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AHHOTaNINA

Huctumumza «Cucremsl TUppoBoii 00pabOTKH CUTHAJIOB» BXOJHUT B 00pa30BaTEIbHYIO
IporpaMMy BBICHIET0 00pa30BaHMs — IPOrpaMMy MarucTpaTyphl 10 HANIPABJIECHUIO MOArOTOBKH/
cnenquanbHoctTd  11.04.03  «KoHcTpynpoBaHME M TEXHOJOIMS 3JEKTPOHHBIX  CPEJICTBY»
HanpaBJIeHHOCTH «[IpoeKTMpoBaHME M KOHCTPYMPOBAaHUE BCTPAaMBAEMbIX CHUCTEM UL
KOCMHYECKOT'0 ¥ paKEeTHOTO 000pyAoBaHus». Jucuumirna peanusyercs kadenpoit «Neldy.

JucuuiuinHa ~ He  sBIseTcs  00s3aTenbHOM  NpU  OCBOGHHH  OOYy4aroIuMCs
o0pa3oBaTeNbHONW TMPOrpaMMbl W HAaIpaBlieHa HA YriyOneHHOe (OPMHPOBAHUE CIEAYIOLINX
KOMIIETECHIINH:

I1K-2 «Cnocobern  pa3pabareIBaTh 3¢ PeKTUBHBIC QITOPUTMBl  PELLIECHUs
c(OpMYJIMPOBAHHBIX 33JaY C MHCIOJb30BAaHMEM COBPEMEHHBIX $3bIKOB IPOTrPAMMHUPOBAHMI,
HCKYCCTBEHHOT'O MHTEJJICKTa U 00ECIIEYNBATh UX IPOTPAMMHYIO PEaTU3aIHIO»

I1K-9 «CniocoGeH pa3pabaTbiBaTh METOAMKH BBIIIOTHEHUS aHAIUTUYECKUX paboT»

[IK-18 «I['oTOBHOCTH HCHOJIB30BaTh 3HAHUE OCHOBHBIX METOJOB HCKYCCTBEHHOTO
MHTEJUIEKTa B MOCIIeAYIOIIeN IpopecCHOHaNbHOM AesTeIbHOCTI

ConepxaHue AUCHUILTUHBI OXBaTBIBAET KPYT BOIPOCOB, CBS3aHHBIX C HU(POBOIA
00pabOTKOI CUIHAJIOB Pa3HOM MPHUPOJIbI, B YACTHOCTH, U300PAKECHUH.

[IperoaBanre MUCHMIUIMHBI TPEIYCMAaTPUBACT ClieAyIomme (HOPMBI OpraHU3alUN
y4eOHOro mnpolecca: JEKIUH, jJabopaTopHble pabOThl, CaMOCTOATENbHAs paboTa CTYyJEHTa,
KOHCYJIbTaI1H.

[TporpaMMoil IHUCLMIUIMHBI IPELYCMOTPEHBI CIEAYIOIUE BUABl KOHTPOJIS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B popMe 3a4eTa.

OOwiast Tpy10EMKOCTh OCBOEHMS JUCLHUIUIMHBI COCTABISAET 2 3aYeTHBIX €IUHUIBI, 72
yaca.

SI3pIK 00y4EHUS 110 TUCHUIIIMHE KPYCCKUN

1. TlepeueHb maaHUPYyEMBIX PE3YJIbTATOB OOYUYEHUS MO AUCLUIINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

Ilenpto mpenopaBaHust AUCUUIUIMHBL « CucTeMmbl IU(PPOBOH 00pabOTKH CHUTHAJIOB»
aBisieTcs (OpMUpPOBaHKUE MPOPECCHOHATBHON MOATOTOBKH CTYJCHTOB B 00JaCTH COBPEMEHHBIX
IOPAaKTUYECKUX  METOJ0B  IPOEKTHUPOBAHHUA U CONPOBOXKICHMS
MH(POPMAIIMOHHBIX CHUCTEM pa3JIMYHOTO HA3HAYEHHS B YacTH aBTOMATUYECKOH 00paboTKH
CUTHAJIOB Pa3HOM MNpHUpOJbl M, B YAaCTHOCTH, aHalIM3a M paclO3HaBaHMUs M300pa)KeHUH U
pa3BUTHE HABBIKOB Pa3pabOTKH TAaKUX CUCTEM B BUJIE€ IPOTPAMMHBIX MOJIETICH.

1.2. JlucuuimivHa  BXOJHT B
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTENIbHON MPOrpaMMbl BBICHIETO 00pa3oBaHus (nanee —

TECOPETUICCKUX u

OI1 BO).

coctaB  4acTd, (GopMUpYeMOil  ydyacTHHUKaMu

1.3. IlepeueHb MIAHUPYEMBIX PE3yIHTATOB OOYUCHHUS 11O JUCIHUILTUHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3yibTaTamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus AMCHMUILTUHBI O0YYAIOIIUIACS JOKEH 0071a/laTh CIEAYIOIMNUMU
KOMITETEHIMSIMH UM UX YacTsMHu. KOMIeTeHIIMN U MHAUKATOPBl UX JOCTH)KEHUS IPUBE/ICHBI B

Tabmune 1.

Tabnuma 1 — [lepeuenp KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Konu
Kareropus (rpymnmna) Koz v HanMeHoBaHME HHIUKATOPA JOCTHIKEHUS
HalMEHOBaHUE
KOMIIETEHIIUH KOMIIETEHIH
KOMIETEHIIUU
[1K-2 Cnocoben
a3zpabaThIBaTh
pasp [1K-2.3.1 3HaTh METOABI pa3padOTKH
3¢ deKTUBHBIC
MHTEJUIEKTYyaJIbHBIX aJITOPUTMOB PELICHUS
AJITOPUTMBI PELICHUS
Hay4YHO-UCCIIEI0BATENIbCKUX 3a/1a4
chOopMyJIMPOBAHHBIX
saxad ¢ [IK-2.Y.1 ymMeTp uCnonabp30BaTh alrOPUTMBI
pelIeHNs UCCIIE0BATENbCKUX 3a/1au C
HCII0JIb30BAHUEM
IIpodeccnonanbHble UCIOJIb30BAHUEM COBPEMEHHBIX S3bIKOB
COBPEMEHHBIX
KOMIIETEHIIUH J3LIKOR [IPOrpaMMHUPOBAHMUSI, B TOM YHUCIIE aITOPUTMBI C
HCIOJIb30BAHUEM UCKYCCTBEHHOI'O UHTEJIEKTa
IIPOrpaMMHPOBAHMSI,
[1K-2.B.1 BnaseTh HaBbIKaMu pa3pabOTKH
HCKYCCTBEHHOTO
CTpaTEruy U METOJOJIOTUN UCCIIEIOBAHUS
WHTCIICKTa 1 KOHCTPYKIIUH 3JIEKTPOHHBIX CPEJICTB U
obecreunBaTh UX Py p p
TEXHOJIOTMYECKHUX TPOLIECCOB
IIPOrpPaMMHYI0
pean3anmo
I1K-9.3.1 3HaTh cucTeMHBIN aHAJIN3 U
YIpaBJIEHUE; TEOPHUIO MPOIIECCHOTO YIIPaBJICHMUS;
METO/IbI INIAHUPOBAHUS IPOEKTHBIX padoT;
[IK-9 Cnocoben [1IK-9.Y.1 ymeTs nIpoeKTupoBaTh METOJUKY
pa3pabaTbIBaTh pa3paboTKU TpeOOBaHUM U MPOEKTHBIX PEIICHUI
[IpodeccuonanbHbie | METOAUKHU U yNpaBJIeHUs] UMHU MO YCIIOBUS MPOEKTA WU
KOMIIETEHIINH BBITIOJTHEHUS mporuecca
AHAIIUTUYECKUX [1K-9.B.1 BnaseTh HaBbIKaMU IUIAHUPOBAHUS
pabot MPOEKTHBIX padoT; HaBBIKAMHU BBIOOpPA METOAMK U
111a0JIOHOB BBIMOJIHEHHS aHAJTUTHUECKUX padoT;
HaBbIKaMU IIOJrOTOBKU U MPOBEACHHUS
MIpe3eHTAaIHH.
IIK-18 I'oTroBHOCTH I1K-18.3.1 3HaTh TEOpETUUECKNE OCHOBBI aHAIN3a
HCIIOJIb30BATh JAHHBIX U MATMHHOTO O0y4YeHus
[IpodeccronanbHbIe
KOMITETEHIIHH 3HAHUE OCHOBHBIX [IK-18.Y.1 ymeTh npuMeHSATh METOAbI
METOJI0B MalIMHHOTO 00y4€HHUs, IOArOTaBINBaTh JaHHbIE

HCKYCCTBCHHOI'O

Y MHTEPIIPETUPOBAThH PE3yIbTaThl




HHTEJICKTA B I1IK-18.B.1 B1ameTs HaBLIKOM OLIEHKH

MOCJIe Ty OIIEH MIPUMEHUMOCTH aJITOPUTMOB, BO3MOKHBIX PHCKOB
po(heCCHOHANBHOM | U MTOCIEACTBHI OMIMOOK, ITOMCKA OMTHMAITbHBIX
JIeATEIbHOCTH penieHui i pabouux 3aaa4

2. Mecro aucuuruinael B cTpykType Ol
JuctumuinHa 0a3upyeTcs Ha 3HAHUAX, paHee MPUOOPETCHHBIX CTYIEHTAMHU NP U3YYCHUU
CIEIYIOIINX AUCLIUTIINH:
— Maremarnka;
— Hudopmaruka;
3HaHuUs, MOJYYEHHbIE NPU H3YYCHUH MaTepuaia JaHHOW JUCUMIUIMHBI, UMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS MIPU U3YUYEHUH IPYTUX JUCLMUILIUH.

3. OOBEeM U TPYIOEMKOCTh AUCIUILIAHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI MO TUCHUIUIHHE (M pachpeeieHue 3TOM TPYI0EMKOCTH 110 CEMECTpaM) MPEICTABICHBI B
tabnuue 2.

Tabnuna 2 — O0beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpynoemMKoCTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
No2
1 2 3

Oowan mpyooemKocmo oucyuniuHbl, 272 2/ 72
3E/ (1ac)
H3 nux uacoe npakmuueckoit n0020moeKu 17 17
AyoumopHhuie 3anamus, BCETo vac. 34 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npakTuyeckue/cemuHapckue 3anstus  (I13),

(gac)

nabopaTtopHbie padoTs (JIP), (yac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 38 38
Buo npomesxcymounoit ammecmayuu: 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3au, | 3ayer 3auer
OK3.%%)

*% o
IIpumedanue:  kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHBI IO pa3jeiaM U BUIaM 3aHSITHIA.
Pazensl, TeMBI TUCIUATIIMHBI U UX TPYJAO0EMKOCTh IPHUBEICHBI B TA0JIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznen 4. 3 8
Pazgen 5. 2 8
Paznen 6. 3 12 7
Hroro B cemectpe: 17 17 20
HToro 17 0 17 0 20

[lpakTHyeckas IOATOTOBKA 3aKIIOYAeTCSs B  HEMOCPEACTBEHHOM  BBHITOJHEHUH
Oo0y4aroIMMHUCS ~ OIpENEeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oyaymei
npodecCHOHAIBHON AEATEILHOCTHIO.

4.2. CoaepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B TaOIUIIE 4.

Tabnuna 4 — ConeprxaHue pa3JesioB U TeM JEKIHOHHOTO UK

Howmep pa3znena Haszpanue u cogepxkaHue pa3iesioB U TEM JICKIMOHHBIX 3aHATHI
1 CuctemMbl KOMITBIOTEPHOTO 3PEHUS - OCHOBHBIE TTOHSITHSI.
Tema 1.1 - AKTUBHBIE ¥ [AaCCHUBHBIE €CTECTBEHHBIE WU

HWCKYCCTBEHHBIE 3PUTEIbHBIE CUCTEMBI, CBA3b UX KOHCTPYKLIMH
CO CBOMCTBaMU OKPY’KaIOIIEH Cpebl.
Tema 1.2 - Buasl uadopmarym, n3BIeKaeMOil eCTECTBCHHBIMU H

HCKYCCTBEHHBIMU 3pUTEIbHBIMU CUCTeMaMU u3
BOCIIPUHUMAEMBIX BUCO/IAHHBIX.
Tema 1.3 - TpyAaHocTH paclo3HaBaHHUS U HHTEPIPETAIUH

BUJICOMH(OPMALINH, 00YCIIOBIICHHBIE CBOHCTBAMHU OKPY>KAIOIIETO
MHpa ¥ KOHCTPYKIUEH 3pPUTEIBHBIX CUCTEM.

2 Koppensiuonnbsie MeTo/1bl pacrio3HaBaHUSI 00pa30B

Tema 2.1 - [IlpeobpasoBanue @Dypre, ero CBOIICTBa.
[lepenarounas Gynkuus cucremsl. [loHsTre punbTpa.

Tema 2.2 - IIponyckaromue 1 0Tpaykarolue roJIorpaMmBbl.

Tema 2.3 - Onrtudeckoe  mpeoOpazoBanue  Dypebe.
I'onorpaduueckuii KOppenATop. l'onorpaduueckue
PAaCIIO3HAIOIINE ABTOMATBHI.

Tema 2.4 - Pacno3naBanme uzoOpaxenuii metogom Dypbe-
MemnrHa, IPEeUMMyIIECTBA U HEAOCTATKHU.

Paznesibl, TeMbl JUCIMITIHHBI Jlexumu | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 2
Paznen 1. 3
Paznen 2. 3 16 8
Pa3nen 3. 3 6 8

3 Pacno3naBanue 00pa3oB B MPOCTPAHCTBE MPU3HAKOB (0O0yUYeHHE
C YUUTETIEM).
Tema 3.1 - OcHOBHBIE MTOHATHS. [Toctpoenue
JTUCKPUMHHAITMOHHON MMOBEPXHOCTH TUTST HOPMAaJIbHO

pacmpeiesieHHbIX ~ BEKTOPOB  IIPU3HAKOB  C  HM3BECTHOMU
KoBapHalroHHo Marpuuen. Knaccudukanus o6pa3oB MeTo10M
MakcuMajipHOro  mpaBaononoOusi. [locTpoeHune  nHMHEHHBIX
JUCKPUMHUHALIMOHHBIX MOBEPXHOCTEH IO HM3BECTHOM BBIOOpKE
KJ1accu(UIIMPOBAHHBIX 00PA30B.

Tema 3.2 - [IlocTpoeHrne  HENMHEHHBIX  Pa3ICSIONIUX
MOBEPXHOCTEH B MOJIHOM 0a3znce OPTOHOPMHUPOBAHHBIX JIMHEHHO-
HE3aBHCUMBIX HeNMHEWHbIX ¢yHkiuil. [lonmuunomsr Jlexannpa,
Jlareppa, Opwmura. IlocTpoeHne NOMHOW CHUCTEMBI JIMHEWHO-
HE3aBHCUMBIX  OPTOHOPMHPOBAaHHBIX  (YHKIMH  MHOTHX
IIEPEMEHHBIX HAa OCHOBE IIOJIHOM  CHCTEMBl  JIMHEMHO-
HE3aBUCUMBIX OPTOHOPMUPOBAHHBIX byHKIUi OJIHOU
IIEPEMEHHOM.




HckycCcTBEHHBIE HEMPOHHBIE CETH, PEATU3YIOUIUE MOCTPOCHHUE
JUCKPUMHHAIIMOHHOW ITOBEPXHOCTHU B MMPOCTPAHCTBE IMPU3HAKOB.
Tema 4.1 - Mogenu Hueiipona. Ilepuentpon Poszen6narra, ero
oOydeHnue. MeToji TpalUEHTHOTO CIyCKa. AJTOPUTM OOy4eHHUS
NEPUENTPOHA KAK YACTHBIA Cllydyal METOJa TIPaJUEHTHOIO
CITyCKa.

Tema 4.2 —HckyccrBenHas HEHUPOHHAs ceThb
BACKPROPAGATION, anroput™m ee o0y4eHHs.

(gac)

‘ JIUHBI

Cemectp 2

1 | Pacnmo3naBanue 0ObEKTa U ONPEIEIICHUE €T

obOmactu. Yacte 1.

JIEKapTOBBIX KOOPAUHAT HAa U300paKECHUH
MyTEM BBIYHUCICHUS (PYHKIIUN B3aUMHOMN
KOPpEJIALMH B IPOCTPAHCTBEHHO-BPEMEHHOM

1,5

2 Pacrnio3naBanue o0beKTa U OIpeaAcCIICHUC €TI0

oOimactu. Yacts 2.

JIEKAPTOBBIX KOOPIUHAT HAa NU300paKECHUH
MyTEeM BBIYUCICHUS (PYHKIIMHU B3aUMHON
KOPPEJISALMH B MPOCTPAHCTBEHHO-BPEMEHHOM

1,5

5 PacnioznaBanue o0pa3oB 6€3 yUUTENss METOIOM KIIACTEPU3AIIUU B
MPOCTPAHCTBE MPU3HAKOB.
Tema 5.1 - [loHsATHA KOBapHALIMOHHON MATPHUIIBI U COOCTBEHHBIX
BekTopoB. IIpeoOpazoBanme Kapynena-JlooBa. Metpuku B
IpOCTpaHCTBE NMpU3HAKOB. Paccrossnne MaxanoHobuca.
Tema 5.2 - Knacrepuzanusa wmerogqom K uTepaTUBHBIX
BHYTPUTPYNIOBBIX cpeaHux. Kiacrepuzaiusi rucTorpaMMHBIMHU
METOJIaMHU.

6 WuBapuaHTHbIE ONTUCaHUs 00pa30B.

Tema 6.1 — Ilpu3Haku, HMHBapUAaHTHBIE K TIC€OMETPUUYECKUM
npeoOpa3oBanusM. [Ipoeknuy NMpuU3HAKOB HA MOANPOCTPAHCTBA,
UHBapUaHTHbIE K NpeoOpa3oBaHHiO. MOMEHTHbIE MHBAPUAHTHI.
WNuBapuantel @ypse. ['McTOrpaMmel BHYTPEHHUX PACCTOSHHUM U
BHYTPEHHHUX YTJIOB

Tema 6.2 - Ilpoekmuss wu300pakeHUs Ha MPOCTPAHCTBA,
UHBapuaHTHble K Tuny oObekra. Crnocod MOCTpoeHus
0000MIEHHBIX 3TAIOHHBIX (YHKIUN JIJIs1 U3MEPEHHUsS TapaMeTpOB
aGUHHOTO M MPOESKTUBHOTO MPEOOPa30BaAHUH.

Tema 6.3 - DneMeHTs H300paXeHUH, ycToiunBeIe K ahGuHHBIM
U MIPOEKTHUBHBIM IIPe0Opa30BAHUSAM.

Tema 6.4 - 3mepenne napameTpoB apPpUHHOTO U TPOESKTUBHOTO
npeoOpa3oBaHUsl Ha OCHOBE aHaidu3a (QYHKUUU KOPPESALUU
n300paxeHus ¢ 00001EHHBIMU STAIOHHBIMU (DYHKITUSIMU.

3 | PacnoznaBanue 0OBbEKTOB Ha U300paKEHUH U

OIpeeIIeHUE ITapaMeTPOB UX
MPOCTPAHCTBEHHOI'O BPAILICHUS U

MCTOJO0M KOPpPECIALUHU B ITOJIIPHO-

Yacrts 1.

norapuMUUecKol cucTeMe KOOpAMHAT.

MaCI_HTa6I/IpOBaHI/I$I OTHOCHUTCIIbPHO 3TaJIOHa

4 Pacrio3naBanue o0ObEKTOB Ha I/I306pa)KeHI/II/I u

OIIpEJIEJIEHUE NTapaMeTPOB UX
IPOCTPAHCTBEHHOI'O BPALICHUS U

MCTOJAOM KOPPECIIALIUU B IIOJIAAPHO-

YacTtb 2.

JOTapu(PMHUECKON CUCTEME KOOPIMHAT.

MaCHITa6I/IpOBaHI/I$I OTHOCHUTCIIBHO 5TaJIOHA

5 | UccrnenoBanue MeToga MU3MEpEHUs

n3o0paxenuit. Yacts 1.

napameTpoB adduHHOTO TpeoOpa3oBaHMs

1,5

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl IpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb IPUBEAEHBI B Ta0IHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTb

6 HccnenoBanue MeTo1a HU3MCPCHUA

n3zo0paxenuii. Yacts 2.

napameTpoB adduHHOTO TpeoOpa3OBaHUS

1,5

7 | Pacrio3HaBaHue 00BEKTOB Ha N300paXKEHUH

meTogoM Pypee-Mennuna. Yacts 1.

8 | PacrioznaBaHne 00BEKTOB Ha N300pakeHUH

MeTo oM Pypbe-Mennuna. Yacts 2.

9 | PacnioznaBanue n300pakeHH, OJBEPrHYTHIX 1,5
adbduaHBIM npeobpazoBanusiM. Yacts 1.

10 | Pacrio3HaBanue n300paxKeHNH, MOABEPTHYTHIX 1,5
adbduHHBIM npeobpazoBanusiM. YacTts 2.

Bcero 17

N3 Hux Ne
Ne | Tewmsl npaktuueckux | dopmel mpakTuyeckux | TpyloeMKOCTb, |MpaKTHUYECKOH |pasiena
n/m 3aHATUN 3aHATUH (gac) MOATOTOBKH, |AUCIUI
(gac) JIUHBI
Y4eOHBIM MJIAHOM HE MPETyCMOTPEHO
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IPUBEICHBI B TadIuUIIE 6.
Tabmuna 6 — JlaBopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh
N3 Hux Ne
No TpynoemMkocTsb, o
W HaumenoBanue nabopatopHbIx paboT (uac) MPaKTUYECKOHN | pa3zena
MOJTOTOBKH, | JIUCIHII

4.5. KypcoBoe mpoeKTUpOoBaHKe/ BHITOIHEHUE KyPCOBOM paboThI

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs

Bugasl camocrosTensHOM paGOTLI " €€ TPYAOCMKOCTD IIPUBC/ICHLI B Ta6J'II/II_IC 7.

Tabauma 7 — Bunbl caMmocTosTenbHON pabOTHI M €€ TPYAO0EMKOCTh

Bcero,

Bun camocrosTensHO#M paboThI
Jac Jac

Cemectp 2,




1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania 15 15
nucuuriuael (TO)
Kypcoroe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKy1emMy KOHTPOJIIO 15 15
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13)
Kontponbnsie pabotsl 3a04nukoB (KP3)
[ToaroroBka K MpoOMEXKYTOUHOM ] ]
arrectanuu (I1A)

Bcero: 38 38

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEIbHON paboThI 00yUYaIONIUXCs MO TUCHUIUIMHE (MOIYIIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYYArOIIMXCSl YKa3aHbI B
m.a. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb neUaTHBIX U SJIEKTPOHHBIX YUeOHBIX M3IaHUI MPHUBEIEH B TaOIUIE 8.
Tabnuua 8— IlepeyeHb MeUYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

npakTuueckux 3anatuii / FO. B. Busunbtep [1
ap.]. - M. : ®usmarkuura, 2010. - 672 ¢

Lutsiv V. Automatic estimation for
parameters of image projective transforms
based on object-invariant cores // in the book
“Computer vision in control systems 1.
Mathematical theory. Editors Favorskaya
M.N. and Jain L.C. — Cham, Heidelberg, New
York, Dordrecht, London: Springer
International Publishing, 2015. — P. 137-181.

7. IlepeueHb 2IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuenn INEKTPOHHBIX 00pa30BaTeNIbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTH «MHTepHeT», HEOOXOMUMBIX JJsi OCBOCHHS IUCIHUILIMHBI
npUBeJeH B Tabmuue 9.

Tabmuma 9 — IlepedyeHb 5SIEKTPOHHBIX O0pa30OBaTENbHBIX PECYPCOB HH(POpPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHeT)
URL anpec HanmenoBanue

[udp/ Komi4ecTBo 5K3eMILIApOB B
URL a P e bubnuorpaduueckas ccplika OUOIHOTEKE
P (KpoMe 3JIeKTPOHHBIX IK3EMILISIPOB)

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

Springer, 2010. — 812 pp.

JI86 Lutsiv V. R., Nedoshivina L. S., Methods of | CO(50)
image processing and recognition. Manual of
practical investigation. — Saint Petersburg:
SUALI, 2019. 60 p

http://www.mathworks.com/help/ PykoBozcTBO noibp30oBaTens nakera ains o0paboTku
toolbox/images/images product page.html | uso6paxxkenuit 8 MATLAB

http://www.ipol.im/ DJNEeKTPOHHBIN )KypHAI 1o 00paboTKe u
QITOPUTMaM aHau3a n300paxeHunii «Image
Processing On Liney.

Bradski G. and Kaehler A. Learning
OpenCV. Beijing, Cambridge, Farnham,
Kéln, Sebastopol, Taipei, Tokyo: O’Reilly
Media, Inc., 2008. 556 p.

621.391 C | Cepuxkos B.C. Ilu¢pposas o6paboTka CO(50)
32 curHaioB. Yuebnoe nocodue / B.C. Cepukos,
B.P. JIyuus. — Cankr-Ilerepoypr: 'YAII,
2014. 109 c.

http://e.lanbook.com/books/ OBbC «Jlanb»
element.php?pll 1d=68475 Bonkos, B.}O. AnantuBHble 1 H”HBapUaHTHBIC

JITOPUTMBI OOHAPYKEHUSI OOBEKTOB Ha
n300pakeHUsIX U UX MojienrpoBanue B Matlab
[DnexTpoHHbIH pecypc] : yaebHoe mocodue. —
OnektpoH. aaH. — CIIO. : Jlans, 2014. — 192 c.

004.9T 65 | I'oncanec, P. lludposas o6paboTka DO(5)
uzoopaxenwii / P. ['oncanec, P. Bync ; mep.
JI. . Py6anos, niep., pea. I1. A. Youna. - 3-e
u3., uctp. u goi. - M. : Texaocdepa, 2012. -
1104 c.

8. IlepeueHb MH(MOPMAIIMOHHBIX TEXHOJIOTHIA
8.1. Ilepeuenr mporpaMMHOrO OOECTEUEeHUs, HCIOJIB3yEeMOro IIPH OCYIIECTBICHUH
00pa3oBaTeNBLHOrO MpoIiecca M0 AUCIUITUHE.
[TepeueHp UCOIB3yEMOIO IPOrPAaMMHOT0 OOecrieueHus npeacTanieH B Tadbnuue 10.

Tabnuua 10— IlepedyeHs mporpaMMHOTo 00eCIeyeHHsI

Ne i/t HaunmenoBauue

004.9 K78 | Kpacunbaukos, H.H. Illudposas o6padboTka CO(65)
2D u 3D-uzobpaxkenuit [Tekct] : yaebHoe
nocobue / H. H.Kpacunsaukos. - CII6. : BXB
- [lerepOypr, 2011. - 608 ¢

1. Windows 7 / Windows 10

2 Development studio Visual C/C++
3 Intel OpenCV

4 Gimp

004.9 O-23 | O6paboTka 1 aHanu3 n3o0pakeHui B 3agadax | CO(15)
MAIIUHHOTO 3PSHUS : KYPC JICKIHIA U




8.2. [lepeuenn WH(POPMAITMOHHO-CIPABOYHBIX CHCTEM,UCIIOIb3YEMBbIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeuenb UCHOIB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTaBICH B
tabnue 11.

Tabnuna 11— Ilepeuenb nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Or11eHKa KOMITETEHITHN

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITUI
5-0aiUIbHAas IIKaIa P p (opmpo

— JIeJIaeT BBIBOIBI U 000OIIEHHUS;
— BJIAJICCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHSITHIA.

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIICCTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUILINHE, TIPeCTaBlieH B Tabmumel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

— o0yyarouuiicss yCBOWJI TOJBKO OCHOBHOW IIPOrpaMMHBIM MaTepual,
II0 CYLIECTBY M3JaraeT €ro, ONUpasch HA 3HAHUA TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOITyCKaeT HeCYIeCTBEHHbIE OIIMOKN U HETOUHOCTH;

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (npu HEOOXOMMOCTH)

1 MynbTuMeanitHas TEKIUOHHAS ay AUTOPUS

«YZIOBJIETBOPUTEITLHOY o
GATTOHOY — WCIBITBIBAET 3aTPYyAHEHUS] B NPAKTUYECKOM MPUMEHEHUHM 3HAHHM
HAINpAaBJICHUS,
— c1abo apryMEHTUPYET Hay4YHbIC TTOJIOKEHUS,
— 3aTpyaHseTcs B GOPMYJIMPOBAHUHN BBIBOJAOB M 0OOOIICHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CHEIMAIM3UPOBAHHBIX MOHATUH.
— oOyyJarouuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
MaTepuaa;
— JIOMyCKAaeT  CYIIeCTBEHHbIE  OMMUOKKM W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTEIILHO)
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIPABIICHUY;
«HE 3aYTEHO)

— UCTIBITBIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,;
— He (opMyIIUPYET BBIBOJOB U 0000IICHHIA.

2 | KomnbroTepHslii Kilacc

10. OueHoyHble cpesICTBA Ul IPOBEACHUS IPOMEXKYTOUHOM aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CPEJICTBIUISL IPOBEIEHUS MPOMEKYTOUYHOM aTTECTAalUU
o0ydJaronmxcs 10 AUCIMIUIMHE NTPpUBeIeH B Tabmuie 13.
Tabmuua 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTeCTalluu

10.3. TumoBble KOHTPOJIbHBIC 3a/IaHHS MJIM UHBIC MAaTEPHAIbI.
Bomnpocs! (3agaun) u1st 5K3aMeHa MpecTaBieHbl B Tabnmme 15.

Tabnuna 15 — Bonpocs! (3agaun) s 3K3aMeHa

Bun HpOMe)KYTOqHOﬁ aTTCCTallun Hepequb OICHOYHBIX CPCACTB

OKk3ameH Criucok BONPOCOB K 3K3aMEHY

10.2. B kauecTBe KpHUTEpUEB OLEHKH YpOBHSI C(HOPMHPOBAHHOCTU (OCBOEHMS)
KOMIIETEHIIMH 00y4JarolMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas puBeaeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET UCIOJIB30BATHCS
100-6amnpHas  mKaja — MOAYJIbHO-PEHTHHIOBOM  cHCTeMbl ~ YHHUBEPCUTETa,  IpaBHIIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kpurtepuu ouieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUMN

Or11eHKa KOMITETEHITUN

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-OayUIbHAs IIKaIa P P (bopmp

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BAaTEIbHO U TPAMOTHO €0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHON M JIONOJHMUTENBHOH JHTEPaTypHl,

«OTIINYHOY J
GaTeHO TECHO TPHUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTHICCKON
JeSITEIIbHOCTHIO HAIPABJICHWS;
— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— CBOOOJIHO BJIQJIEET CHCTEMOM CIIENMATN3HPOBAHHBIX MOHITHIA.
— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
M0 CyIIECTBY H3JIaraeT ero, ONuUpasch Ha 3HAHUS OCHOBHOU
JIUTEPATYDHIL;
«XOPOIIO» Patypul, .
— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;
«3a4TEHOY

— YBA3BIBA€T YCBOCHHBLIC 3HAaHHUA C npaKTqucxoﬁ JCATCIIBHOCTBIO
HaITpaBJICHUA,
— APIryMmCHTUPYCT HAYYHBIC ITOJTOXKCHU,

Ne i/ [Tepeuens BOmpocoB (3a1a4) Il 9K3aMeHa Kon
WHAMKATOpa
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bormpocsr (3amaun) ms 3auera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuua 16 — Boripocs! (3amaun) aiist 3aueta / qudd. 3ayera
Ne i/ [Tepeuens BompocoB (3ama4) ans 3adera / audd. 3auera Kon
WHIAKATOpa

1 Buner nundopmannu, n3BneKaeMoil eCTeCTBEHHBIMU U [K-2.3.1
VCKYCCTBEHHBIMU 3PUTEIIBHBIMU CUCTEMAaMU U3 [K-2.V.1
BOCIIPUHUMAEMBIX BUICOJaHHBIX. [1IK-2.B.1

2 TpyaHoCTH pacrio3HaBaHUS U MHTEPIPETALIUU I1K-9.3.1
BUICOMH(pOpMaLH, 00yCIOBICHHbIE CBOMCTBAMU IIK-9.V.1
OKPY’KaOIIEr0 MUPA U KOHCTPYKIIMEH 3PUTEIIBHBIX CHCTEM. I1K-9.B.1

3 [peobpazoBanne Pypbe, ero cBoiictBa. YacToTHast I1K-18.3.1
XapakTepucTHKa cucteMbl. [loHsTHE QUIbTpa. IIK-18.Y.1

4 [IponycKarouye U OTPasKAIOIIUE TOJIOTPAMMEL IIK-18.B.1

5 Ontuueckoe npeodpazoBanue Pypse. ["onorpaduueckuii
KOPPEISTOP.

6 ["ostorpaduueckue pacro3HarIue aBTOMATHI.

7 Pacno3naBanue nusoOpaxkenuit merogqom Oypre-Meinnuna,
IPEUMYIIECTBA M HEJJOCTATKH.

8 Pacno3naBanue 00pa3oB B MPOCTPAHCTBE IPU3HAKOB.
[TocTpoeHne AMCKPUMHHAITMOHHONW TOBEPXHOCTH JUIS
HOPMAaJIFHO PacIpe/IeNICHHBIX BEKTOPOB MTPH3HAKOB C
U3BECTHOM KOBAPUALMOHHOW MAaTPULIEH.

9 Knaccugukarus o6pa3oB METOJJOM MaKCUMaJIbHOTO
IPaBIOTIOI00MSI.

10 [TocTpoeHne TMHEHHBIX JUCKPUMUHALIMOHHBIX TOBEPXHOCTEH




10 U3BECTHOU BHIOOPKE KiTacCU(DUIIMPOBAHHBIX 00pa30B.

11

[TocTpoeHne HENMHENHBIX PA3ACIAIONIMX TOBEPXHOCTEH B
MOJIHOM 0a3rce OPTOHOPMHUPOBAHHBIX JIMHEHHO-HE3aBHCUMBIX
HEJTMHEHHBIX (DYHKITHI.

12

[Tonunowmsl Jlexxannpa, Jlareppa, Opmura.

13

[TocTpoeHue MoJHOW CUCTEMBI JIMHEHHO-HE3aBUCUMBIX
OPTOHOPMHPOBAHHBIX (PYHKIIMIA MHOTUX MIEPEMEHHBIX HA
OCHOBE IIOJIHOM CHCTEMBI JIMHECHHO-HE3aBUCUMBIX
OPTOHOPMHPOBAHHBIX (PYHKUMH OAHOI MepeMeHHOH.

14

Mopenu Helipona. [lepuentpon Po3enbiiarra, ero ooy4ueHue.

15

Mertoa rpaiMeHTHOTO CITyCKa. AJITOPUTM 00ydeHUs
NEepLENTPOHA KaK YaCTHBIN Cllyyail MeTojia rpaiueHTHOIO
CILyCKa.

16

HckyccrBennas Heiiponnas cetb BACKPROPAGATION,
JITOPUTM ee 00yUeHHUsL.

17

[ToHsTHS KOBapUAITMOHHON MATPUIIBI U COOCTBEHHBIX
BekTopoB. [IpeobpazoBanue Kapynena-Jlosna.

18

Kitacrepusanus mertonom K urepaTuBHBIX BHYTPUTPYIIIIOBBIX
cpeanux. Kiactepusauus rucTorpaMMHBIMA METOIAMH.

19

Mertpuku B IpoCTpaHCTBE NpU3HAKOB. PaccTosHue
Maxanonobuca.

20

WNuBapuanTHble npu3Haku. [Ipoekuun npusHakoB Ha
MOJIIPOCTPAHCTBA, MHBAPUAHTHBIE K IPEOOPa30BaAHUIO.
MowmenTHble nHBapuanThl. HBapnanTel @ypee. I'ncrorpammsl
BHYTPEHHUX PaCCTOSIHUN U BHYTPEHHUX YTJIOB.

21

[Ipoekuust n300pakeHusl Ha MPOCTPAHCTBA, MHBAPHUAHTHBIE K
tumy oobekTa. Criocod mocTpoeHus: 0000UIEHHBIX STATOHHBIX
GbyHKIMN 1715 I3MepeHust napameTpoB adGUHHOTO
npeoOpa3oBaHMs.

22

W3mepenune mapamMeTpoB CMEUICHHUS U HEPAaBHOMEPHOTO T10
HaMpaBJICHUIO MacIITAOMPOBAHMSI C IOMOIIBIO KOPPESALUU
n300paXkeHusi ¢ 0000IIEHHBIMH 3TATOHHBIMU (QYHKIUSMHU.

23

W3mepeHune mapaMeTpoB BpallleHHs], 3ePKaTbHOTO OTPAKECHHS U
MaclITaOMPOBaHHUS C TOMOIIBIO KOPPEIISIIUU H300paKEHUS C
000011IeHHBIMU 3TATOHHBIMH (PYHKIIUSIMHU.

24

A¢uHHBIE U TPOSKTUBHBIE TPEOOPA30BAHUS U DJIEMEHTHI
n300pakeHM, yCTONYMBBIE K TPEOOPa30OBAHUSIM.

25

AKTHBHBIE U ITACCUBHBIE, ECTECTBEHHBIE U HCKYCCTBEHHBIE
3pUTENbHBIE CUCTEMBL. Kak MX CTpyKTypa U CBOMCTBA CBSI3aHbI
CO CBOMCTBAMU OKPYIKaIOILLEr0 MUPA.

26

Paznoxenune appuHHOTO Mpeodpa3zoBaHus HA TPOCTHIE
cocrapistonue. [locnenoBarenbHOCTh U3MEPEHUS U
KOMITCHCAITUHU ITHX MPOCTHIX MPe0Opa3oBaHUM.

Bomnpocsl

npencTaBicHbl B Tabmuie 18.

Tabnuna 18 — [TpumepHbIi epeyeHb BONPOCOB JJIsl TECTOB

OJi1 IPOBECACHUA HpOMe)KYTOqHOﬁ arrecTallikn B BHUAC TCECTUPOBAHHA

Ne i/t

[IpumepHBIii nepeueHb BOMPOCOB ISl TECTOB

Kon
WHJIUKAaTOpa

1

Kakas merpuka yduThIBaeT pa3dpoc BEKTOPOB 3HAYEHUH MPHU3HAKOB?
IIpounTaiite TekcT, BbIOEpUTE MpPABWIBHBIA OTBET M  3alUILUTE
apryMeHTbl, 000CHOBBIBAIOIIME BBIOOp OTBETA:

- meTpuka Lo;

- MeTpuKka MaxanaHoOuca;

- meTpuka Li;

- MeTpUKa Lo.

Kakue cucrembl NPU3HAKOB HCIOJIB3YIOTCS Ul OMUCAHUSA TEKCTYphI?
[IpounTaiite TeKCT, BbIOEpUTE TNPABWIbHBIE BapuUaHTHl OTBETa W
3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETOB:

- CTAaTUCTHYCCKHNE MOMCHTHEI,

- CHEKTpasbHbIe IPU3HAKH;

- DHepreTudeckue Kaprel Jlasca;

- IapaMeTphl ONMUCAHUS] IPOCTPAHCTBEHHOM (POPMBI TOBEPXHOCTH.

CooTHecuTe NepevncIeHHbIE TEXHOJOTMU 00pabOTKH H300pa)keHUil ¢
JAHHBIMH, OTHOCALIMMHUCSA K HUX onucaHuto. I[IpounTaiite TekcT u
yCTaHOBUTE CcOOTBeTCTBHE. K KaKI0oM NO3MLMH, TaHHOM B JIEBOM
crosble, noa0epuTe COOTBETCTBYIOLIYIO O3HUIIMIO B IPAaBOM CTOJIOLE:
I'onorpamma KOHTYp
Paznenstomiast moBepXHOCTb uHTEephepeHIus
Anroput™m KaHHH KJ1acTep

BribepuTte mocienoBaTenbHOCTh ACWCTBUN, KOTOpbIE HE00X0IUMO
BBITIOJTHUTD, 9TOOBI MOCTPOUTH CUCTEMY aBTOMATHUYECKOM
KIaccupuKalud OObEKTOB MO BEKTOpPaM MPU3HAKOB, PaCIpeeTIeHHbIX
0  HOPMaJbHOMY  3aKOHY  (MpOYUTANTE  TEKCT, yCTaHOBHUTE
MOCNE0BATENbHOCTh  JIEHCTBUN W  3alMIIUTE COOTBETCTBYIOIIYIO
MOCJIeI0BATEILHOCTh OYKB CJIEBa HAIPABO):

a) MOCTPOUTH PaA3ENSIONINE TOBEPXHOCTH B IIPOCTPAHCTBE MPU3HAKOB
Ha OCHOBE CTAaTHCTHYECKHUX IMapaMeTPOB BEKTOPOB MPU3HAKOB OOHEKTOB,
MOAJIEKAIUX KIIaCCU(PUKALINN;

0) BBIOpATh MOIXOAILYIO JUTsl KJacCU(UKAIIUU O0BEKTOB CUCTEMY
MPU3HAKOB (KOMITOHEHTHI BEKTOPOB MIPU3HAKOB);

B) pacCUMTATh CTATUCTUUECKHUE MAapaMETPbl BEKTOPOB MPU3HAKOB JIJIs
MTOCTPOCHUS UX HOPMAJILHBIX pacIpeieNICHUH 151 0ObEKTOB,
MIPUHAJUISKAIUX Pa3HBIM KJ1accam;

T') U3MEPUTH KOMIIOHEHTHI BEKTOPOB MPU3HAKOB MPECTABUTEILHOTO
MHOXECTBa 00BEKTOB.

[lepeuenp TeM s KypcOBOTO MPOEKTHPOBAHUSA/BBIIIOJHEHUSI KYpCOBOM pabOThI
npejcTaBieHbl B Tabmuie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYpCOBOT'O TPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Onuumre NopsA0K ASUCTBUH MIPU MOCTPOSHUH Ha U300paKEHU U
KOHTYpPOB 00BEKTOB adroputMoM KaHHHM, 3anuimTe pa3BepHyThIi
00OCHOBAHHBIH OTBET.

Ne i/t

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
KYpPCOBOM paboThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Kakne mnporpammuble mnaketsl MATLAB  opueHTHpOBaHBl Ha
pa3paboTKy HMCKYCCTBEHHBIX HEMpOHHBIX cereil? IlpounrtaiiTe Tekcr,
BbIOEpUTE  TMpaBWIbHBIK  OTBET W 3alUIINTE  ApTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA:

- Filter Designer;

- Signal Analyzer;

[1K-2.3.1
IIK-2.V.1
I1K-2.B.1
I1K-9.3.1
I1K-9.V.1
I1K-9.B.1
I1K-18.3.1
ITIK-18.¥.1
I1K-18.B.1




- Neural Network Toolbox;
- Signal Processing Toolbox.

7 Kakue cneunanmsupoBannbie naketsl MATLAB wucnonesyrorcs uis
peleHus 3a1a4 KoMibloTepHoro 3peHusi? [IpouunTaiite TekcT, BoiOEpHUTE
NpaBWIbHBIE ~ BapHaHTBl  OTBETOB M 3alHIIUTE  apTyMEHTHI,
000CHOBBIBAIOIIUE BHIOOP OTBETOB:

- Financial Toolbox;

- Datafeed Toolbox;

- Computer Vision Toolbox;

- Image processing Toolbox

- Trading Toolbox.

8 CootHecute QyHKIMU TMPPOBOI 00padOTKH M300paKEHUH OMOIMOTEKH
OpenCV ¢ TepMHHAMH, OTHOCSIIAMHUCS K BBITIOJHAEMBIM HMH
orepanusM. [IpounTaiiTe TEKCT U yCTAaHOBUTE COOTBeTCTBUE. K Kax 1o
MO3UIUH, JTAaHHOW B JIEBOM CTOJIOIE, IMOAOEPHUTE COOTBETCTBYIOIIYIO
MIO3HIIMIO B TIPABOM CTOJIONIE:

cv2.imread npeoOpa3oBaHUE IBETOBOTO MPOCTPAHCTBA
cv2.imwrite yTeHue u3 (aiina
cv2.warpPolar appurHOE ITpeodpazoBanne
cv2.warpAffine cUCTEMa KOOpPIMHAT
cv2.cvtColor 3anuch B hain
9 Bribepute mocnegoBatenbHOCTh  omeparuii - MATLAB, koTopsie

HEOOXOJMMO BBIIIOJIHUTh, YTOOBI 3arpy3uTh M300pakeHue U3 (Qailia B
MaccuB, OTOOpa3UTh €ro Ha SKpaHe W 3amucath B JApyroi caiin
(mpounTaliTe TEKCT, YCTAHOBUTE IIOCJIEJOBATEIBLHOCT JEHCTBUM U
3allUIINTE COOTBETCTBYIOIIYIO  IIOCJEI0BAaTEIbHOCTh OYKB  ClleBa
HaIpaBso):

a) imwrite(f, ‘D:\hisimage\picture‘, ‘tif*);

0) imshow(f, []);

B) f=imread(‘D:\myimage\picture.jpg‘);

10 Heobxoammo v mipu pelieHny 3a/1a4 aBTOMaTHIECKO 00paboTKI
u300pakeHuii Ha si3pike Python 3arpyarh B HEro CKOMIMINPOBAHHYIO
IPOrpaMMy, 3alMIINTE Pa3BEPHYThIH 00OCHOBAHHBIM OTBET.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO JUCUUIUIMHE OOYyYarolUXCs 3a04HOM (OpPMBI
o0yueHusl, IpeacTaBieHbl B Tabaume 19.

Tab6muia 19 — [lepeyeHb KOHTPOIBHBIX PadboOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIAE  IPOLELYpbl  OLIEHWBaHUSA
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJAEpKATCi B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAIL, pernameHTHpYHOIIMX NOPSAAOK M MPOLEAYpPY
MIPOBEJICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTalli 00y4aronuxcs
I'VAIL

11. Meronuueckne yka3zaHus JUisl O0yYarOIIMXCS 10 OCBOCHHIO JUCITUTITMHBI

11.1. MeTonuueckne yKa3aHUs IS OOYYaIOIMUXCS TI0 OCBOCHHUIO JICKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3Hau€HUE JIEKIIMOHHOIO MaTepuana — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
ry0OKoe W SCHOE WU3NIOKEHUE ydeOHOro marepuana. HasHaueHWe COBPEMEHHOW JICKIHMH B
pamMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYUYUTh BCIO HMH(POPMAIUIO MO TEME, a B OCBOCHUU
(GyHIaMEHTANBHBIX TPOOJIEM JUCIHUIUIMHBI, METOAOB HAYYHOTO IO3HAHMS, HOBEHIIINX
JOCTUKEHUM HaydyHOUM MbIcau. B yueOHOM mporiecce JIeKIHs BHIIOIHSET METOJI0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAIIMOHHYIO (YyHKIMU. JIeKusi pacKpbiBaeT MOHITHIHBIN ammapaT
KOHKpeTHOW oOjacTu 3HaHMS, €€ MpoOJieMbl, AaeT LENbHOE MPEICTaBICHHUE O UCIUILIMHE,
MMOKAa3bIBAET B3aUMOCBSI3b C APYTUMHU JUCIUILTHHAMH.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YUYaIOIIUMHUCS JICKIIMOHHOTO MaTepHana;

— TOJYy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEEIAETCS 1EIEBOM YCTAHOBKOM K Ka)K/I0H KOHKPETHOM TEME;

— TOJy4Y€HHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBaATEIIEM;

— pa3BuTHE Mpo(ecCHOHANBHO-/IEIOBBIX  KAauyecTB, JIOOBU K  NOpeaMeTy U
CaMOCTOSITEITEHOTO TBOPYECKOT'O MBIIIUICHHUS.

— TIOsIBIIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSITEIILHON paboThI,

— TIOJTy4YeHWE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHHKH U O
MIPOTHO3€ UX Pa3BUTHsI HA OJIMKAMIINE TOIbL;

— HAY4YUTHCS METOAMYECKH 00padaTbiBaTh MaTepuain (BBIACNIATH TJIaBHBIC MBICTH U
MOJIOKCHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATH WX B PA3IMYHBIX
(bopMyIHUpOBKax);

— TMOJy4YeHHe TOYHOTO MOHMMaHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHUH.

JIeKIMOHHBIN MaTepuad MOXKET COIMNPOBOXKAATHCS JAEMOHCTpalMedl ClaiIoB U
WCIOJIb30BAHMEM Ppa3laTOYHOTO MaTepuaja IPH IPOBEICHUU KOPOTKUX JHCKyCccHid 00
O0COOCHHOCTSIX MPUMEHEHUS OTAEIbHBIX TEMATUK IO TUCIUILINHE.

CTpyKTypa npeaocTaBieHus JEKIIMOHHOTO MaTepuana:

[IpencraBicHre JEKIIMOHHOTO MaTepUalia BBIMIOIHSACTCS YCTHO C JCMOHCTpAIHen
rpaduyeckoro marepuaia u GopMyI Ha JIEKIIMOHHON JJOCKeE.

11.2. Meronuueckue yka3aHus Ui OOy4yaroIIMXCsl IO BBIIOJHEHHIO Ja0OpaTOPHBIX
pabot

B xoze BbimosHeHHsT 1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YIIIyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHON METOJIMKONW M TEeXHHUKOU
HKCHEPUMEHTa B COOTBETCTBUM C KBAJTU(PHUKAIMOHHOM XapaKTEPUCTHUKOW 0O0ydYaromerocs.
Boinonnenue nadbopatopHbiX pabOT COCTOUT U3 IKCHEPUMEHTAIbHO-IIPAKTHUECKOM, pacueTHo-
AHAJINTUYECKON YacTe U KOHTPOJIBHBIX MEPOIIPUATHH.

Boinonnenue 1abopaTopHbIX paboOT 00ydaromMMCs SIBISIETCS HEOTHEMJIEMOM 4YacThIO
U3YyYEHUs JUCHMIUIMHBI, OINpeneisieMOoi ydeOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00ecneurBaoIIUM pPelIeHUe CIEAYIOIMX OCHOBHBIX 3a/1a4 00y4aroierocs:

— TnpuoOpeTeHHe HaBBIKOB MCCJIEIOBAaHUS IPOLECCOB, SBICHUM U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUILIMHBL,

— 3aKpeluvleHue, Pa3BUTHE U JeTalu3allis TEOPEeTHUYECKUX 3HAHWUW, MOJYyYEeHHBIX Ha
JEKUUSAX;

— IoJlyueHHe HOBOM MH(OpMAIMH 110 3y4aeMON JUCIUILINHE;

— TIpHOOpeTeHHEe  HABBIKOB  CAMOCTOSTEIBHOM  paboTel ¢ J1a0opaTOpHBIM
0o0opyI0BaHHEM U TPUOOPaAMHU.

3aganue ¥ TpeOOBaHMs K IPOBEICHUIO Ja00PATOPHBIX padOT
UMEIOTCSl B CUCTEME AJIEKTPOHHBIX PeCypcoB Kadeaphl

Crpykrypa u ¢hopma oTueTa 0 JabopaTopHOH paboTe
HUMEIOTCSl B CUCTEME AJIEKTPOHHBIX pecypcoB Kadeapbl




TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIAO0OpATOPHOU padboTe
MIPEJCTAaBIICHBI Ha CTEHaX JlabopaTtopuii Kadeaps

11.3. Meronnyeckue ykazaHUs IJs 00y4YaIONIUXCs MO MPOXOKISHUIO CaMOCTOSITEIILHOM
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, O0YUAIONUIUIICS BBIMOIHAET PadoOTy MO
3aJ]aHUI0 ¥ TIPH METOJMYECKOM PYKOBOJICTBE IpEIoJaBarelis, HO 0e3 ero HEemOCPEACTBEHHOTO
YYaCTHSL.

B mporecce BBIMOIHEHHUS CaMOCTOSTEIbHOM paboThl, y oOydaromierocsi GopMupyeTcs
nenecooOpasHoe MmIaHupoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMAaTH3allM{ NPUOOPETAEMBbIX 3HAHUH, 0OEcreunBaeT BBICOKHUI
YPOBEHb YCHEBAaEMOCTH B TNepuoJ OOydYeHHs, IOMOTaeT IOJYYUTh HABBIKH ITOBBIIICHHS
po(eCcCHOHATBHOTO YPOBHSL.

MetoauyeckUMH ~ MaTepuallaMH,  HampaBSIOMIMMU  CaMOCTOSITENIbHYIO  paboTy
00ydJarommxcs, SBISIOTCA y4eOHO-METOAMYECKAE MaTepHAIIb 110 TUCIUILINHE.

11.4. MeTtoauueckue yKazaHus I OOydYarOmUXCs TI0 TMPOXOXKICHUIO TEKYIIETro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpEeAyCcMaTpUBAaeT KOHTPOJb KadyecTBa 3HAHUI
00y4Jaromxcs, OCylIeCTBISIEMOTO B TEUCHHE CEMECTpa C IEJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
TUCIHTIIHHEL

11.5. MeToauyeckue yKazaHus I OOYYaIOUIUXCS 0 MPOXOXKICHHUIO MPOMEKYTOYHOM
aTTeCTaIlUH.

[IpomexxyTounass  arrectaiuss  OOydYarONIMXCS — NPEAyCMAaTPUBACT  OLICHUBAHHE
MPOMEXKYTOYHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 00y4YeHMs 1o muciuruimHe. OHa BKIIIOYAET B
cebs:

— 3aueT — 3TO (hopMa OLECHKU 3HAHUI, MOJYYECHHBIX OOYYAIOUIMMCS B XOJI€ U3yUCHHUSI
y4eOHOM TUCIUTUTHHBI B 1IEJIOM HUJIM IPOMEXKYTOUHAs (TI0 OKOHYAHUH CEMECTpa) OIICHKA 3HAHUI
00y4JarmuMcs 10 OTIEIbHBIM pa3fieliaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOM «3a4TeHO»
WJINA «HE 3a4YTEHOY.

Jluct BHeceHUs: U3MEHEHUH B pabouyro MporpamMmy JUCIUILTNHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

Iloanuce BHecHIEro
M3MEHEHU

ConeprxaHre U3MECHEHHUH W JOTIOTHEHMI

Jara u Ne

MIPOTOKOJIA
3aceaHus
Kadeapb

IMonnuce
3aB.

kadenpoi




