pacipe/enieHne ITON TPYJOEMKOCTH 110 CEMECTPaM) TPEACTABICHBI B
Tabme 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCLUIIIIHHBI

TpyA0eMKOCTh MO
Bun yue6Hoii paboThI Bcero cemMecTpam
Ne7
1 2 3
Oowasn mpyooemkocms OUCYURIUHDL, 3/ 108 3/ 108
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) 57 57
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 25

Paznen 4. 2

Paznen 5. 3

Paznen 6. 3 6 25

Paznen 7. 0,5

Paznen 8. 3,5

Paznen 9 2

Pasnen 10. 2

Pazpnen 11. 2

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

4.2. CopeprxaHue pa3/ieioB U TeM JCKIIUOHHBIX 3aHATHI.
CopnepxaHue pa3zeoB U TeM JICKIIMOHHBIX 3aHATHH NPUBEACHO B TabiuIe 4.

Tabnuia 4 — ConeprkaHue pa3iesioB H TeM JICKIMOHHOTO LIUKIIA

Howmep pa3nena

HazBanue u conepxaHue pa3fiesnoB U TeM JEKIMOHHbIX 3aHATHH

1

CucTeMbl KOMIBIOTEPHOTO 3PEHHUS - OCHOBHBIE MOHSTHSI.

Tema 1.1 - AKTHBHBIE U TACCUBHBIE €CTECTBEHHBIE U HCKYCCTBEHHBIE
3pUTENBHBIE CUCTEMBI, CBSI3b X KOHCTPYKIMU CO CBOHCTBAMH
OKpY>KaloLIeH Cpepl.

Tema 1.2 - Bugs! nHpOpMaIMK, N3BICKAEMOH €CTECTBEHHBIMH U
HCKYCCTBEHHBIMH 3PHTEIILHBIMUA CUCTEMAaMHU U3 BOCHIPHHUMAEMBIX
BUJICOJIaHHbIX.

Tema 1.3 - TpynHOCTH pacrio3HaBaHUS U MHTEPIPETALINN
BUJICOMH(OpMALIMH, 00YCIIOBICHHBIE CBOMCTBAMHU OKPY)KAIOLIEr0 MUpPa U
KOHCTPYKLIMEH 3pUTEIbHBIX CHCTEM.

KoppensaioHHbie METOIbI Pacro3HaBaHusl 00pa3oB

Tema 2.1 - [Ipeo6pazoBanue Dypne, ero croiicta. [lepenatounas
¢dyskust cucremsl. [lonstie GuabTpa.

Tema 2.2 - [Iponyckaromue 1 OTpaskaroIiye ToJIorPaMMBL.

Tewma 2.3 - Onruueckoe npeodpasoBanue Pypwe. Ionorpaduueckuii
koppenstop. CornacoBaHHbI U BOCCTAHABIMBAOLINN (PHUIBTPHI
I'onorpaguueckue pacro3HaOUe aBTOMATDI.

Tewma 2.4 - PacniozHaBanue n3obpaxxenuii merogom @ypbe-MeninHa,
IIPEUMYIIECTBA U HEJIOCTATKH.

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

Paznen 2. 4 8 7

Pacnio3naBanne 00pa3oB B MPOCTPAHCTBE MPU3HAKOB (00yueHHE C
YUHUTENIEM).

Tema 3.1 — OcHoBHble noHsTHA. [locTpoeHHe TUCKPUMUHALIMOHHON
MOBEPXHOCTH JIJIsl HOPMAJIBHO PaclpeieICHHbIX BEKTOPOB MPU3HAKOB C
W3BECTHOM KOBapHalMoHHOW Martpuleld. Kinaccudukanms oopazon
METOJIOM MaKCHMaJbHOTO TpaBaononodus. [loctpoeHne THHEHHBIX
JIMCKPUMUHALIMOHHBIX TIOBEPXHOCTEH 110 N3BECTHOM BBIOOpKE
KJIacCU(UIIMPOBAHHBIX 0OPa30B.

Tema 3.2 - [locTpoeHre HETMHEWHBIX Pa3ACIIIOIINX TOBEPXHOCTEH B
HOJIHOM 0a31ce OPTOHOPMHUPOBAHHBIX JINHEHHO-HE3aBUCUMBIX
HenuHeNHbIX GyHkuui. [Tonunomsl Jlexannpa, Jlareppa, Opmuta.
[TocTpoeHue NOIHOM CUCTEMBI TUHEHHO-HE3aBUCHMBIX
OPTOHOPMHPOBAHHBIX (PYHKLMH MHOTHX IEPEMEHHBIX HA OCHOBE MOJIHOI
CHCTEMBbI JIMHEIHO-HE3aBUCUMbIX OPTOHOPMHPOBAHHBIX (DYHKIMIH OJHOM




TIepeMeHHOM.
Tema 3.3 — [IpeoOpa3oBaHue NPOCTPAHCTBA IPU3HAKOB IS YITY4IICHUS
pa3nenseMoCTH B HEM KJIaCCOB 00pa3oB.

10

HckyccTBeHHBIE HEHPOHHBIE CETH, PEAIU3YIOLINE TOCTPOESHHUE
JIMCKPUMUHALIMOHHON MOBEPXHOCTH B IIPOCTPAHCTBE NPU3HAKOB.
Tema 4.1 - Mogenu Helipona. [lepuentpon Posenbiatra, ero ooy4eHue.
Mertoz rpaIMeHTHOTO CIIycKa. AJNTOPUTM 00y4YeHHs MEepLEeNTPOHa KaK
YaCTHBIN Cllyyail MeTOJa IPaJeHTHOIO CITyCKa.

Tema 4.2 —HckyccrBeHHas HeliponHas cetb BACKPROPAGATION,
aITOPUTM €€ 00YUCHHSL.

Tema 4.3 — CucreMbl aBTOMaTHUECKOTIO PAcIo3HaBaHUs 00pa3oB (B
YaCTHOCTH, CUCTEMbI aBTOMaTHYECKOTO aHAN3a H300paKeHU ) Kak
HWHCTPYMEHT NPUHATHS PELICHUI B CHCTEMAaX aBTOMaTHYECKOTO
ynpasieHus. Peanusanus QyHKIMOHANBHBIX IpeoOpa3oBateneil u
perymupytommx cucteMm Ha ocHoBe cetd BACKPROPAGATION.

PacniozHaBanue 06pa3oB 0e3 yuuTess METOIOM KiIacTepH3alui B
NPOCTPAHCTBE NPU3HAKOB.

Tema 5.1 - [ToHsTHSA KOBApHALIMOHHON MAaTPULIBI U COOCTBEHHBIX
BekTopoB. [Ipeobpaszosanne Kapynena-Jlossa. MeTpuku B mpoCTpaHCTBE
npusHakoB. Paccrosinre Maxanono0wuca.

Tewma 5.2 - Knacrepusauus Merogom K uTepaTUBHBIX BHYTPUTPYIIIOBBIX
cpennux. Knacrepusaius rucTorpaMMHBIME METOJIAMH U METOOM
rpadoBoro pa3oueHusl.

WHBapuaHTHEIE ONMCAHUS 00Pa30B.

Tema 6.1 — [Ipu3HaKy, HHBAPUAHTHBIC K TEOMETPHICCKIM
npeobpazoBaHuaM. [Ipoexnuy MpHU3HAKOB Ha IOANPOCTPAHCTBA,
WHBapUaHTHBIE K IPeoOpa3oBaHUI0. MOMEHTHbIE HHBAPUAHTBI.
WnBapuantel Oypee.

Tema 6.2 - TIpoexiust 1300paKeHus Ha NPOCTPAHCTBA, HHBAPUAHTHBIC K
TuIy oobekra. Criocod noctpoeHust 0000IEHHbBIX STAJIOHHBIX (YHKIIUH
JUTS ©3MEpEeHHst mapaMeTpoB ahHUHHOTO ¥ POESKTHBHOTO
peoOpa3oBaHUi.

Tema 6.3 - DneMeHTb H300pakeHUi, ycToHYMBbIE K ah(HHHBIM U
HPOECKTUBHBIM IIPe0OPa30BaHIAM.

Tewma 6.4 - M3mepenue napamerpoB a(hUHHOIO U IPOSKTUBHOIO
peoOpa3oBaHuUsl HA OCHOBE aHAJIN3a (PYHKLHU KOPPEISLIUY H300paXKeH s
¢ 000011ICHHBIMHU 3TaJOHHBIMU ()YHKLUSIMU.

Tema 8.3 - Moaenb CTPYKTYpPHOTO aHaJIN3a KOHTYPHBIX U300pakeHHH,
npeuioxKeHHas My4yHukoM 1 3aBanuinuHbIM. KoHTypHbIE CTpYKTYpHbIE
3IIEMEHTHI, IPUMEHAEMbIE IIPH COIOCTABICHUH; HX COOCTBEHHBIC
HapaMeTpsl U NapaMeTpbl B3AUMHOTO MOJIOKEHHUSI.

Tema 8.4 - OnHoypoBHeBas HelipoHHas ceTh Xondunaa-Tanka s
CTPYKTYPHOT'O Pacro3HaBaHHs N300paKEeHUH.

Tema 8.5 - O HE0OXOAUMOCTH IPYIITUPOBAHUS IPOCTHIX KOHTYPHBIX
CTPYKTYPHBIX 3JIEMEHTOB. JIByXypoBHEBas HepapXudecKas HeHpoHHas
cerb Xonunga-Tanka, peanusyromas IPUHLIHUI aJaNTUBHOTO PE30HAHCA.
Tema 8.6 — CTpyKTypHOE comocTaBlIeHHe U300paXKeHHH IyTeM 00Xoaa
nepesa pemeHuil. OGbeKTHO-HE3aBHCHMbIE OTPAHUUCHHS, HCIIONb3YEeMbIe
HPH COMOCTABICHUH CTPYKTYPHBIX OIMCAHUIA.

Tema 8.7 - MeTozbl rpyNnupoBaHusi KOHTYPHBIX CTPYKTYPHBIX JIEMEHTOB.
JIByXypOBHEBOE HEPAPXUUECKOE CTPYKTYPHOE COOCTABIICHHE
n300pakeHnit Ha YPOBHSX CTPYKTYPHBIX 2JIEMEHTOB M I'PYII HJIEMEHTOB.
Tema 8.8 - [Ipumep peanusanyu MeTo/ia aJalTUBHOIO PE30HAHCA TIPU
PEMOHTUPOBAHUH CTPYKTYPHBIX OIMCAHUI KOHTYPOB B HEPAPXUUECKOM
CTPYKTYPHOM KJ1acCH(HUKATOpPE.

Tema 8.9 - MHOTOYpOBHEBBII KOHTYPHBIH CTPYKTYPHBIH KIacCH(pHUKATOD,
peanu3anys B HEM METO/1a a[JalTHBHOIO PE30HAHCA HA YPOBHE
PEMOHTHPOBAHUS TPYIII CTPYKTYPHBIX 3JIEMEHTOB.

Tema 8.10 - O npUMEHUMOCTH CTPYKTYPHOTO Kitaccupukaropa,
UCIIONB3YIOIIET0 SANHYIO MOJIEIb T€OMETPHUYECKOro NpeoOdpa3oBaHms, AJIs
CONOCTABJIEHUs H300paXEHUH TPEXMEPHBIX U IUIOCKHX cleH. [TyTu
peleHus Ipo0IeMbl CTPYKTYPHOT'O aHAIN3a TPEXMEPHBIX CIIEH.

Tema 8.11 - Crparerust GopMUpOBaHUS 30H BHUMAHUS: METObI
aJ[alTally OJIOKEHHS, pa3Mepa U (OpMbI 30HB BHUMAHUS H JHANA30HA
SAPKOCTH IIUKCEJIOB BBIAEIAEMOrO B Hel 00BEKTa.

CHHTaKCHYECKOE Pacro3HaBaHue 00pa3oB.

Tema 7.1 — @opMalibHbIe IPAMMATHKH: aJI(aBUT, MPEIUIOKEHHUE, SI3bIK,
rpammaTrka. [Ipumepsl rpaMMartk. [Ipumepsl OpoXKACHHUS IPEUI0KEHUI
C MOMOILBIO TPAMMATHK.

Tema 7.2 - TIpuMepsl OnMcaHus JBYMEPHbBIX OOBEKTOB C TIOMOLIBIO
(opManbHBIX TpaMMaTHK. [IpuMepbl CHHTAKCHYECKOTO PACITO3HABAHMS
1n300pakeHUH XPOMOCOM.

Ananu3 n300pakeHnii Ha OCHOBE MPU3HAKOB TEKCTYPHI.

Tema 9.1 — [onsiTue o Tekctype. OnucaHue TEKCTYpbl HA OCHOBE
CTaTUCTUYECKUX MTPU3HAKOB.

Tema 9.2 - OnMcanue TEKCTYpbl Ha OCHOBE CHEKTPAIBLHOTO MOIX0AA.
Tema 9.3 - Onucanue TEKCTYphl HA OCHOBE MaTPHIl CMEXKHOCTH.

Tema 9.4 - Onmcanue TEKCTYPBI ¢ TOMOIIBIO aBTOPETPECCHH SIPKOCTH
IIMKCeJIa 10 €r0 OKPECTHOCTSIM Pa3HBIX MOPSIKOB.

Tema 9.5 - Onucanue TEKCTYpBI 10 ITIOTHOCTH PACIIPEISIICHUS TPaHHUI]
pasHoro HampasieHus. OnucaHue TEKCTYPbI 0 CEKBEHTaM.

Tema 9.6 — Onmcanue TEKCTYpsI ¢ HOMOIIBIO Macok Jlasca.

Tema 9.7 - OnucaHue TEKCTYpBI C IIOMOIIBIO THCTOIPAMM IIapaMeTPOB
(hopmbl TeKkcesoB. MeTos onpeiesieH!st K3MEHEHHUs HAKJIOHA ITOBEPXHOCTH
0 IPOEKTUBHOMY IpeoOpa30BaHHIO HAOIIOAAEMBbIX HA HEW TEKCEJIOB.

OOBEKTHO-HE3aBUCHMBIHN CTPYKTYPHBII aHAJIN3 KaK albTepHATHBA
OrpaHUYCHHBIM BO3MOXKHOCTSM KOPPEJSIMOHHBIX PACIIO3HAIOIINX CUCTEM
U OKCTIEPTHBIX CUCTEM.

Tewma 8.1 — IloHsiTHE O CTPYKTYPHOM OMMCAaHUH U PACIIO3HABAHUH
n300pakeHUH.

Tewma 8.2 - UckyccrBennas HeiiponHas cetb NEOCOGNITRON:
CTPYKTYPHOE Pacrio3HaBaHHE H300paXKEHU, IIPUHIIUIT aJalITHBHOTO
pe3oHaHca.

AHanu3 KOHTYPHOH HHpOpMaIHN.

Tema 10.1 — [TousiTHe rpaguenTa. Beraucienue mosus rpagieHToB ¢
nomouipto Macok [Ipesurt, Cobenst, Pobeprca.

Tema 10.2 - Boinenenue rpanun ¢ nomoisio LOG- u DOG-dunbrpos.
Tema 10.3 - [TocTpoeHrne KOHTYPOB ¢ IOMOIIBIO IeTeKTOpa kKpaeB KoHHM.
Tema 10.4 - AnnpokcuManusi KOHTypa OTPE3KaMH MPSIMbIX JTHHHN
METOZI0OM HAaUMEHBIIHNX KBaPaTOB.

Tema 10.5 - TIpeobpa3zosanue Xada.

OunbTpalys 1 yIyqinieHHe KauecTBa H300paKeHHI.
Tema 11.1 - Viyumenue kauecTBa H300pa)eHHs IIyTEM peryIupOBaHUS
JIOKaJIbHOM KPYTH3HBI IEpEIaTOYHOIN XapaKTEPUCTUKH «BXOIHAS SPKOCTb




HHKcena / BBIXOAHAS APKOCTh IUKCEa.
Tema 11.2 - YiyumeHue kauecTBa H300pakeHU

001acTy ¥ 00JIACTH CIIEKTPa MPOCTPAHCTBEHHBIX
Tema 11.4 — Mopdoiornueckue MeTo/bl aHaJIN3
n300pakeHuil.

Tema 11.5 — Meananusiii Gpuibtp.

Tewma 11.6 — 'eomerpuueckuii QUIBTP

11 'eM yjaneHus

OIPE/IEICHHBIX YIaCTKOB CHEKTPa €r0 MPOCTPaLiy . HHBIX JACTOT.
Tema 11.3 - YiyumieHue kauectBa H300paXkeHUsI C HOMOLIBIO
HHU3KOYaCTOTHOU U BBICOKOYACTOTHOH (PUIBTPAINK B IPOCTPAHCTBECHHON

4acToT.
a M YIy4dlICHHs

4.6. CamocrosiTenpHas paboTa 00y4aromuxcst
Buzpl camocTosTeNnbHOM pabOThI U €¢ TPYI0EMKOCTh IPUBEICHBI B TabHIIE 7.

Tabnuia 7 — Buasl caMOCTOSITENBbHON paboThl M €€ TPYJI0EeMKOCTh

4.3. Ilpaktnueckue (CEMUHAPCKUE) 3aHATUSL

. Bceero, | Cemectp 7,
Bupn camocrostenbHON paboThl
gac gac
1 2 3
H3yueHne TeopeTHueckoro MaTepuana
25 25
nucimnabl (TO)
Kypcosoe npoextuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beimosnenue pedepara (P)
IMoaroToBka K TeKyIeMy KOHTPOIO 25 25
ycnepaemoctu (TKY)
Jomamrnee 3ananue ([13)
KonTtposbHble paboTs 3a04HnKoB (KP3)
IoaroroBka k MpomMexKyTOUHON 7 7
arrecraiuu (I[1A)
Bcero: 57 57

5. IlepeyeHb yueOHO-METOANYECKOrO OOECIEYEHHS
JUTSE CAMOCTOSITENIBHON pabOThl 00YUYArOIIMXCS IO TUCIUILTHHE (MO/IYJIIO)
VY4eOHO-METOANYECKHE MATepHUabl ISl CAMOCTOSTENBHON paboThl O0YYAOMIMXCS YKa3aHbI B
. 7-11.

6. IlepedeHb MeYATHBIX U IEKTPOHHBIX YUSOHBIX U3IaHUM
IepeueHb mevaTHBIX U MEKTPOHHBIX YUEOHbIX U3/1aHUH NIPUBEIEH B TabuLe 8.
Tabauua 8— IlepeueHb NeYATHBIX M DICKTPOHHBIX Y4eOHbIX H31aHUI

KomuuecTtBo aKx3eMILISIpoB

[Hnp/ Bubnuorpaduueckas ccpiika B Gubmorexe
URL angpec (KpOMe 3NIEKTPOHHBIX
9K3EMILLIPOB)
621.391 C | Cepukos B.C. Lludposas 00paboTKa CUTHAJIOB. 50
32 VYuebnoe nocodbue / B.C. Cepuxos, B.P. JIynus. —

Cankr-Tlerepoypr: 'VAII, 2014. 109 c.

004.9T 65 | I'oncanec, P. Lludposast 06paboTka m306paxenuii / 5
P. T'oncanec, P. Byac ; nep. JI. U. PybaHos, niep., pea.
I1. A. Youna. - 3-e u3n., ucnp. u gom. - M. :
Texnocdepa, 2012. - 1104 c.

004.9 K78 | Kpacunbuukos, H.H. Iludposas o6paborka 2D u 3D- | 65
n3obpaxenuit [Teker] : yueOHnoe mocobue / H.
H.Kpacunbruxkos. - CII6. : BXB - [lerepOypr, 2011. -
608 ¢

TeMbl IPaKTUYECKUX 3aHATHI U UX TPYJI0EMKOCTh MPUBEICHBI B TAOIHILIE 5.
Tabnuna 5 — [IpakTH4ecKHe 3aHATHSI U UX TPYJIOEMKOCTh
Ne
1-1]\%,1 Temnt ;I;):;(TTI/I:;%KHX DopMBI IPAKTUIECKUX 3aHATHI prﬂ?{?;cl)(oc“’ 11)1213&61?1?
JIMHBI
Y4eOHBIM IIIAHOM HE MPELYyCMOTPEHO
4.4. JlabopatopHbie 3aHATHS
TeMbl 1a00paTOPHBIX 3aHATHH U UX TPYI0EMKOCTh IPUBEICHBI B TA0IHIIE 6.
Tabnuua 6 — JlabopaTopHbIe 3aHITUS U UX TPYJAOEMKOCTh
Ne
Ne HaunmeHnoBanne 1abopaTopHBIX paboT Tpynoemxocts, | pasnena
n/n (uac) JCLUTT
JIMHBI
Cemectp 7
1 PacriosHaBaHne 00BEKTa U ONIPEAEICHHE €T0 IeKaPTOBBIX 4 2
KOOP/IMHAT Ha M300PayKEHHH ITyTeM BbIYUCICHHS (QyHKIMU
B3aMMHOH KOPPEISLIMU B POCTPAHCTBEHHO-BPEMEHHOM
obnactu
2 PacniozHaBaHue 0OBEKTOB Ha N300paXKEHUH U ONpEIeTIeHHE 4 2
MapaMeTpoB UX NPOCTPAHCTBEHHOTO BPAILICHHS U
MacIITaOUPOBAHUS OTHOCUTENBHO 3TaJIOHA METOJIOM
KOPPEJSILUHY B HOJISIPHO-JIOTapU(pMUYECKON CHCTEME
KOOpAMHAT
3 HccnenoBanue MeTo1a M3MEpeHHs mapaMeTpoB adHHUHHOTO 3 6
npeoOpa3oBaHus U300paKeHUIT
4 PacrniozHaBaHre 00BEKTOB Ha N300PAKEHUH METOIOM 3 6
Dypre-Memmna
5 PacriozHaBaHue H300paKeHUH, MOABEPTHYTHIX ahOUHHBIM 3 3
mpeoOpa3oBaHusIM
Bcero 17

4.5. KypcoBoe npoekTrpoBaHue/ BBIMTOIHEHHE KYPCOBOH pabOThI

Yu4eOHbIM [IAHOM HE MPEyCMOTPEHO

004.9 O-23 | O6paboTka 1 aHaIU3 U300paKEHUI B 3a1auax 15
MAIIMHHOI'O 3PEHHMS : KypC JIEKIMH 1 MPaKTHYEeCKUX
sanstuid / 10. B. Busunbrep [u gp.]. - M. :
dusmartkuura, 2010. - 672 ¢

004.9T 65 | I'oncanec, P. Lludposast 06paboTka n300paxkeHuii B 20
cpene MATLAB [Tekcr] : MmoHorpadwus / P.I'oHcanec,
P. Bync, C. Dnaunc ; nep. B. B. Yenbnkos. -




DJeKkTpoH. TeKcToBbIe AaH. - M. : Texnocdepa, 2006. -
615c.

004 K78 Kpacuisnukos, H. H. KomnbrorepHas oopaboTtka 75
u306paxeHuil. Mopgoorudeckue onepamnyy 1 ux
npuMeHeHue : yuyeoHoe nocobue / H. H.
Kpacunbnukos, O. U. Kpacunbhukosa ; C.-Ilerep6.
roC. yH-T a3poKocM. npubopoctpoenust. - CI16. : U3a-
Bo I'VAIL, 2010.-42 ¢

004(075) Kpacunsaukos, H.H. MynbTiMeinaTexHOJIOTHH B 103
K78 nH(OPMALMOHHBIX cucTeMax. [IpeacraBienue u
00paboTka H300paKeHUiT B KOMIIBIOTEPE : yueOHOE
nocobue / H. H.Kpacunpuukos, O. . KpacunbHrkosa
; C.-Ilerep0. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHHUS. -
CIIG. : Yzn-Bo I'YAIL 2007. - 132 ¢

Ne n/n Haumenosanue
1 Windows 7 / Windows 8
2 Development studio Visual C/C++
3 Intel OpenCV
4 Gimp
8.2. IlepeueHpb HH()OPMALIHOHHO-CIIPABOYHBIX CHCTEM,UCIIONb3YEMbIX npu

OCYIIECTBICHHH 00Pa30BaTEILHOTO MPOIIECCa M0 AUCIHUIUINHE
Ilepeuenp wHCHONB3yeMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEACTAaBICH B
Tabmure 11.

Tabauua 11— Ilepeuenb HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

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

Ne ni/mt HaunmenoBanue

He npenycmotpeno

7. TlepedeHs 3IEKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB
HH(pOPMALMOHHO-TEIEKOMMYHUKALIMOHHOM ceTr «IHTepHeT»
Ilepeuens 3JIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcoB nH(OpPMAIIUMOHHO-
TEJNICKOMMYHHMKAIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUII OCBOCHMS JTHUCLMIUTHHBI
npuBezieH B Tabuune 9.

9. MatepuanbHo-TexHIYEeCKas Oa3a
CocTtaB  MaTepHalbHO-TEXHHYECKOHl  0a3bl, HEOOXOAMMON Ui  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca Mo AUCHUILIMHE, PeCTaBieH B Tadauel2.

Tabnuia 12 — CoctaB MaTepuaabHO-TEXHHIECKON Oa3bl

Ne HaumenoBanue cocTaBHOM yacTu Howmep ayauropun
n/n MaTepHalIbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAUMOCTH)

Tabmuma 9 — IlepeueHp ONEKTPOHHBIX O0Opa30BATEIbHBIX PECYPCOB HH(OPMALKOHHO-
TEJIeKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»
URL aapec HanmenoBanue

1 | MynbtuMenuifHas JeKIMOHHAS ayUTOPHS

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

Bosnkos B.}O. AnanTtuBHble U HHBapUAHTHbBIC
aIrOPUTMbI OOHAPYKEHUST OOBEKTOB Ha
n300paXKeHUsAX U UX MoJenupoBanue B Matlab
[DnexrponnsIii pecype] : yuebHOE mocobue. —
OnekrpoH. naH. — CII6. : Jlans, 2014. — 192 c.

2 | KomnbroTepHas kiacc

http://window.edu.ru/resource/232/59232/ ®ucenko, B.T. KomnbrorepHas 06paboTtka u
files/itm0292.pdf pacrno3HaBaHHe H300paxeHuil. YueOHoe nocobue.
/ B.T. ®ucenxo,.T.}O. ®ucenko. — CII6: CIIoI'Y
HUTMO, 2008.-193 c. Pexxum goctyna B €AMHOM
OKHe 00pa30BaTeNbHbBIX PECYPCOB

10. OuenouHble cpeacTBa UIsl IPOBEACHUS IPOMEKYTOUHOM aTTeCTallul
10.1. CocTaB OLIGHOYHBIX CPEICTBIUISI MPOBEACHHUS IMPOMEXYTOUYHOW aTTECTAlUu
00y4aronmxcs M0 JUCHUIUIMHE TpUBeIeH B Tabuie 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB AJIsl TPOBEACHUS IPOMEKYTOUHOM aTTeCTallMu

By npomMexyTouHOH aTTecTaluu [IepeyeHb OLIEHOYHBIX CPEICTB

DK3aMeH CnHcoK BOIIPOCOB K DK3aMEHY

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

Springer, 2010. — 812 pp.

http://www.mathworks.com/help/toolbox/ PykoBoacTBO mosIp30BaTes MakeTa AJst
images/images product page.html 00paboTku nzobdpaxenuii B MATLAB

http://www.ipol.im/ OneKTPOHHBIH >KypHal 1o 06paboTke 1
anropuT™Mam aHanmu3a u3oopaxenuii «Image
Processing On Liney.

10.2. B xauecTBe KpHUTEpHEB OLIEHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHHS)
KOMIICTCHIIUH 00y4YaroIMMHCS IPUMEHSETCs 5-0allbHas MIKala OLEHKH CHOPMHPOBAHHOCTH
KOMIIETeHIIMH, KOTOpasi mpuBe/icHa B Tabnuiie 14. B TedueHne cemecTpa MOXKET HCIOIb30BATHCS
100-6annpHast  mKana  MOJYJIBHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEpCUTETa,  IpaBUIIA
HCIOIb30BaHMUSA KOTOPOH, YCTAHOBIECHBI COOTBETCTBYIONIUM JOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabauua 14 —Kpurepun oneHKH ypoBHs cQOPMHUPOBAHHOCTH KOMIIETEHIMI

Or1eHKa KOMIICTSHIIMN

8. IlepeueHb HHPOPMALOHHBIX TEXHOJIOTHH
8.1. IlepeueHp NPOrpaMMHOr0O OOECIICUCHHMS, HCIOIB3yeMOr0 IPH OCYIIECTBICHHU
00pa3oBaTenbHOro MpoLecca Mo AUCLUILIHHE.
IlepeueHsb HcHoONB3yeMOro NpOrpaMMHOro obecrneuenus npeacTasiex B tabmuue 10.

Tabmuua 10— Ilepedens nporpaMMHOro obecredeHus

XapakTepucTuka chOpMHUPOBAHHBIX KOMIIETCHIIUM
5-OasiibHas HIKaia paKrep (hopmp

— oOyuaromuiics ITyOOKO M BCECTOPOHHE YCBOMJI IIPOrPaMMHBII

MaTepuail;

— YBEPEHHO, JIOTHYHO, MOCIIE0BATEIbHO U IPAMOTHO €r0 U3/1araer;
«OTINIHO» — OMMpPasACh HAa 3HAHMSA OCHOBHOM M JOMOJHUTENBHON JIUTEPATYpEI,
«3a4TEHO» TECHO NPHBS3bIBAET YCBOCHHbBIC HAYYHBIE MOJOXKEHHS C MIPAKTHYECKOM

JIeSTEeIbHOCTBIO HATIPABIICHHUS;
— yMeJi0 0OOCHOBBIBAET U apIyMEHTHPYET BbIJIBUTaCMbIC UM H/ICH;
— JIENIAeT BLIBOJILI M 00001EHNS;




OrieHKa KOMIIETEHI N

5-GaiuTbHas IKaa

XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI

— cBOOOJTHO BJIaJICET CUCTEMOI CIIEMAaIM3UPOBAHHBIX IOHATHH.

«XOpOULIO»
<«3Ga4TCHO»

— o0y4aronuiicss TBEP0 YCBOMJI MPOrPAMMHBI MaTtepuall, FpaMOTHO U
[0 CYyLIECTBY H3JIaraeT €ro, ONHMpasChb Ha 3HAHUS OCHOBHOM
JIATEPATYPBI;

— He JI0MYyCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBS3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKON JAESTEIBHOCTHIO
HAIPaBJICHUS,

— apryMEHTHPYET HayuHbIE ITOJ0KCHUS,;

— JIEJIaeT BLIBOJILI U 0000IEHNS;

— BJIQJICCT CUCTEMOM CIICIHATM3UPOBAHHBIX TIOHSTHIA.

«YZOBJICTBOPUTCIIBHO»
«3a4TCHO»

— oOyuaromiuiicss yCBOMI TOJIBKO OCHOBHOH IPOrpaMMHbIA MaTepHall,
M0 CYLIECTBY M3JIaraeT €ro, OMMPasCh Ha 3HAHHMSA TOJIBKO OCHOBHOM
JIUTEPATYPBI;

— JIOIyCKaeT HeCYIIECTBEHHbIC OIIMOKU U HETOYHOCTH;

— HCIIBITBIBAET 3aTPyJHEHHUS B HNPAKTHYECKOM INPUMEHEHMH 3HAHWI
HAaIpaBJIEHUS;

— c11ab0 apryMEeHTUPYET Hay4HbIe MOJIOKEHHS;

— 3aTpyaHseTcs B (OPMYIUPOBAHUH BEIBOAOB M 0000IICHHIT;

— YaCTHUYHO BJIA/IEET CUCTEMOH CNENMATU3UPOBAHHBIX MOHATHHA.

«HEYAOBJICTBOPUTEIIBHO»
<«HEC 3aYTCHO»

— 00y4arolMiACsT HE YCBOMJ 3HAYMTENIBHOW YacTH MPOrpaMMHOrO
MaTepuaa;

— IOMyCKAeT  CYNICCTBCHHBbIE  OMIMOKM ¥  HETOYHOCTH  IPH
paccMoTpeHnH po0ieM B KOHKPETHOM HalpaBJICHUH;

— MCOBITHIBAET TPY/IHOCTH B MPAKTHIECKOM PHMEHEHUH 3HAHUIA,

— HE MOXXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHS;

— He ()OPMYJIMPYET BBIBOJOB U 0000IICHUH.

10.3. TunoBble KOHTPOJIbHBIE 331aHUS WIIH HHBIE MaTEPUAIIBL.
Bormpocs! (3anaun) At 3K3aMeHa NpejcTaBieHbl B Tabmuue 15.

Tabnuua 15 — Borpocs! (3aaun) st SK3aMeHa

Ne i/

Ilepeuens Bompocos (3a1a4) Ul SK3aMEHA

Y4eOHBIM IUTAHOM HE NPEAYCMOTPEHO

Bomnpocs! (3agaun) muist 3auera / qud¢. 3adera npeacTaBieHs! B Tabnuie 16.
Tabnuua 16 — Borpocsl (3aaun) aist 3auera / nudd. 3auera

Ne /it

[epeuenp Bonpocos (3aaa4) st 3a4yera / iudd. 3auera

1 AKTHUBHBIC U NTACCUBHBIE €CTECTBEHHBIE U HCKYCCTBECHHBIC 3pUTCJIBHBIC

CUCTEMBI, CBA3b UX KOHCTPYKIHUU CO CBOWCTBaMHU oxpy)}ca}omeﬁ Cpeanbl.

2 Bu st PXH(bOpMaLII/IH, HU3BJIEKAEMOH €CTECTBEHHBIMU U HUCKYCCTBEHHbBIMH

3PUTCIBbHBIMH CUCTEMAMHU M3 BOCIPUHUMAEMBIX BUACOJaHHBIX.

3 TpyIHOCTH pacIO3HABAHYS M HHTEPIPETAINH BUACONH(OPMALIUH,

00yCIIOBIICHHBIE CBOWCTBAMH OKPYIKAIOIIEr0 MUpPa U KOHCTPYKIHEHt
3pHUTEIIEHBIX CUCTEM.

4 [IpeobpazoBanue Dypbe, ero cpoiictea. [lepenaTounas GyHKIHS CHCTEMBI.

IMonsTre $punbTpa.

W

HponyCKanmne 1 OTpakaroliue roJiorpaMmal.

6 Onrtuueckoe npeodpasosanue Dypoe. ['onorpapuyecknii KoppensTop.

CornacoBaHHbIN M BOCCTAHABIMBAOIINI (QUIBTPHI.

7 T"onorpaguueckre pacno3HaIME aBTOMATHL.

8 Pacno3naBanue n3o0paxenuit Merogom Oypee-MeunHa, IpeuMyIlecTsa u
HEJIOCTaTKH.

9 PacnioznaBanue 06pa3oB B IPOCTpaHCTBE NpU3HAKOB. [locTpoeHue
JVICKPIMHUHAIIOHHON TIOBEPXHOCTH JUI HOPMAJIbHO PACIPEICIICHHBIX
BEKTOPOB ITPU3HAKOB C U3BECTHON KOBAPHALIMOHHOM MaTpUIIEH.

10 Knaccudukarst 00pa3oB METOI0M MaKCHMaJIbHOTO MPaB/IONOI00HSI.

11 ITocTpoeHue TMHEHHBIX JUCKPUMUHALMOHHBIX IOBEPXHOCTEH 110 H3BECTHOM
BBIOOpKE KJIaCCH(ULIMPOBAHHBIX 00pa30B.

12 TlocTpoeHne HETMHEHHBIX Pa3ICISIIOLIMX MOBEPXHOCTEH B MOJHOM Oa3uce
OpPTOHOPMHPOBAHHBIX JIMHEHHO-HE3aBUCUMbBIX HEJIMHEHHBIX (DYHKIHH.

13 TTonuuomel Jlexxanapa, Jlareppa, Dpmura.

14 ITocTpoeHue MmonHOI CHCTEMBbI JIMHEHHO-HE3aBUCUMBIX
OPTOHOPMHPOBAHHBIX (DYHKI[MH MHOTHX [IEPEMEHHBIX Ha OCHOBE MOJIHOM
CHCTEMbI JIMHEWHO-HE3aBUCUMBIX OPTOHOPMUPOBAHHBIX (PYHKILHUIT OTHO
IIEPEMEHHOI.

15 Merton rpaAueHTHOro cycka. AJrOpuT™M 00yUYeHHs MEPLENnTPOHA Kak
YJacTHBIH Cllydail METOa TPaMEHTHOrO CITyCKa.

16 Hckyccrennas Heliponnas cetb BACKPROPAGATION, anroputm ee
o0y4eHusL.

17 TloHsATHS KOBapUAIMOHHOI MATPHIBI 1 COOCTBEHHBIX BEKTOPOB.
IIpeobpazoBanue Kapynena-Jlossa.

18 Knactepuszaius metogom K urepaTuBHBIX BHYTPUTPYIIIOBBIX CPEIHUX.

19 Krnacrepusanusi rucTorpaMMHBIMA METOAaMH U METOI0M TPpa)oBOTO
pa3OuecHuUsL.

20 MeTpHKH B IPOCTpaHCTBE Npu3HakoB. PaccrosHue Maxanonobuca.

21 VuBapuanTHBIE nIpu3HaKy. [Ipoexuy Npu3HaKoB Ha NOANIPOCTPAHCTBA,
WHBapHaHTHBIE K TPeoOpa30oBaHUi0. MOMEHTHBIE MHBAPUAHTHL. IHBapHaHThI
Dypoe.

22 TIpoekuus n300paxkeHus Ha IPOCTPAHCTBA, MHBAPUAHTHBIC K TUIY OOBEKTA.
Crioco6 mocTpoeHust 0000LICHHBIX ATAJTOHHBIX (YHKLUH 151 H3MEpEHUs
napaMeTpoB adhHHHOrO MpeodpazoBaHusl.

23 H3mepenne napameTpoB CMELIEHUS! 1 HEPABHOMEPHOT'O 110 HAIPaBIECHUIO
MACIITa0MPOBAHUS C TIOMOIIBIO KOPPEISIHH H300paKeHUsI ¢ 0000IIEHHBIMU
9TAIOHHBIMHU (DYHKLHUSIMH.

24 M3mepeHue napaMeTpoB BpalleHNUs, 3epKaJIbHOTO OTPAXKEHUS U
MacCIITaOMPOBAHUS C TIOMOIIBIO KOPPEISAIMH H300paXKeHUs ¢ 0000IIEHHBIMI
9TAIOHHBIMHU (QYHKIHUSIMH.

25 CuHTakcH4YecKoe pacro3HaBaHue 00pa3oB. @opMaibHbIE TPAMMATHKH:
angaBuT, NpeUIOKEHHE, A3bIK, TpaMMaThKa. [IpuMeps! rpaMMaTHK.
IIpuMeps! NOPOXKICHUS NPEJIOKEHUH C TTOMOLIBIO IPAMMATHK.

26 IIpumeps! onucanus JByMEPHbIX 00BEKTOB C IOMOLIBIO (POPMAIbHBIX
rpamMMaTHK. [IprMepbl CHHTAaKCHYECKOTO PaCIO3HABAHHUSI XPOMOCOM.

27 Viry4meHnne Ka4ecTBa H300paKeHUs C IIOMOIIBIO HU3KOYACTOTHON 1
BBICOKOYACTOTHOM (DUIIBTpAIMU B IPOCTPAHCTBEHHOI 001aCTH 1 00J1aCTH
CIIEKTPA MPOCTPAHCTBEHHBIX YaCTOT.

28 VYirydiieHue kauecTBa M300paskeHus IyTeM yAaJICHHUs! ONpeIeIeHHBIX
YYaCTKOB CHEKTPA €0 NPOCTPAHCTBEHHBIX YaCTOT.

29 VirydiieHue kauecTBa H300paXkeHHs IIyTeM PEryJIMPOBAHUS JIOKAIbHON

KPYTH3HBI IEPEAATOYHON XapaKTePUCTUKU «BXOIHAS SIPKOCTh MHKcena /
BBIXO/IHAsI SPKOCTh MUKCEIIay.




30

[IpeobpaszoBanue Xada.

31

AnmpoKcuMaIys KOHTYPa OTpe3KaMH MPSIMBIX JTHHUH METOZIOM
HaMMCHBLIMX KBAJIPAaTOB.

32

Mopenb CTpYKTYPHOTO aHalli3a KOHTYPHBIX N300paXeHHH, PE/II0KEHHAS
My4HHKOM 1 3aBaJIMIINHBIM.

33

Brinenenne rpanun ¢ nomomsio LOG- u DOG-¢unsrpos. [Toctpoenue
KOHTYPOB C IIOMOIIBIO AeTeKTopa KpaeB KoHHu.

51 OnHoypoBHeBasi HelipoHHast ceTh Xomnduiaa-TaHKa s CTPYKTYPHOTO
pacno3HaBaHUsl U300 pasKeHUI.

52 Hckyccrennas neliponnas cetb NEOCOGNITRON: crpykrypHOe
pacrno3HaBaHHe U300paXeHHUH, IPUHLUI aJANTHBHOIO PE30HAHCA.

53 AdduHHBIE U IPOEKTUBHBIE IPEOOPA30BaHUS U HIEMEHTBI H300paXKeHUI,
YCTOHUYMBBIE K TAKUM MPEOOPa30OBAHUAM.

34

ITousiTre rpagueHTa. BeraucieHue momst rpaiHeHToB C MOMOIIBI0 MAaCOK
I[Mpesutt, Cobensi, Pobeprca.

35

[TonsTtue TekcTypsl. Onucanue TEKCTYphl ¢ TOMOLIbI0 Macok JlaBca.

IepeueHp TeM [yisi KypCOBOTO IPOEKTHPOBAHHUS/BBIIIONIHEHHS KypCOBOW paboThI
IIpeAcTaBIeHbI B Tabuie 17.
Tabnuua 17 — [lepeueHb TeM Uil KYPCOBOTO MPOSKTHPOBAHUS/BBIIIOJIHEHHUS KYPCOBOW paboThI

36

IMonsTre Texctypsl. OnucaHue TEKCTYPbI C MOMOLIBIO THCTOrPaMM
napameTpoB (hopMbI TEKCEIIOB.

No /i IpumepHsIil HepeyeHb TeM 11 KypCOBOTO NPOEKTUPOBAHUS/BBINOTHEHHUS
3 KypcoBOi paboThl

37

ITousiTue TCKCTYPBbI. Onucanue TEKCTYPBHI 110 IIJIOTHOCTU pacnpeaCICHUs
T'paHUIl pa3HOr0 HAITpaBJICHHUSA. Onucanue TEKCTYPHBI IO CCKBCHTaM.

Y4eOHbIM IJIAHOM HE IPElyCMOTPEHO

38

INonsiTne Texctypsl. OnucaHne TEKCTYPHI ¢ TIOMOIIBIO aBTOPErPECCHH
SIPKOCTH TIMKCEJIA TI0 €r0 OKPECTHOCTSIM Pa3HbIX MOPSIIKOB.

39

[Nonsitue TekcTypsl. OnmcaHrue TEKCTYyphl HA OCHOBE MATPUI] CMEKHOCTH.

40

INonsiTne Texctypsl. OnrcaHne TEKCTYPBI HA OCHOBE CIIEKTPAILHOTO
MOJX0JA.

Bompocsl 1y mpoBeAeHHS INPOMEXKYTOYHOH AaTTeCTallud B BHAE TECTUPOBAHUS
mpejcTaBiceHsl B Tabmuie 18.

Ta6muma 18 — [IpuMepHsIii nepedeHb BOIIPOCOB VISl TECTOB

Ne i/ ITpumepHBIil nepeyeHb BOIPOCOB JUlsl TECTOB

41

INonsiTne Texctypsl. OnucaHne TEKCTyphl HA OCHOBE CTATHCTHYECKUX
MIPU3HAKOB.

Y4eOHBIM IIJTAaHOM HE NPEYCMOTPEHO

42

OObEeKTHO-HE3aBUCHUMBI CTPYKTYPHBIN aHAIN3 KaK allbTepHATHBA
OrpaHUYCHHBIM BO3MOXKHOCTSIM KOPPEJISALHOHHBIX PACIIO3HAIOIINX CUCTEM U
9KCIEPTHBIX cucteM. OfIee MOHATHE O CTPYKTYPHOM OIHCaHUH
M300paKESHHH.

IlepedyeHb TeM KOHTPOJBHBIX PabOT MO JHUCLMILUIMHE OOYYaIOIIMXCS 3a04HOH (HOpMBbI
00y4eHusl, Ipe/IcTaBieHb! B Tabnuie 19.

Tabmmuma 19 — IlepedeHb KOHTPOJIBHBIX paboT

43

Meron OonpeacyieHUus N3MEHEHUS HaKJIOHA ITOBEPXHOCTHU 10 IIPOCKTUBHOMY
npeoGpaaoBaHH}o HaG.IIIOIIaCMLIX Ha HEHl TEKCEIIOB.

Ne n/n [lepeueHb KOHTPOIBHBIX PAOOT

Y4eOHBIM IUTAHOM HE NPEAYCMOTPEHO

44

Crpaterus GOpMHUPOBaHHS 30H BHUMAHUS: METO/IbI a/IalITAllH [TOJIOXKEHHUS,
pa3mMepa 1 (HOpMbI 30HBI BHUMAHUS ¥ AMANA30HA SPKOCTH IIHKCEIOB
BBIJICIISIEMOTO B HEil 00bEKTa.

45

O NpUMEHUMOCTH CTPYKTYPHOTO KJIaCCHU(HUKATOPA, UCTIOIb3YIOLIETO
€AMHYIO MOJICNIb TEOMETPHUYECKOT0 IPeoOpa30BaHMs, U1l COIOCTABICHUS
M300paKeHU It TPEXMEPHBIX U IUIOCKHX cleH. [IyTu peneHus mpobaeMsl
CTPYKTYPHOI'O QHAJIN3a TPEXMEPHBIX CLICH.

46

MHoroypoBHEBbIil KOHTYPHBII CTPYKTYPHbII KiaccudukaTop, peanusaims B
HEM METO/ia aJalTHBHOTO PE30HAHCA Ha YPOBHE PEMOHTHUPOBAHUS TPYIIII
CTPYKTYPHBIX DJIEMEHTOB.

47

[Tpumep peanu3anyy MeTOAa aAaTHBHOTO PE30HAHCA ITPU
PEMOHTHPOBAHUH CTPYKTYPHBIX OITMCAHUH KOHTYPOB B HEPAPXUUECKOM
CTPYKTYPHOM KJIaCCH(UKATOPE.

48

MeTtobl rpyNNUPOBAHUSI KOHTYPHBIX CTPYKTYPHBIX 2JIEMEHTOB.
JIByXypOBHEBOE HEPAPXUUECKOE CTPYKTYPHOE COOCTABIICHHE
n300paXKeHUI Ha YPOBHSIX CTPYKTYPHBIX 2JIEMEHTOB M I'PYIII HJIEMEHTOB.

49

CTpyKTypHOE CONOCTaBJICHHE H300paskeHui myTeM 00Xo0/1a iepeBa
pewenuii. KoHTypHBIE CTPYKTYPHBIE 3JIEMEHTHI, IPUMEHSIEMbIE TIPH
COMNOCTABJICHHH; UX COOCTBEHHBIE APAMETPBI U APAMETPhl B3aUMHOTO
nonoxeHust. OObEKTHO-HE3aBUCUMBIE OTPaHUYEHUS, HCTIOIb3yEMbIe IPU
COIIOCTABJICHUH CTPYKTYPHBIX OITHUCAHUMH.

50

O HeoOXOMMOCTH I'PYHIUPOBAHUS MPOCTHIX KOHTYPHBIX CTPYKTYPHBIX
ameMeHTOB. [[ByXypoBHEBas nepapxudeckas HeiipoHHas ceTh Xonduima-
Tanka, peayn3yromiasi IPUHIMI 3IAIITHBHOTO PE30HaHCA.

10.4. MeTtognueckue MaTepHabl, OnpeAeNsIomue MIPOLE Ty PhI OLIEHUBAHMS
WHIMKATOPOB, XapaKTePU3YIOUIMX JTambl (OPMUPOBaHHS KOMIICTCHIHMH, COAEp)Karcs B
JIOKAIBbHBIX HOpMAaTuBHBIX aktax [ YAII, permaMeHTHpyIOmIMX HOPAIOK M IPOLELYpY
MIPOBECHHUS TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOYHOW aTTECTAUH 00YYAOIINXCSI
T'VAIL

11. Meroauueckue yKa3aHus Ui 00yYarOIIMXCSl IO OCBOCHUIO TUCIIUTLIHHBI

11.1. Meroguueckne yka3aHus Ui OOydaromMXCs II0 OCBOCHHIO JIEKIMOHHOTO
Marepuaa

OCHOBHOE Ha3HAUCHHUE JIEKIMOHHOIO MaTrepualia — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riry0oKoe M SICHOE M3JIOKEHHE ydeOHoro marepuana. HasHaueHWe COBpEMEHHOH JIEKIHMH B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI MOJYYUTb BCIO MH(MOPMALMIO MO TEME, a B OCBOCHHHU
(yHIaMEHTaIBHBIX MPOOJEM JUCHUIUIMHBL, METOJOB HAYYHOIO IIO3HAHWUS, HOBEHIIMX
JIOCTIDKECHUH Hay4HOH MbIcIH. B yueOHOM mpomecce JIeKIus BBIIOIHSAET METOMOJIOIMYECKYIO,
OpraHu3alHOHHYI0 U HH(OOPMALMOHHYI0 (QyHKIMH. JIeKIHs pacKkpblBaeT MOHATUHHBINA armapat
KOHKPETHOIl 00JacTu 3HaHus, e€ NpoOieMbl, 1aeT LEJIbHOE IPEeJICTaBICHHE O AUCLUILIUHE,
MIOKa3bIBAaeT B3aUMOCBA3b C APYTHMH JUCIUIIIMHAMH.

[lraHupyeMble pe3yabTaThl IPH OCBOCHHH 00YYAOIIUMICS JIEKIIMOHHOTO MaTepraia:

— TOJNyYeHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBA3AaHHBIX 3HAaHWH, YpPOBEHb
KOTOPBIX OTIPEIENSIeTCS eJIeBOH YCTAHOBKOM K KaXXI0H KOHKPETHOU TeMe;




—  IOJIyYE€HHE OIbITa TBOPUECKOU pabOThl COBMECTHO C MPEIOIaBaTEIeM;

— pasBuTHe NPOPECCHOHATIBHO-IEIOBBIX  KAuyecTB, JIIOOBH K  TMPEAMETy |
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIILICHHSI.

— MOsIBJICHHE HE0OXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITENIbHOM PaboThI;

— T[OJydYeHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHHKH H O
MPOrHO3€ WX Pa3BUTHSA Ha OJKOKaMIINe ro/bI;

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

—  IOJyYeHHE TOYHOI'O MOHUMAaHHs BCeX HEOOXOJUMBIX TEPMUHOB M HOHSTHI.

JleKnMOHHBIN MaTepHan MOXKET CONPOBOXKIATHCS NEMOHCTpAIlMel CIallIoB |
WCIIOJIB30BAaHHEM PA3JaTOYHOrO MaTepuallia IpH IPOBEICHUM KOPOTKHX JHUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHS OT/ACNBHBIX TEMATUK 110 JUCIUIIINHE.

11.2. Meroauueckue yKka3aHusl Uil OOy4aroOLIMXCS IO BBIMOJHEHUIO J1a00PaTOPHBIX
pabot

B xome BeImONHEHMS Ta0OpAaTOPHBIX pabOT OOyYaArOIIMICS [ODKEH YIIyOuTh
3aKpPENMTh 3HAHUS, NPAKTUYECKHE HABBIKH, OBJAJCTh COBPEMCHHOW METOAMKOM M TEXHHKOMN
9KCIIEPUMEHTa B COOTBETCTBUHM C KBAIM(HUKAIMOHHONW XapaKTePUCTUKOH oOydaromerocs.
BeinosiHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIEPHMEHTAIBHO-NPAKTHYECKOH, pacuyeTHo-
AHAJIMTUYECKOH 9acTell U KOHTPOJIBHBIX MEPOIPUATHI.

BeimonHenne 1ab0paTopHBIX PabOT OOYYArOLIMMCS SIBISIETCSI HEOTHEMIICMOH YacCThiO
N3Y4YeHHS] AUCLUIUIMHBI, ONpeneaseMOd ydeOHbIM IUIAHOM, W OTHOCHTCS K CpEICTBaMm,
00€ecreYnBaIOIUM PELIEHHE CIIENYIOIHUX OCHOBHBIX 3324 00y4aloIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBIEHHH U OOBEKTOB,
H3y4aeMbIX B paMKax JAHHOH AMCLUMUILINHBL,

— 3aKpeIUICHHe, Pa3BUTHE M JETAlHM3allMs TEOPETHYCCKMX 3HAHWH, IMOMYYSHHBIX Ha
JIEKLIHUAX;

—  TOJyueHHe HOBOH MH(OPMAIMH [0 U3y4aeMON TUCLMILIHHE;

— IOpHOOpEeTeHHE  HABBIKOB  CAMOCTOATENBPHOM  paboTsl ¢ 1abOpaTOpHBIM
obopymoBaHHeM 1 IpUOOpaMu.

11.3. Meroauueckue yka3zaHust JUisi 00YYarOIMXCS O MPOXOXKICHUIO CAMOCTOSTEILHON
paboTsI

B X0Z¢ BBINOJHEHUS] CAMOCTOSTEIBHON PabOThI, 00YYAIOMINIACS BBIIOIHICT PaboTy Mo
3aJlaHUI0 M IPH METOIUYECKOM PYKOBOJCTBE IPEHOJaBaTeisi, HO 0e3 ero HeImocpeICTBEHHOIO
y4acTusi.

Jnst oOyuaromuxcst Mo 3a04HON (hopMe OOyuUeHHsI, caMOCTOsITeNIbHas padoTa MOXKeT
BKJIFOUATh B ce0si KOHTPOJIBHYIO paboTy.

B mpouecce BBIIOJIHCHUS CaMOCTOSATENBHOI paboThl, y obydaromerocs: Gopmupyercs
Lesecoo0pasHoe IIIaHMpOBaHHE paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BHBATh YMEHUS
U HaBBIKM B YCBOGHHM M CHCTEMATH3alMU NPUOOPETaeMbIX 3HAHUH, 0OECreYMBaeT BBICOKHUIA
YPOBEHb YCHEBACMOCTH B MEpPHOJ OOYYEHHS, MOMOraeT IMOJYYUTh HABBIKH IOBBIILICHUS
poQeCCHOHATBHOTO YPOBHSI.

MeroanueckuMy  MaTepualaMH, — HAnpaBisIOIMMH  CaMOCTOSITENIbHYIO — paboTy
00y4arOIIHUXCSISBIISIOTCS:

—  y4e0HO-METOANYECKUIl MaTepHal 0 AUCLUILIHNHE;

— METOJUYECKHE YKa3aHHS MO BBIMOJHEHHIO KOHTPOJBHBIX Pa0oT (71t 00ydaromumxcs
110 3204HOM Popme 00yueHus).

11.4. Meronuveckne yKazaHus JUIs OOYYaroIIUXCS IO TIPOXOXICHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJNB YCHEBaEMOCTH IIPEIyCMaTpUBacT KOHTPOJb KadyecTBa 3HAHUM
oOy4aromuxcs, OCyIIECTBISEMOr0 B TEUCHHUE CEMECTpa C IIEIbI0 OICHMBAHUS XO/a OCBOCHUS
JACIUITIHHBL.

11.5. Meroauueckue ykazaHusi A1 oOydaroLMXCs 110 IMPOXOXKIECHUIO MPOMEXKYTOYHOM
aTTeCTalHy.

IIpomexxyTouHast — arTecTauus  OOy4yarONIIMXCS  NPEAyCMaTpPUBAeT  OLIEHHBAHHE
IPOMEIKYTOUHBIX U OKOHUYATENIbHBIX Pe3yJIbTaTOB 00ydeHus 1o pucuumimHe. OHA BKIIOYAeT B
cebs:

— mubdepeHIUpOBaHHBIA  3a4eT — 93T0 (opMa OLEHKH 3HAHWH, MOJYYECHHBIX
00y4aromuMes IpU M3y4EeHUH JUCLHUIUIMHBL, IPH BBIIOJHEHHH KYPCOBBIX MPOEKTOB, KypPCOBBIX
paboT, Hay4YHO-UCCIIEIOBATENILCKUX PA0OT M MPOX0XKIECHUHU MPAKTUK C ATTECTALMOHHOM OLEHKOMH
OTIIMYHON, «XOPOILOY, «yTOBIETBOPHTEIBHOY, KHEYTOBICTBOPHTEIEHOY.



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL

Jlata BHECeHUs
M3MEHEHHH U
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