MMHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHM S POCCUMCKOM
OENEPALINA
(enepansHOe rocy1apCTBEHHOE ABTOHOMHOE 06Pa30BaTENBHOE YUPEHACHHE BBICIIIETO
o6pazoBaHus
"CAHKT-TIETEPBYPI'CKUI I'OCY JAPCTBEHHbBIM YHUBEPCUTET
ABPOKOCMHYECKOI'O ITPUBOPOCTPOEHHA"

Kadenpa Ne 14

VYTBEPXIAIO
PykoBoaurens 06pa3oBaTensHOM IPOrpaMMBl

JO0L.,K.T.H.,A0IL

Jlucr cornacoBaumus pa60qei‘1 nporpaMMsl JUCHMIUIHHBI

[IporpamMMmy cocraBun (a) /7'4 g
. B (.. o ;
7 — &p, Jlyuus

JLT.H.,TIpodh.

(mOMKHOCTB, Y. CTEMEHD, 3BAHHE) (nounncua‘f‘a) (uHnumansbl, hamunus)

ITporpamma omo6peHa Ha 3acenanuu kadenpsr Ne 14

«19» teBpains 2025 r, nporokon Ne 6

3aBenyroumii kadenpoit Ne 14

K.T.H.,JIOII. B.JI. Onenes

(ROIKHOCTD, YH. CTENEHD, 3BAHHE)

B.A. Henaues

(uHHLmAns!, damunms)

(y4. cTeneHb, 3Banue) . (uuuumanel, pammunmis)

3aMecTUTENb TUPEKTOPA HHCTUTYTA No2 €cKoit pabote

JIOIL,K.T.H.,TOIL. H.B. MapkoBckast

7
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«20» teBpansa 2025 r

PABOYAS ITPOI'PAMMA JUCLHWITJIMHBI

«CucreMsl 1u(ppoBoit 06paGOTKH CUTHAIOBY
(HanmeHoBaHHE AHCLMITTHHBI)

Kon HanpaBieHus TOArOTOBKY/ 11.04.03

CIICHAIIBHOCTH

HaumenoBanue HanpaBiaeHus
MOATOTOBKH/ CHELNATBHOCTH

KoHcTpynpoBaHKe M TEXHONOTHA 3MEKTPOHHBIX CPEJICTR

HaumeHoBanue I[TpoexTupoBanye 1 KOHCTPYHPOBAHHUE BCTPAMBAEMEIX
HaNpaBJIEHHOCTH CHCTEM JIJI1 KOCMUYECKOTO ¥ PAKETHOTO 060pYI0BAHMUS
®opma 0Oy4eHHUs OuHast

I'onx mpuema 2025

Cankr-ITerepOypr— 2025

f yad
(ROMKHOCT, y4. CTEMeHD, 3BaHNE) ‘Yy/ﬁ(mb, nara) (uHuLManL, damuis)



AnHHOTAIUSA

Juciumnza «CucteMbl UGPOBOH 00pabOTKK CHIHANOB» BXOJUT B 00pa30BaTEIbHYIO
[pOrpaMMy BBICILIETO 00pa30BaHMUs — MPOrpaMMy MarucTpaTypbl 10 HAIPABICHHIO MOJrOTOBKH/
crermanbHocTH  11.04.03  «KoHCTpynpoBaHHE W TEXHOJIOTHSI DJIEKTPOHHBIX  CPENICTB
HanpaBieHHocTH — «[IpoexTupoBaHHe ¥ KOHCTPYMPOBAaHHME BCTPAaMBAEMBIX CHCTEM IS
KOCMHYECKOT0 M PaKeTHOro 000pynoBanusy. JJucuumirHa peanusyercs kadeapoii «Neldy.

JlucumminHa  He  ABISAETCS  00sA3aTeNbHOW  NPM  OCBOGHMHM  OOydarommmcs
o0pa3oBaTebHOI NpOrpaMMbl M HalpaBjieHa Ha YriyOjeHHoe (OPMUPOBAHUE CIIEIYIOIIUX
KOMIIETEHIHN:

TIK-2 «CnocobeH  paspabaTbIBaTh 3¢ deKTUBHBIE QNTOPUTMBI  pEILICHUS
c(hOpMYJIHPOBAHHBIX 3a/lad C MKCIIOJIb30BAaHUEM COBPEMEHHBIX SI3BIKOB IMPOrpPaMMHPOBAHHMS,
HCKYCCTBEHHOT'O MHTEJIJIEKTa H 00€CIIeUrBaTh UX IPOTPAMMHYIO Peajn3aluio»

IIK-9 «CnocobeH pa3pabaTbiBaTh METOIMKHU BBITOJIHEHHS aHATUTHYECKUX paboT»

IIK-18 «['OTOBHOCTH HCINOJB30BaTh 3HAHHE OCHOBHBIX METOJOB HCKYCCTBEHHOIO
HHTEJUIEKTa B IOCIJIeYIOEeH MPOo(ecCHOHAIBHOMN e TeIbHOCTH

CojepxaHue JUCHMIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C IHU(PPOBOI
00paboTKO#l CHrHAJIOB Pa3HO PUPO/IBI, B YaCTHOCTHU, H300paKEHHH.

IIpenonaBanne AMCLUMIUIMHBL TNPEAYyCMAaTPUBAET ciexyiomme (GOpMbl OpraHu3aLuu
y4eOHOro mporecca: JEKIHH, JIabopaTopHble pabOThI, CaMOCTOSITENbHAs padoTa CTyIEHTa,
KOHCYJITAIIUH.

ITporpamMMoil AMCUMIUVIMHBL NPEAYCMOTPEHbI CIEAYIOLIME BHIbI KOHTPOJS: TEKYIIHH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B hopMe 3auera.

OOmiasi TpyIOEMKOCTh OCBOCHHUS AMCLMIUIMHBI COCTABISET 2 3a4YCTHBIX CAUHULIBL, 72
yaca.

SI3bIK 00yUCHUSI IO JUCLHUILIMHE «PYCCKUID

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpio mpenopaBaHus JUCUMIUTMHBL « CHcTeMbl HH(PPOBOH 00pabOTKH CHIHAIOB»
SIBJIETCs (POPMHUPOBaHKe NPOPECCHOHATBHOM TOATOTOBKH CTYACHTOB B 00JIACTH COBPEMEHHBIX
TEOPETUUECKUX M INPAKTMYECKMX  METOJOB  INPOEKTHPOBAHMS U CONPOBOXKACHUS
HH()OPMALIMOHHBIX CHCTEM pPAa3IMYHOrO Ha3HAYCHHs B YaCTH aBTOMATHYECKOH 0OpaboTKH
CHUTHAJIOB Pa3HOM MpPUPOABI M, B YaCTHOCTH, aHAJIM3a M PACHO3HABAHUS H300pAKEHUH U
Pa3BUTHE HABBIKOB Pa3pabOTKU TAKUX CUCTEM B BHJIE IIPOTPAMMHBIX MOJEIIEH.

1.2. JlucuumiavHa  BXOOUT B  COCTaB  4acTd, (opMupyeMol  ydacTHHKaMU
00pa30BaTeNbHBIX OTHOIICHUI, 00pa30BaTENbHON MPOTPaMMBI BRICIIErO 00pa3oBaHusl (manee —
OIT BO).

1.3. TlepeuyeHb IUIaHUPYEMBIX PE3YJILTATOB O0YUYEHHMS 110 IUCLUHUIUINHE, COOTHECCHHBIX C
IJIaHUPYyEeMBbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare n3ydeHusi AMCUHMILIMHBL 00YYaIOIIMICS JODKEH 00J1aaTh CIAyIOIUMU
KOMIETCHIMSIMU UM MX YacTIMH. KOMIETeHIMH U MHIUKATOPBl UX JOCTHKECHUSI PHBE/ICHBI B
Tadumue 1.

Ta6auua 1 — [epeueHb KOMIETESHIMNA U HHIUKATOPOB HX JIOCTHKCHHUSI

Kateropus (rpynna) Koz u Kon 1 HaumeHOBaHNE HHIMKATOPA JOCTHKCHUS
HaNMEHOBaHNE
KOMIETEHIUU KOMIIETEHIIUH
KOMIIETEHIIH
I1K-2 Cnocoben
a3pabaThIBaTh
pasp T1K-2.3.1 3HaTh MeTO/IBI pa3paboTKu
3¢ peKkTUBHBIC
UHTEIUIEKTYalIbHBIX aJITOPUTMOB PELICHUS
aIrOPUTMBI PEIICHUs
HAYYHO-UCCIIEA0BATEIBCKIX 3a0a4
chopMyIHPOBAHHEIX
sanad o [IK-2.Y.1 ymeTb UCMO0JIb30BaTh AITOPUTMBI
A pEeLIEeHUs HCCIIeI0BATENIbCKUX 3a/1a4 C
UCIIONB30BAaHUEM
IMpodeccuonanbHble HCTIOJIb30BaHHEM COBPEMEHHBIX A3bIKOB
COBPEMEHHBIX
KOMIETEHIIUH F3BIKOB [IPOrPaMMHUPOBAHUSL, B TOM YUCIIE aJTOPUTMBI C
HCTIOJIb30BaHIEM HCKYCCTBEHHOTO MHTEIUIEKTa
HIpOrpaMMUPOBAHUS,
[1K-2.B.1 Biajgets HaBbIKaMH Pa3paboOTKu
HCKYCCTBEHHOTO

CTPATEruu ¥ METOOJIOTHU HCCIICIOBAHUS
KOHCTPYKIHUH JIEKTPOHHBIX CPEJCTB U
TEXHOJIOTUYECKHX ITPOLIECCOB

UHTEJJIEKTA U
o0ecreunBaTh X

HPOTPAMMHYIO
pean3aLuio
I1K-9.3.1 3HaTh CUCTEMHBIN aHANU3 U
yIIpaBIIEHUE; TEOPHUIO IIPOLIECCHOTO YIIPABICHHUS;
METO/IbI IITAHUPOBAHUS IPOEKTHBIX PaboT;
I1K-9 Cnocoben ITK-9.Y.1 ymeTb npoeKTHpOBaTh METOIUKY
pa3pabaTbIBaTh pa3paboTku TpeOOBaHUM U IPOEKTHBIX PEILEHUIH
IpodeccronanbHble | METOTUKI U yIpaBJIeHHs UMU HOJ] yCIOBHS MPOEKTA HIIU
KOMIICTCHIINH BBIMIOJIHEHUS nporecca
AHAJINTHYECKUX [1K-9.B.1 BnaseTs HaBbIKAMH TUTAHUPOBAHHUS
pabor MIPOCKTHBIX Pa0OT; HABBIKAMH BHIOOPA METOAMK U

a0JIOHOB BBIMTOJIHCHUS aHAJIMTUYSCKUX pa60T;
HaBBIKaMH IOATOTOBKH U MPOBEACHUSA

[PE3EeHTaLUH.
[IK-18 I'oToBHOCTB [IK-18.3.1 3HaTh TeOpeTUYECKHE OCHOBBI aHATIH3a
HCIIONIB30BaTh JAHHBIX ¥ MAIIMHHOTO 00y4YeHUs

IpodeccronansHbie

- 3HaHHE OCHOBHBIX [IK-18.Y.1 ymeTb NpUMEHSITH METOABI
METOJIOB MAILIMHHOTO 00y4YeHHUs, MOATOTABINBATh JJAHHBIE

HMCKYCCTBEHHOT'O W MHTEPHPETUPOBATH PE3YJILTATHI




MHTEJIJIEKTA B T1IK-18.B.1 BnageTs HaBBIKOM OLICHKHU
HOCIIeAyIomeH NIPUMEHUMOCTH aJTOPUTMOB, BO3MOKHBIX PHCKOB
poeCCHOHANBHON | M MOCIIEACTBHUI OIHOOK, TTOMCKA ONTUMAITBHBIX
JIeITEeILHOCTH peuIeHUi 1yl paboynX 3a/1a4

2. Mecro aucuumiunsl B ctpykrype OIT
Jucnunnuaa Oasupyercs Ha 3HAHMAX, paHee NPHOOPETEHHBIX CTYICHTAMH IPH H3YYCHHU
CIIEIYIOIHX JUCIUILINH:
— Maremartuka;
— Hndopmaruka;
3HaHus, NOJy4YCHHbIE NPU M3YYEHHH Marepuaia AaHHON IMCLUIUIMHBI, MMEIOT Kak
CaMOCTOSTENBHOE 3HAYEHHE, TAK M UCIOJIb3YIOTCS IIPH M3YUEHUN JPYTUX JUCLMILIHH.

3. OOBEeM u TPYJOEMKOCTb TUCIUILIHHBI
Haunbie 06 obumieM 00beMe IUCHHUIUIMHBL, TPYAOSMKOCTH OTHCIBHBIX BUIOB y4eOHOM
paboThI MO TUCLUILIMHE (M pacipeieieHie 3TO! TPYA0EMKOCTH 110 CEMECTPaM) MPEACTABICHbI B
Tabune 2.

Tabnuia 2 — O0beM U TPYAOSMKOCTh TUCLHUIIIMHBI

TpynoemKocTh 1o
Bun yue6Hoii paboThI Bcero cemMecTpam
Ne2
1 2 3

Oowasn mpyooemkocms OuUCYUnIUHDL, 27 272
3E/ (4ac)
H3 Hux uacoe npakmuyueckoii n0020MoeKu 17 17
Ayoumopnule 3auamus, BCETO 4ac. 34 34
B TOM YHCIIE:

nekiwmu (J1), (dac) 17 17

npaktiuyeckue/cemunapckue 3austust  (113),

(1ac)

naboparopusie padotsl (JIP), (1ac) 17 17

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

JK3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 38 38
Buo npomesicymounoii ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auer, dudd. 3au, | 3auer 3auer
DK3.*%)

= -
IIpumedaHune:  kaHAMIATCKHUIT 9K3aMEH

4. ConepikaHHe AUCUUIUTHHBI
4.1. Pacnpenenenne TPyJO€MKOCTH AUCIUILTHAHEI 110 pa3fesiaM U BUAaM 3aHITHN.
Paznenbl, TeMbl AUCUMIUIMHBI U UX TPYJOEMKOCTb IPUBEACHBI B Tabnuie 3.

Tabnuia 3 — Pa3mensl, TeMbl JUCHHUIUIAHBI, HX TPYA0EMKOCTh

Paznen 4. 3 8
Pa3znen 5. 2 8
Pa3nen 6. 3 12 7
Hroro B cemectpe: 17 17 20
Hroro 17 0 17 0 20

[pakTuueckass TMOATOTOBKA 3aKIOYaeTCss B  HEIMOCPEACTBEHHOM  BBINOJIHEHUU
00y4aloUMMHUCS  ONpPEACNEHHBIX  TPYAOBBIX  (YHKUMI,  CBsI3aHHBIX € Oynayrieit
PO eCcCHOHANBHOM ACSATETEHOCTBIO.

4.2. CopeprkaHue pa3/ieioB U TeM JICKIIUOHHBIX 3aHATHI.
CopnepxaHue pa3zesioB U TeM JICKIIMOHHBIX 3aHATHI PUBEACHO B Tabmiuie 4.

Tabnuia 4 — Comeprkanue pa3aesioB M TeM JIEKIIMOHHOTO IUKIIA

Howmep pa3nena Ha3Banue u conepxanue pa3aesioB U TeM JEKIIMOHHBIX 3aHATHA
1 CucreMbl KOMITBIOTEPHOTO 3PEHHS - OCHOBHBIE MOHSATHSI.
Tema 1.1 - AKTUBHBIE W TIaCCHBHBIE €CTCCTBEHHBIE U

UCKYCCTBCHHBIC 3PHUTEIIbHBIE CHUCTEMBI, CBSI3b X KOHCTPYKLUH
CO CBOMCTBAMH OKPYKAIOIIEH Cpebl.
Tema 1.2 - Bunasl nHpOpMaLny, U3BJIEKAEMON €CTECTBEHHBIMHU U

HCKYCCTBEHHBIMU 3pUTEIBHBIMU CHUCTEMaMH u3
BOCHPHHHMAEMBbIX BU/ICO/IaHHBIX.
Tema 1.3 - TpynHOCTH pacrno3HaBaHMS W HHTEPIPETALUH

BUICOMH(pOPMALMHU, 00YCIOBICHHBIC CBOHCTBAMH OKPYIKAIOIIETO
MHUpa ¥ KOHCTPYKIMEH 3pUTENbHBIX CHCTEM.

2 KoppensiimoHusie MeTOIbI pacro3HaBaHusI 00pa30B

Tema 2.1 - [IlpeoOpa3oBanue @Dypre, ero cBoiicTBa.
Iepenarounas ¢pynkuus cucremsl. [lonsatue uiabTpa.

Tema 2.2 - [Ipomyckaromye 1 0Tpa)karolie roJorpaMMbl.

Tema 2.3 - Onruyeckoe  mnpeobOpasoBanue  Dypse.
T'onorpaduueckuit KOPpEsATOp. Tomorpaduyeckue
pacno3HaroIMe aBTOMAThI.

Tema 2.4 - Pacno3naBanue u3zoOpaxkeHuit MeTonoM Dypbe-
MenMHa, IPEUMMYIIECTBA U HEJIOCTATKH.

Paznenbl, TeMbl JUCHUILIMHBI Jexuwm | 113 (C3) JIP ‘ KIL ‘ CPC
(gac) (gac) (gac) (gac) (gac)
Cemecrtp 2
Pasnen 1. 3
Paszgen 2. 3 16 8
Pazgen 3. 3 6 8

3 PacnioznaBanre 00pa3oB B MPOCTPAHCTBE MPU3HAKOB (00yueHHE
C YYHUTEJIEM).
Tema 3.1 - OCHOBHEBIE MOHSTHUS. IToctpoenue
JMCKPUMHUHAIIMOHHOM TOBEPXHOCTH ULt HOPMaJbHO

paclpesieieHHbIX ~ BEKTOPOB  IIPH3HAKOB  C  W3BECTHOI
KoBapHanuoHHOH Marpuneil. Kiaccugukanus o6pa3oB MeTonoM
MaKcHMalibHOTO  mpasaonoaobus. [locTpoeHune  IHMHEHHBIX
JMCKPUMHUHAIIMOHHBIX ITOBEPXHOCTEH IO HW3BECTHOM BBIOOpKE
KJIaCCU(PHUIUPOBAHHBIX 00PA30B.

Tema 3.2 - [IloctpoeHue HeNMHEHHBIX  pa3ACISAIOMINX
MIOBEPXHOCTEH B ITOJIHOM 0a3rce OPTOHOPMUPOBAHHBIX JIMHEHHO-
HE3aBHCUMBIX HeluHeHHbIx ¢yHkimid. [lommHomsr Jlexanmpa,
Jlareppa, Opwmura. [locTpoeHre MNOTHON CHUCTEMBI JHHEHHO-
HE3aBUCUMBIX  OPTOHOPMHUPOBAHHBIX  (YHKUMII ~ MHOTUX
TEPEMEHHBIX HAa OCHOBE IIONHOW  CHCTEMBI  JIMHEWHO-
HE3aBHCUMBIX OPTOHOPMHPOBAHHBIX yHKIMI OJTHO
TIEPEMEHHOM.




HckyccTBeHHBIE HEMPOHHBIE CETH, PEaU3yIOLIUe MOCTPOCHUE
JMCKPUMUHALIMOHHON MOBEPXHOCTH B MIPOCTPAHCTBE NPU3HAKOB.
Tema 4.1 - Mogenu Heiipona. Ilepuentpon Posen6marra, ero
oOyueHue. Meron IpafiueHTHOro CIycka. AJropuT™M 0o0ydeHus
HEepLENTPOHa KaK YacTHBIH cilydail Meroja TIpagueHTHOTrO
CIycKa.

Tema 4.2 —Hckyccrennas HelpoHHas CeTh
BACKPROPAGATION, airoputm ee 00yueHHsI.

| | (uac)

| JIHBI

Cemectp 2

PacrniozHaBaHue 00BEKTa U OMPEACICHHE €T0 1,5
JIEKapTOBBIX KOOPAMHAT HA H300paKeHNH
MyTEM BbIYHCIICHHS (DYHKIIMN B3aUMHOM
KOppEJISILIMY B IIPOCTPAHCTBEHHO-BPEMEHHOI
obsactu. Yacts 1.

Pacrio3HaBanne 00bEKTa U OIpPE/ICIICHHE €ro 1,5
JIEKAPTOBBIX KOOPAMHAT Ha M300pasKeHUN
MyTeM BBIYUCIICHHST DYHKIMH B3AaUMHON
KOpPEJSILUK B IPOCTPAHCTBEHHO-BPEMEHHOI
obactu. Yacts 2.

5 Pacno3znaBanme 00pa3oB O6e3 yuuTeNss METOJOM KJIACTEPU3ALNU B
MIPOCTPAHCTBE MPU3HAKOB.
Tema 5.1 - [ToHsATHS KOBApHALIMOHHONW MATpPHULBI U COOCTBEHHBIX
BektopoB. [IpeobpasoBanme Kapynena-Jlossa. Merpuku B
pocTpaHcTBe Mpu3HaKkoB. Paccrosinine Maxanonobuca.
Tema 5.2 - Kiacrepusanus MeromoM K urepaTHBHBIX
BHYTPUTPYNIOBBIX cpeaHux. Kiactepusanms rucTOrpaMMHBIMH
METO/IaMH.

6 VHBapuaHTHBIE OMKCaHUs 00Pa30B.

Tema 6.1 — Ilpu3Haku, HHBapHaHTHbIE K TI'E€OMETPUUYECKUM
npeoOpazoBanusM. [Ipoekimy MpU3HAKOB Ha MOANPOCTPAHCTBA,
MHBapHaHTHbIE K NpeoOpa3oBaHnI0. MOMEHTHbIE WHBAapHAHTHI.
WnBapuantel @ypbe. I'ucTorpaMMel BHYTPEHHUX PACCTOSHUM M
BHYTPEHHHX yTJIOB

Tema 6.2 - [Ilpoekuust wu300pakeHHWsT Ha IPOCTPAHCTBA,
UHBapHaHTHble K TUIy o0bekra. Cnoco® nocrpoeHus
000OIIEHHBIX 3TAIOHHBIX (YHKLHUI ISl H3MEPEHUS [TapaMeTPOB
a((HHHHOTO U IPOSKTUBHOIO IPEOOPA3OBAHUIA.

Tema 6.3 - DreMeHTbl H300pakeHU, YCTOWYHNBbIE K aQPUHHBIM
U IIPOEKTUBHBIM ITPEOOPa3OBaHUSIM.

Tema 6.4 - U3mepenue napamerpoB a(GHUHHOIO ¥ NPOEKTUBHOTO
npeoOpa3oBaHKs Ha OCHOBE aHaiM3a (QYHKIMH KOPPEISILUH
n300paxkeHust ¢ 00001IEHHBIMU ITAJIOHHBIMH (DYHKLUSAMH.

Pacrnio3znaBanme 00bEKTOB Ha N300paXKEHUN 1 2
omnpe/eaeH’e MapaMmeTpoB UX
MPOCTPAHCTBEHHOTO BPALICHUS U
MacIiTabMpOBaHUSI OTHOCUTENIBHO HTAIOHA
METO/IOM KOPPEIISILUK B MOJIIPHO-
JorapuMHIECKOH cUCTeMe KOOPANHAT.
Yacrs 1.

Pacnio3naBanme 00bEKTOB Ha N300PaKEHUN 1 2
ompe/ieieHHe MapaMeTpoB HX
MPOCTPAHCTBEHHOTO BPALICHUS U
MacIITaOUpPOBaHUSI OTHOCUTEIILHO 3TaJOHA
METOJ/IOM KOPPEISILUK B MOJIIPHO-
norapuGpMHUIECKOH CUCTeMe KOOPANHAT.
Yacrs 2.

HccnenoBanue MeToa U3MEpEeHUs 1,5
napametpoB adHUHHOTO MpeodpazoBaHuUs
n300paxenuid. Yacts 1.

4.3. Ilpaktnueckue (CEMUHAPCKUE) 3aHATHUS
TeMbl MPAKTUYECKUX 3aHATHI U UX TPYIOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTHueckue 3aHATUS U UX TPYJOEMKOCThb

HccnenoBanne MeTona N3MEPEHHS 1,5
napameTpoB appuHHOTO peodpa3oBaHums
n3o0pakenuii. Yactp 2.

PacnioznaBanne 00bEKTOB Ha H300pAKEHUI 2
merosoM Pypee-MerumHa. YacTs 1.

PacnozHaBaHue 06BEKTOB Ha N300paKEHUH 2
MetoaoM Dypre-Memnuna. Yactp 2.

U3 Hux Ne
Ne | Temsl npaktuueckux | dopmel npakTuueckux | TpyAOeMKOCTb, |MpaKTUYECKOH |pasaena
/1 3aHATHI 3aHATHI (gac) MOJITOTOBKH, | TUCLIUAIT

(gac) JIMHBI

Pacnio3naBanme n300paxeHHid, MOIBEPTHY THIX 1,5
addunHBIM npeodpaszoBanusM. Yacts 1.

YueOHbIM [IaHOM HE MPEyCMOTPEHO

10

PacrniozHaBaHue U300paeHHid, MOBEPTHY ThHIX 1,5
adduHHBIM npeodpaszoBanusM. Yacts 2.

Bcero 17

Bceero

4.4. JlaGopaTopHble 3aHATHS
TeMbl 1a00OPATOPHBIX 3aHATHI U UX TPYJAOEMKOCTh IPUBEICHBI B TabHIIE 6.

Tabnuua 6 — JlabopaTtopHble 3aHITHsI U UX TPYJOEMKOCTh

Ne
n/m

HaumeHoBanue 1a00paTOpHBIX paboT

W3 nux Ne
NpaKTUYECKON | paszena
HOJTOTOBKH, | JHCLIUII

TpynoemkocTs,
(uac)

4.5. KypcoBoe npoekTrpoBaHue/ BHITOJIHEHHE KYPCOBOH pabOThI
V4eOHbIM [UIAHOM HE HPEAYCMOTPEHO

4.6. CamocTositenbHas paboTa 00yYaroIIXCst

Buzpl camocTosTeNnbHOM paboThI U ee TPYI0EMKOCTh NPUBECHBI B Ta0IHILIE 7.

Tabnuia 7 — Buasl caMOCTOSITENBbHON paboThI M €€ TPYJIO0SMKOCTh

Bceero, | Cemectp 2,

Buz camocrosiTenbHOM pabOThI
yac yac




1 2 3
H3yueHne TeopeTHiecKoro MaTepuaia 15 15
quctuuinael (TO)
Kypcosoe npoextuposanue (KII, KP)
Pacuerno-rpaguueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IMoaroroBka K TeKylieMy KOHTPOIIIO 15 15
ycnieaemoctH (TKY)
Jomaninee 3ananue (J3)
KonTpousbHble paboTsl 3a04HuKoB (KP3)
IToaroroBka K MpoOMEKyTOUHOM 3 ]
arrectaiuu (ITA)

Bcero: 38 38

5. TlepedeHb yueOHO-METOINUECKOTO

obecrieueHus

IIJISE CAMOCTOSATEIIbHONU pa6OTI>I 06yqa}01unxcs{ 10 JUCHUILUINHE (MOIIyJ'IIO)

Y4eOHO-MeTOANYEeCKHEe MaTepHalbl Ui CAMOCTOSTENBHON paboThl 00YYAIOMIMXCS YKa3aHbI B

mi. 7-11.

6. IlepedeHb MeYaTHBIX U ANEKTPOHHBIX YYEOHBIX U3AAHHIA
IlepeueHp neyaTHBIX M AIEKTPOHHBIX YUEOHBIX U3AaHUN IPUBEICH B TabnuIe 8.
Tabnuia 8— [lepeueHp MeYaTHBIX M JICKTPOHHBIX YUeOHBIX H3IaHHUI

npaktudeckux 3anaruii / 10. B. Busunstep [u
ap.]. - M. : ®usmatkaura, 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. TlepeueHb SIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
nH(POPMALIOHHO-TEIIEKOMMYHUKAIIMOHHOM ceT «HTepHEeT»

IIepeuenn 9JIEKTPOHHBIX

00pa3oBaTeNbHBIX

pecypcoB “HPOPMAIIMOHHO-

TCHCKOMMyHPIKaLIHOHHOﬁ CCTH «I/IHTCPHCT», HCOGXOZ[I/IMLIX 11 OCBOCHHMA OHUCHUIIIHHBI

npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepeueHb 3JEKTPOHHBIX O00OpPA30BATENbHBIX PECYpPCOB HMH(POPMAIMOHHO-

TCHCKOMMyHPIKaLIHOHHOﬁ CCTH ((I/IHTCpHCT))

URL anpec

HaumenoBanue

Mndp/
URL agpec

Bubnuorpaduueckas ccpiika

KommuecTBo 9K3eMILISIpoB B
OubmoTeKe

(KpoMe 2JIIEKTPOHHBIX SK3EMILLIPOB)

http://books.google.ru/books

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

JI86

Lutsiv V. R., Nedoshivina L. S., Methods of
image processing and recognition. Manual of
practical investigation. — Saint Petersburg:
SUAL 2019. —60 p

CO(50)

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

PyxoBozcTBO MOJIB30BATENS MTAKeTa I 00pabOTKH
n3obpaxenuii B MATLAB

http://www.ipol.im/

ONeKTPOHHBIH >KypHal 10 00paboTke 1
anropuT™Mam aHanmn3a u3oopaxenuii «Image
Processing On Line».

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

621.391C
32

Cepuxos B.C. ludposas o6paboTka
curHaioB. YueOHoe nocobue / B.C. Cepukos,
B.P. JIyuus. — Cankr-IletepOypr: ['YAII,
2014. 109 c.

CO(50)

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

OBC «Jlanp»
Boikos, B.JO. AnanTuBHbIe 1 MHBApUAHTHBIE

aJIrOPUTMBI O0HAPYKEHUS O0BEKTOB Ha
n300pakeHHsIX U UX MojenupoBanue B Matlab
[Dnextponnslit pecype] : yueOHOe mocobue. —
DnexrpoH. nan. — CII6. : Jlans, 2014. — 192 c.

004.9T 65

Toncanec, P. Lludposas odpadorka
u3obpaxcenuii / P. T'oncainec, P. Bync ; mep.
JI. U. Py6Ganos, miep., pen. I1. A. Houna. - 3-¢
u31., uchp. u jpoi. - M. : Texnocdepa, 2012. -
1104 c.

®0(5)

8. IlepedyeHb HHPOPMAIMOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp MmPOrpaMMHOTO OOECIEYEHHS, HCIOIB3yEMOr0 MPU OCYIIECTBICHUU
00pa30BaTeIbHOrO MPOLEcca MO JUCLMILTHHE.
[lepeuens ucnoap3yeMoro NporpaMMHOro odecrieueHus npezcrasieH B Tadmauue 10.

Tabmuma 10— [lepeuens nporpaMMHOTo oOecrieueHus

004.9 K78

Kpacunsaukos, H.H. L{udposas o6padotka
2D u 3D-u306paxenuii [Tekcr] : yueGHOE
nocobue / H. H.Kpacunsuukos. - CI16. : BXB
- [letepOypr, 2011. - 608 ¢

CO(65)

Ne i/t HaumenoBanue
1. Windows 7 / Windows 10

2 Development studio Visual C/C++

3 Intel OpenCV

4 Gimp

004.9 0-23

O06paboTka 1 aHaTN3 U300paKEHHU B 33a4ax
MAIIHHHOTO 3PEHHS : KYPC JICKLMIT 1

CO(15)




8.2. IlepeueHn HMH()OPMAIMOHHO-CIIPAaBOYHBIX CHCTEM,UCTIONb3YEMbIX npu
OCYILECTBICHHN 00Pa30BaTEILHOTO MPOIIECCa M0 JUCIUIITHHE

Ilepedenp HCHONB3yeMBIX HMH(POPMAILMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabmune 11.

Ta6nuua 11— IlepeueHp nHGOPMATHOHHO-CIIPABOYHBIX CHCTEM

OrieHKa KOMIIETEHIN

XapaktepucTuka copMHUPOBAHHBIX KOMIETCHIIUH
5-Ga/uTbHas IKaIa P bopmp T

— JIeJIaeT BBIBOJIBI U O0O0OIICHHUS;
— BJIQJICET CHCTEMOH CIIeIIUATU3UPOBAHHBIX TTOHSTHIA.

Ne i/ HaumenoBanue

He npenycmotpeno

9. MarepuaiibHO-TeXHHYECKas 6a3a
CoctaB  MaTepHabHO-TEXHMYECKOW  0a3bl, HEOOXOOUMOW ISl  OCYIICCTBICHHUS
00pazoBaTeNbHOrO Mpolecca 1o AUCIHUIUIMHE, PEJCTaBlIeH B Tadaunel2.

Tabnuua 12 — CocraB MaTepuanbHO-TEXHUYECKOW 0a3bl

— 00yJarOIHMIACS YCBOWIJI TOJIBKO OCHOBHOM MPOrPaMMHBIH MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, OMMpasich Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOIYCKAeT HEeCYILECTBEHHbIE OLIMOKU U HETOYHOCTH;

Ne HaumenoBanue coctaBHOM yacTu Howmep ayauropun
/o MaTepHaIbHO-TEXHHYECKON 0a3bl (Ipr HEOOXOIMMOCTH )

MynbpTuMenuitHas JICKIMOHHAS Ay AIUTOPUS

«yZIOBIICTBOPHUTEIILHOY .
— HCIIBITHIBACT 3aTPYIHEHHS B IPAKTHYSCKOM NPUMEHECHHH 3HAHHI
«3AYTCHO» .
HAIPAaBIICHHS;
— c1ab0 apryMeHTHPYET HAYYHbIE TOJI0KCHUS;
— 3aTpyaHsieTcs B JOPMYIMPOBAHUH BHIBOJIOB M 0000IICHUIT;
— YACTHYHO BIIAJCET CHCTEMOIl ClICHMAIN3HPOBAHHBIX TOHSTHIA.
— o0yJarommiicss HE YCBOMJI 3HAYUTEIBPHONW YacTH MPOTrPaMMHOIO
Marepuaa;
— JIONyCKAeT  CYLICCTBEHHBIC  OWIMOKH M  HETOYHOCTH  IIPU
«HEY/IOBIICTBOPHUTEIILHO ”
paccMoTpeHuH npobiieM B KOHKPETHOM HaIpaBJICHHHY;
«HE 3aYTCHO»

— UCIBITHIBACT TPYJHOCTH B MPAKTHYCCKOM IIPUMEHCHHH 3HAHUIA;
— HE MOXKET apryMEHTHPOBATH HAYUYHBIE MTOJIOKEHHS;
— He popMyHpyeT BEIBOAOB U 000OIICHHH.

2 | KomobroTepHslii Ki1acc

10. OueHouHbIe CpeACTBA sl IPOBEACHHS IPOMEKYTOUHOM aTTeCTaluu
10.1. CocraB OLECHOYHBIX CPEACTBUIA IPOBEJICHUS HPOMEKYTOYHOH AaTTECTALMH
00yJaroumxcs Mo JUCHUIUIMHE NpUBeIeH B Tabmuie 13.
Tabmuna 13 — CocTaB OLIGHOUHBIX CPEJCTB JUIsl NPOBEJCHHS IIPOMEXYTOUHOM aTTecTaluu

10.3. TunoBble KOHTPOJILHBIC 3aaHUS WIIH UHBIC MAaTEPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa Mpe/cTaBieHbl B Tabmwuie 15.

Tabnuua 15 — Bonpocs! (3a1a4un) Asst 9K3aMeHa

Bun npoMexyTO4HOIl aTTecTaiu ITepeueHb OLIEHOYHBIX CPEICTB

OK3aMeH Crnrcok BOIpPOCOB K 9K3aMEHY

10.2. B kauecTBe KpHUTEPUEB OLEHKH YPOBHA C(HOPMHPOBAHHOCTH (OCBOEHUS)
KOMIICTCHIMH OOYYAaOIINMHUCS TPUMEHSICTCS 5-0auibHasi IIKana OLUEHKH CHOPMHUPOBAHHOCTH
KOMIETEHIIUH, KoTopasi IpuBesieHa B Tabauue 14. B TeueHne cemecTpa MOXKET UCIIONIB30BATHCS
100-6annpHas  ImKama  MORYIBHO-DEUTHHTOBOH  CHCTEMBI ~ YHHBEpPCHUTETa,  IpaBHIIA
HCTIONB30BAaHUSI KOTOPOH, YCTQHOBJIEHbI COOTBETCTBYIOLIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
T'VAIL
Tabnuua 14 —Kpurepuu oueHKH ypOoBHsI CHOPMHUPOBAHHOCTH KOMITETCHIMI

Or1eHKa KOMIIETEHIIMN

XapaKkTeprucTHKa COPMUPOBAHHBIX KOMITCTCHIIMM
5-OajuibHast IIKaJIa paKrep (boppo

— oOyyarouuiicsi TayOOKO H BCECTOPOHHE YCBOWIJI MPOrPaMMHBIA
MarepHa;

— YBEPEHHO, JIOTHYHO, IIOCIIEIOBATEIBHO ¥ IPAMOTHO €T0 U3JIaracT;

— ONUPAsCh HAa 3HAHUS OCHOBHOW M JIONOJHUTENIBHON JIMTEPATYpHI,
TECHO IPUBS3BIBAECT YCBOCHHbBIE HAYYHBIE MOJOXKEHHS C MTPAKTHYECKOM
JeSATENbHOCTBIO HAIIPABJICHUS;

— YMeJI0 00OCHOBBIBACT U apTYMEHTHPYET BBIJIBUT'AEMbIE UM UJICH;

— JIENIAaeT BLIBOJILI U 0000IEHNS;

— cBOOO/IHO BJIAJICET CUCTEMOM ClIeHUATN3UPOBAHHBIX HOHATHH.

«OTIIMYHO»
<«Ga4YTCHO»

— oOyuatomiuiicss TBEpO yCBOMI IPOrPaMMHBIII MaTepuall, FpaMOTHO U
[0 CYyLIECTBY U3JIaraeT €ro, ONMpPasChb Ha 3HAHUA OCHOBHOM
JIMTEPATYPBI;

— HE JI0ITyCKAeT CYILECTBEHHBIX HETOUHOCTEH;

— YBA3BIBAET YCBOEHHbIE 3HAHUS C IPAKTHYECKOH JEATEIbHOCTHIO
HAIPaBIICHUS;

— apryMeHTHPYET HayuHble MOJI0KEHUS;

«XOpOIIIO»
«3a4TEHO»

Ne /it Ilepeuens Bompocos (3a1a4) Ui SK3aMeHA Kon
UHIMKATOpa
VYueOGHBIM IUIAHOM HE NPEeyCMOTPEHO
Bomnpocs! (3agaun) st 3avera / aud¢. 3ayera npeacTasieHsl B Tabnuie 16.
Tabnuia 16 — Borpocst (3amaun) asist 3aueta / mudd. 3auera
Ne /n Ilepeuens Borpocos (3axa4) st 3ayera / audd. 3auera Kon
HUHMKATOpa

1 Buapr uabopmaimm, u3BIeKaeMoi eCTECTBEHHBIMHU U T1K-2.3.1
HCKYCCTBEHHBIMHU 3PUTEILHBIMU CHCTEMAaMHU M3 MK-2.V.1
BOCIIPUHUMAEMBbIX BHICOAAHHbIX. TIK-2.B.1

2 TpyaHocTy pacnio3HaBaHUs U HHTEPIIPETALUN IK-9.3.1
BUICOMH(OpMALINH, 00YCIIOBJICHHBIE CBOHCTBAMH [K-9.V.1
OKPY>KaloLIero MUpa ¥ KOHCTPYKIUEH 3pUTEIIbHBIX CUCTEM. [1K-9.B.1

3 IIpeobpaszoBanue Dypbe, ero coiicTea. YacroTHas IK-18.3.1
xapakTepucTrka cucreMsl. [TonsTue gpuisTpa. IK-18.V.1

4 I[IponycKarolye ¥ 0TpaXKatolHe rojJorpaMmel. IK-18.B.1

5 Onruueckoe npeobpasosanue ypoe. ['onorpapuuecknit
KOppesTop.

6 [onorpaduyeckue pacro3HaIOINe aBTOMATHIL.

7 PacnoznaBanue n3obpaxxenuii meronom ®@ypne-MennHa,
PEUMYILECTBA U HEIOCTATKH.

8 PacnioznaBanue 06pa3oB B MPOCTPAHCTBE MIPU3HAKOB.
[TocTpoenne AMCKPUMHUHAITIOHHON TOBEPXHOCTH JJIs1
HOPMAJIbHO PACIPEACIICHHBIX BEKTOPOB IIPU3HAKOB C
M3BECTHON KOBAPHAIMOHHON MaTPUIICH.

9 Knaccudukarms 06pa3oB METO0M MaKCHMAaIbHOTO
MIPABIOIOI00HSL.

10 [TocTpoeHne NTMHEHHBIX AUCKPUMHHALMOHHBIX TOBEPXHOCTEH




10 M3BECTHOH BBIOOPKE Ki1acCH(HIMPOBAHHBIX 00Pa30B.

11

[TocTpoeHre HENMMHEHHBIX pa3AeIIONINX MIOBEPXHOCTEH B
IIOJTHOM 0a3uce OPTOHOPMHUPOBAHHBIX JINHEHHO-HE3aBUCUMBIX
HEJIMHEHHBIX (YHKIIHH.

Bomnpocsr

npejcTaBiacHsl B Tabuie 18.

Tabmuma 18 — [IpuMepHsIii nepedeHb BOIIPOCOB LISl TECTOB

Uit TIPOBEACHUSL HpOMC)KyTO‘IHOﬁ arrecrallui B BHAC TCECTUPOBAHUSA

12

[Tomuuowmsl Jlexanpa, Jlareppa, Dpmura.

13

[ocTpoeHue moHOI cHCTEMBI TMHEHHO-HE3aBUCUMBIX
OPTOHOPMHUPOBAHHBIX (PYHKIMI MHOTHX NEPEMEHHBIX Ha
OCHOBE IOJIHOM CHCTEMBI JINHEHHO-HE3aBUCUMBIX
OPTOHOPMHPOBAHHBIX ()YHKLHH OJTHOM IIEpEeMEHHOII.

Ne /it

ITpumepHsIii IepedeHs BONPOCOB /171 TECTOB

Kon
MHJMKaTOpa

14

Mopenu HelipoHa. [lepuentpon Po3enbnarra, ero ooyueHue.

15

Mero/ rpaIMEHTHOTO CIycKa. AJIrOpUTM 00ydYeHUs
MepLUENnTPOHa KaK YaCTHBIN CIyJail MeTo1a TPaiueHTHOTO
crycka.

1

Kakass meTprka y4uThIBaeT pa3dpoC BEKTOPOB 3HAYCHHN MPHU3HAKOB?
IIpounraiite TekcT, BHIOCPUTE MPABUIBHBIM OTBET M 3aIlUILIUTE
apryMeHThI, 000CHOBBIBAIOIIIE BHIOOP OTBETA:

- MeTpHKa L2;

- MeTpuka MaxanaHoOuca;

- MeTpuka Li;

- MeTpUKa Le.

16

HUckyccrBennas neiiponnas cetb BACKPROPAGATION,
ANTOPUTM €€ 00YUEHHS.

17

[onsiTHs KOBapUALIMOHHOM MaTPUILBI U COOCTBEHHBIX
BekTopoB. [Ipeobpazosanue Kapynena-Jlossa.

18

Knacrepusanus meroom K nrepaTuBHBIX BHYTPUTPYIIIOBBIX
cpenunx. Kiactepusamms rucTorpaMMHBIME METOJAMH.

19

MerTpuku B mpoCTpaHCTBE MPU3HAKOB. PaccTosiHne
MaxainoHobuca.

Kakne cucteMbl MpU3HAKOB HMCHONB3YIOTCS IJISI ONMUCAHHS TEKCTYpbI?
IIpountaiite TekcT, BHIOEPUTE MpaBUIbHBIC BapUaHTHl OTBETAa U
3aIUIINTE APTYMEHTBI, 000CHOBBIBAIOIIIE BHIOOP OTBETOB:

- CTATUCTUYECKHE MOMEHTBI;

- CHIEKTpaJIbHBIC TPU3HAKH;

- sHepreTuyeckue kKapTsl JlaBca;

- IapaMeTpbl ONUCAHUS IPOCTPAHCTBEHHON (POPMBI TOBEPXHOCTH.

20

VnBapuanTHbIC TpU3HaKy. [Ipoekuy npu3HakoB Ha
IIOIIPOCTPAHCTBA, MHBAPHAHTHBIE K IIPE0Opa30BaHHMIO.
MowmenTHble nHBapuaHThl. HBapuanTel @ypre. ['HmcTorpamMmmsr
BHYTPEHHHUX PACCTOSIHUI Y BHYTPEHHUX YTJIOB.

21

ITpoexkiust H300paXkeHNs Ha IPOCTPAHCTBA, HHBAPHAHTHbIE K
THITy 00beKTa. CII0co6 MoCTpoeH:s 0000IIEHHBIX 3TaIOHHBIX
yHKLMIT 17151 n3MepeHust napamMeTpoB apdruHHOTO
peoOpa3oBaHus.

CooTHecHTe MEePeUUCICHHBIE TEXHOJIOIHH 00paboTKU H300pakeHHl c
JNaHHBIMH, OTHOCSAIIMMHUCS K HX onucaHuio. [Ipouuraiite TEKCT u
yctaHoBUTe cooTBeTcTBHE. K Kakmoil MO3MINH, MAHHOH B JIEBOM
cronbiie, mog0epUTe COOTBETCTBYIOIIYIO MTO3HUIIMIO B IPABOM CTOJIOLE:
T'onorpamma KOHTYP
Paspensromas moBepxHOCTH unTepdepeHus
Auroput™ Konuu KJ1actep

22

M3mepeHne napaMeTpoB CMEILEHHS 1 HEPABHOMEPHOTO 10
HAITPaBJICHHIO MAacIITaOMPOBAHHMS C TIOMOILBIO KOPPEISALIMU
n300pakeHust ¢ 0000UICHHBIMH ITATIOHHBIMH (DYHKIHSIMH.

23

W3Mepenne napaMeTpoB BpaIleHHs, 36PKAITBHOTO OTPAKCHHS U
MacIITaOUPOBAHUS C TOMOIBIO KOPPENSLIY H300paXKESHUs C
0000IICHHBIMH YTATOHHBIMH (DYHKIIHSIMH.

24

AdduHHBIE U IPOSKTUBHBIE TPEOOPa30BAHUS U DIIEMEHTbI
n300paKeHNH, YCTOWYMBBIE K TPE0Opa30BaAHUSM.

25

AKTHUBHBIE U TaCCUBHBIE, €CTECTBEHHBIC U NCKYCCTBEHHBIE
3pHUTeNbHbIE ccTeMbl. Kak ux cTpykTypa 1 cBOiiCTBa CBS3aHbI
CO CBOMCTBAMH OKPY’KAIOILEro MUpa.

26

Paznoxxenne adppuHHOTO MPeodpa3oBaHUs HA IIPOCTHIC
cocrassomue. [10cIe10BaTeIbHOCTh H3MEPEHHS U
KOMIICHCAIIUH 9TUX MPOCTHIX IPe0Opa3oBaHMil.

Beibepute mocienoBaTebHOCTb  JCHCTBUH, KOTOpbIE HEOOXOIUMO
BBINIOJIHUTD, 4ro0bl  MOCTPOUTH CHCTEMY  aBTOMATHYCCKOU
KJIaccupukanu 0ObEKTOB IO BEKTOpaM IPHU3HAKOB, pacHpeeIeHHbIX
[0  HOPMAIbHOMY  3aKOHY  (IIpouMTaifiTe  TEKCT,  YCTaHOBUTE
MOCJIEIOBATEIBHOCT  JIGHCTBUH W 3alMIIUTE  COOTBETCTBYIOLIYIO
0CJIEZI0BATEILHOCTE OYKB ClIEBa HAMPAaBO):

a) NOCTPOUTH PA3/EIAIOIIME IOBEPXHOCTH B IPOCTPAHCTBE IIPU3HAKOB
Ha OCHOBE CTATHCTHYECKUX MapaMeTPOB BEKTOPOB MPHU3HAKOB 0OBEKTOB,
MOAJIEKAIMX KIaccu(uKauu;

6) BBIOpATh MOAXOSIIYIO ISl KIACCU(HUKALIUU 00BEKTOB CUCTEMY
MPU3HAKOB (KOMITOHEHTHI BEKTOPOB IIPU3HAKOB);

B) PACCUUTATh CTATUCTUYECKUE APAMETPBI BEKTOPOB ITPU3HAKOB JUISI
IOCTPOCHHS UX HOPMAJIBHBIX PacIpe/ieNeHUil Ul 00BEKTOB,
MPUHAUISKALIMX Pa3HbIM KJIaccaMm;

I') U3MEPUTH KOMIIOHEHTBI BEKTOPOB MIPH3HAKOB MPEACTABUTEILHOTO
MHOXKECTBa 00BEKTOB.

HepequL TeM Ui KYypCOBOI'O l'lpOCKTI/IpOBaHI/Iﬂ/BLIHOHHeHI/ISI KprOBOfI paGOTLI

npezcTaBieHbl B Tabmuie 17.

Tabnuua 17 — [lepeueHp TeM Uit KYPCOBOTO MPOSKTHPOBAHUS/BBIIIOIHEHHUS] KYPCOBOW paboThI

Onummte MOpsIOK JACHCTBHIA TIPH MOCTPOSHUN HA M300paKEeHIH
KOHTYPOB OOBEKTOB AIrOPUTMOM KoHHH, 3aiInTe pa3sBepHy ThIi
000CHOBAHHBIM OTBET.

Ne i/

[TpuMepHsIi epeyeHb TeM ISl KypcOBOTO NPOSKTHPOBAHUS/BBITIOIHEHUS

KYPCOBOU pabOThI

V4eOHBIM IIIAHOM He TIPelyCMOTPEHO

Kakne mnporpammubie mnaketst MATLAB  opuenTHpoBaHbl  Ha
pa3paboTKy HCKYCCTBEHHBIX HEWpOHHBIX cereii? [Ipoumraiite Tekcr,
BHIOGPUTE ~ NPABUIBHBIA ~ OTBET M 3alUIIMTE  APryMEHTHI,
000CHOBBIBAIOLINE BBIOOP OTBETA:

- Filter Designer;

- Signal Analyzer;

IK-2.3.1
MK-2.y.1
IK-2.B.1
IK-9.3.1
MK-9.Y.1
I1K-9.B.1
IK-18.3.1
MK-18.V.1
IK-18.B.1




- Neural Network Toolbox;
- Signal Processing Toolbox.

7 Kakune cnenuanusupoBanHbie naketsl MATLAB wucnons3yrores ais
pelieHus 3aaa4 KomibiotepHoro 3penusi? [IpounTaiite Texcr, BbiOepHTe
IMPpaBUJIbHBIC BapHUAHTBI OTBETOB u 3alUIIUTC APryMEHTBI,
000CHOBBIBAIOIIME BHIOOP OTBETOB:

- Financial Toolbox;

- Datafeed Toolbox;

- Computer Vision Toolbox;

- Image processing Toolbox

- Trading Toolbox.

8 CooTHecute QyHKIMH HUPPOBOH 00pabOTKH N300pakeHHH ONOIHOTEKN
OpenCV ¢ TepMHHaAMH, OTHOCSAIIMMHCS K BBINOJHACMBIM HMH
omepanusM. [IpounTaiiTe TEKCT U yCTaHOBHTE cOOTBeTCTBHE. K Kaxmoit
MO3WIMHK, JAaHHOH B JIEBOM CTOJOIE, MOJOEPUTE COOTBETCTBYIOLIYIO
MO3UIIHIO B IPABOM CTOJIOIIE:

cv2.imread npeoOpa3oBaHKe LIBETOBOTO MPOCTPAHCTBA
cv2.imwrite yreHue u3 ¢aiina
cv2.warpPolar adpunHOE Mpeobpa3zoBaHme
cv2.warpAffine cUCTEMa KOOpPANHAT
cv2.cvtColor 3anuch B aiin
9 Bribepure mnocnepoBarensHocTs  omepanmii MATLAB, kotopsre

HEOOXOAMMO BBIIOIHUTB, YTOOBI 3arpy3uTh H300pakeHue U3 Qaitia B
MaccHB, OTOOpa3WTh €ro Ha 9KpaHe U 3amucaTh B JPyrou Qain
(mpounTaiiTe TEKCT, YCTAaHOBHUTE IOCICIOBATEIBHOCTh JACHCTBUI U
3aMMIINTE COOTBETCTBYIOIIYIO — IIOCJIEI0BATENbHOCTh OYKB — cjeBa
HaIpaBo):

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

6) imshow(f, []);

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

10 Heo0xomMo 11 pyu peneHny 3a/1a4 aBTOMaTHYECKOH 00paboTKu
n300paxkeHui Ha s3p1Kke Python 3arpy»xath B HEro CKOMIIIMPOBAHHYIO
NPOrpamMMy, 3alUIINTE Pa3BEPHY T 000OCHOBAHHBINH OTBET.

IlepedyeHbp TeM KOHTPOJIBHBIX PabOT MO IUCHMILUIMHE OOYYaoIMXCs 3a04HOM (opMbI
00y4eHus, IpeICTaBIeHbI B Tabmuie 19.

Tabauua 19 — IlepeyeHb KOHTPOIbHBIX pabOT

Ne n/n [lepeueHb KOHTPOJIBHBIX PadOT

He npeaycmoTpeHo

10.4. Meroauueckue  MaTepuanbl,  ONPEAENAIONME  IPOLEAYPbl  OLEHUBAHMS
UHIUKATOPOB, XapaKTePU3YIOIIUX STambl (OPMUPOBAHMSA KOMIICTEHIMH, COZEpXKaTcs B
JIOKAJIbHBIX HOpPMAaTUBHBIX aktax ['YAII, pernamMeHTHpyIOLIMX MOPAIOK U IPOLEAYPY
MIPOBEJICHUS] TEKYILETr0 KOHTPOJIs YCIEBAEMOCTU U MPOMEXKYTOYHON aTTECTALMU 00y4aromuXcs
I'VAIL

11. Metonuueckue YKa3aHus AJ1s1 06yqa}0mnxca 110 OCBOCHHUIO JUCIHUIIIMHBL

11.1. Meroaudeckue ykasaHus Juissi OOYYAIOIIMXCS 110 OCBOCHHUIO JICKIMOHHOTO
MaTepuana

OCHOBHOE Ha3HAUEHHUE JIEKIMOHHOIO MaTrepuala — JIOTMYECKH CTPOHHOE, CHCTEMHOE,
rioyOoKoe M SICHOE M3JIOKeHHe yueOHOro martepuana. HasHaueHue COBpEMEHHOIl JEKIMH B
paMKax AMCLMIUIMHBI HE B TOM, 4TOOBI MOJYYUTb BCIO MH(MOPMALUIO 10 TEME, a B OCBOCHUHU
(yHDaMeHTaNBHBIX TNPOOJEM JAWUCHUIUIMHBL, METOJOB HAy4YHOTO IIO3HAHWS, HOBEHIINX
JIOCTH)KEHUH Hay4yHOH MbIciu. B yueOHOM mpolecce JeKIMsi BBIIOIHAET METOA0IOTHYECKYIO,
OpraHU3aLMOHHYI0 U MH(POPMAIMOHHYIO (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIN anmapat
KOHKPETHOI 00JacTu 3HaHus, e€ MPoOJIeMBl, aeT LEeJNbHOE MPEICTaBICHHE O AUCLHILUIUHE,
MOKa3bIBACT B3aUMOCBS3b C JPYTUMHU JUCIUILIMHAMHU.

[InaHupyeMble pe3ynbTaThl IPH OCBOSHUH 00YYaIOIMMHKCS IEKIMOHHOTO MaTepHuana;

— TIIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3AHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OTIPEIENSIeTCs eJIeBON YCTAHOBKOM K KaXXI0H KOHKPETHOU TeMe;

— IIOJy4Y€HHE OIIbITa TBOPUECKON pabOThl COBMECTHO C IIPENOAABATEIEM;

— pasBuTHe  OPO(GECCHOHATBHO-ICIOBBIX  KAuecTB, JIIOOBM K  NPEAMETYy H
CaMOCTOSTEIBHOTO TBOPUYECKOTO MBIIIICHHS.

— IOsBJIEHUE HEOOXOAUMOI0 HHTEPECA, HEOOXOIMMOr0 AJIsl CAMOCTOSTENIbHON pabOThI;

— TOJNydYeHHWEe 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH WM TEXHUKH H O
MPOTHO3€ WX Pa3BUTHS Ha OJIDKaMIINe To/pl;

— HAYYUThCS METOIMYECKH 00pabaThiBaTh MaTepuai (BBIACIATH IJIABHBIC MBICIH H
MOJIOXKEHMS, TIPUXOJMTb K KOHKPETHBIM  BBIBOAM, MOBTOPATh MX B  Pa3sIMYHBIX
(hopMynupoBKax);

— MOJIyYeHHE TOYHOTO NOHMMAaHHUS BCEX HEOOXOAMMBIX TEPMUHOB U MTOHSATHH.

JlekunOHHBI MaTepual MOXET CONPOBOXKIATHCS IEMOHCTpalMed CclIaiioB U
UCIIONB30BAHUEM pA3JaTOYHOrO MaTepuana Mpu MPOBEAECHMH KOPOTKHX AMCKYCCHH 00
0COOEHHOCTSAX NPUMEHEHHS OTJEIbHBIX TEMATUK 10 JUCLMILIHHE.

CrpyKTypa npeocTaBiaeHus JeKIHOHHOTO MaTepuaa:

[IpencrapneHue JEKIMOHHOTO MaTepUaja BBINOJHAETCS YCTHO C JE€MOHCTpauluen
rpaduyeckoro marepuana u GopMmyJ1 Ha JEKIUOHHOH 10CKe.

11.2. Meroauueckue ykasaHusl Ui OOy4arOLIMXCs IO BBIMOJHEHHIO J1a00paTOPHBIX
pabot

B xome BhIMONHEHMS 1a0OpaTOPHBIX pabOT OOydYarOIIMiics [TODKeH YIIyOuTh W
3aKpeNuTh 3HAHUS, HPAKTHYECKHE HABBIKH, OBJAIETh COBPEMEHHOW METOMMKOH W TEXHHUKOM
IKCIICPUMEHTa B COOTBETCTBHUHM C KBAIH(HMKAIMOHHON XapaKTePUCTUKOH 00ydaromerocs.
BeinosineHue 1ad0paTopHbIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IPAKTHYECKOH, pacueTHo-
AHAINTHYECKON YacTeil U KOHTPOJIbHBIX MEPOIPHUSITHH.

BeinonHenue 1a00paTOpHBIX PabOT 00yYarOUIMMCS SIBISIETCS HEOTHEMIICMOW YacCThiO
N3Y4YeHHS] JAUCLUIUIMHBI, ONpeNeiseMOd ydeOHbIM IIJIAaHOM, W OTHOCHTCS K CpEICTBaM,
00€eCIeUNBAIOIINM PELICHHE CIISIYIONMX OCHOBHBIX 3a1a4 00y4aloIerocs:

— mnpuoOpeTeHHe HAaBBIKOB HCCJIEIOBAaHHS IPOLIECCOB, SBICHUH W OOBEKTOB,
N3y4aeMbIX B paMKax JAQHHOI AUCLUIIINHEL

— 3aKpeIUICHHE, Pa3BUTHE M [ETalHM3allys TEOPETHYCCKHX 3HAHHM, MOJYYCHHBIX Ha
JIEKLHAX;

— TNOJyueHHe HOBOW MH(OPMAIIMHU MO W3y4aeMON JUCIHUILIMHE;

— mnpuoOpereHHe  HABBIKOB  CaMOCTOSTENBHOW  paboTel ¢ J1abopaTOpHBIM
obopysoBaHUEM 1 IPUOOpPaMHU.

3ananue U TpeOOBaHMUS K MPOBECHUIO Ta00PATOPHBIX PabOT
HUMEIOTCS B CHCTEME DIICKTPOHHBIX PECYPCOB Kadeaphl

Crpykrypa 1 dhopma oruera o 1abopaTopHoi pabore
HUMEIOTCS B CHCTEME DIICKTPOHHBIX PECYPCOB Kadeapbl




TpeboBanus K 0ohOpMICHUIO OTYETA O JIADOPATOPHON paboTe
MpeJICTaBIICHBI HA CTEH/1aX JlabopaTtopuii Kadeaps

11.3. Meroauueckue yka3zaHust JUisi 00yJarOIMXCs MO MPOXOXKICHUIO CAMOCTOSTEILHON
padoTsI

B x0/ie BBINOJIHEHHUS] CAMOCTOSITENILHON paboThI, 00yYarOUIMiicsl BBIOIHACT paboTy MO
3aIAHUI0 M TIPH METOIMWYECCKOM PYKOBOJCTBE MPENOaBatressi, HO 6e3 ero HermocpeICcTBEHHOTO
y4acTHs.

B mporecce BBINOJHEHHSI CaMOCTOSITENBHOW paboThl, y oOydaromierocs (hopMupyercs
1esecoo0pasHoe IAHUPOBaHHE Paboyero BPEMEHH, KOTOPOE ITO3BOJISIET MM Pa3BUBATh yMCHHS
1 HaBBIKM B YCBOCHHHM M CHCTEMATH3al[MH MPUOOPETAEMbIX 3HAHUI, 00ECICYMBAET BBICOKHUIA
YPOBEHb YCHEBAEGMOCTH B MEpHOJ OOYYEHHS, HOMOTaeT MOJYYUTh HABBIKM IOBBIILICHUS
Mpo(eCcCHOHANTBHOTO YPOBHSI.

MeToAnYeCKUMH ~ MaTepuajaMH,  HalpaBisIOIMMH  CaMOCTOSTENIbHYI0 — paboTy
00y4aroIMXCsl, ABISIOTCS YIeOHO-METOIMIECCKAE MATEPUAIIBI T10 THCIUILTHHE.

11.4. Meroauyeckue ykazaHus Juisi OOy4aroUmIMXCsS IO TPOXOXKACHHIO TEKYIIEro
KOHTPOJISl yCHIEBAEMOCTH.

Texyuii KOHTPOJIb YCHEBAEMOCTH MpPEeIyCMaTpUBaeT KOHTPOJb KauyecTBa 3HAHUUN
oOyJarommxcs, OCyIIECTBIIIEMOr0 B TEUYCHNE CEMECTpa C IIEIbI0 OLCHUBAHUS XO/a OCBOCHUS
JMCLIUTIIHHBL.

11.5. Meroauueckue yka3aHusl Uil OOYYAIOIIMXCSI 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTal|H.

Ilpomexyrounast ~ arrectauusi  OOy4YarOLIMXCS — MPEAyCMAaTPUBAeT  OLICHWBAHHE
MPOMEXYTOYHBIX U OKOHYATEIBHBIX PE3yJbTaTOB 00ydYeHHs 10 quciuiuinHe. OHa BKIIOYAET B
ceost:

— 3a4eT — 9T0 (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX 00YYAIOIIMMCS B XOI€ H3yUYCHUs
y4eOHON TUCHMILTHHBI B LIEJIOM MM MTPOMEKYTOUYHAS (110 OKOHYAHHH CEMECTpa) OLICHKA 3HAHUI
00y4aromMMest TI0 OTAENBHBIM paseiaM JUCIUIUIMHBI ¢ ATTECTALMOHHONW OLEHKON «3a4TEHO»
WK «HE 3a4TEHOY.

JIuct BHEceHUs U3MEHEHHH B pabouyl0 POrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




