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AHHOTaNINA

Huctumumza «Cucremsl UppoBoii 00pabOTKH CUTHAJIOB» BXOJHUT B 00pa30BaTEIbHYIO
IPOrpaMMy BBICILIErO 00pa30BaHus — MPOrpaMMy MarucTpaTyphl MO HAIIPaBJICHUIO MOATOTOBKU/
CIIELUAIILHOCTH 09.04.01 «Mupopmaruka u BBIYMCIIUTEIIbHAS TEXHUKD)
HanpaBlieHHOCTH/crienuanu3aun  «Bcrpoennble  cucreMbl  00paboTKM  MHQOpMALMM U
ynpasinenusi (Embedded Systems)». Jlucuunnnna peanusyetcs kadeapoit «Neldy.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

[TK-1 «CniocoGeH pa3pabaTbiBaTh METOAMKH BBHITIOTHEHUS aHATUTUIECKUX paboT»

I[IK-2 «CnocoGeH OCyHIeCTBISITh HMHTETPAIlMI0O M BHEAPEHHE Ppa3pabOTaHHOTO
IPOTPAMMHOTO 00eCTIeUeHHs], BBIUMCIUTEIBHBIX CUCTEM, KOMMYHHKAIIHOHHOTO 000PYAOBaHUS»

CopepxaHue AMCUMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C IUGPOBOM
00paboTKO# CUTHAJIOB Pa3HOW MPHUPOJIBI, B YACTHOCTH, H300paKEHUH.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOro mpolecca: JEKIUH, JIa0OpaTopHble padOTHI, CaMOCTOsITeNIbHas paboTa CTy/ACHTa,
KOHCYJIbTAI[HH.

[TporpaMMoil TUCHMITIMHBI MPETyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B hopMe sk3amena (2 cemecTp).

OO6miast TpyJOEMKOCTh OCBOCHHS AUCITUIUIMHBI COCTaBJIseT 3 3a4eTHBIX eauHullbl, 108
YacoB.

SA3bIK 00yUeHHUS 10 AUCIHUIUINHE «AHTJIMUCKUAN

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

Llenbto mpenogaBaHus AUCUMIUIUHBL « CucteMbl HU(POBOKH 00paOOTKH CHUTHAIOBY»
aBisieTcs (OpMUpPOBaHKUE MPO(PECCHOHATBHOM MOITOTOBKH CTYJCHTOB B 00JaCTH COBPEMEHHBIX
TEOPETUYECKMX M  IPAKTHUYECKUX  METOJOB  IMPOCKTHPOBAHUS U CONPOBOXKICHUS
MH(POPMAIIMOHHBIX CHUCTEM pa3JIMYHOTO HA3HAYEHHS B YacTH aBTOMATUYECKOH 00paboTKH
CUTHAJIOB pa3HOW MPHUPOABI M, B YACTHOCTH, aHAlM3a M PACMO3HABAHUS H300paKeHUH U
pa3BUTHE HABBIKOB Pa3pabOTKH TAaKUX CUCTEM B BUJIE€ IPOTPAMMHBIX MOJIETICH.

1.2. JlucumruiiHa  BXOAMT B COCTaB  4YacTH, (HOpPMUPYEeMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTENIbHON MPOrpaMMbl BBICHIETO 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb IIIAaHUPYEMBIX PE3YIHTATOB OOYUYEHUS O JUCLUIUIMHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3yibTaTamu ocBoeHus OIT BO.

B pesynbrare u3y4yeHHs AUCHUILUTUHBI OO0YYaIOIIUICS JOJDKEH 00J1aaTh CIeayIIUMU
KOMITETEHIMSIMH UM UX YacTsMHu. KOMIeTeHIIMN U MHAUKATOPBl UX JOCTH)KEHUS IPUBE/ICHBI B
tabmume 1.

Tabnuma 1 — [lepeuenp KOMOETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) | Kox u HaumenoBanue | Koa u HauMeHOBaHHE MHAMKATOPA TOCTHXKCHUS
KOMIIETEHLIMU KOMIIETCHIIUHU KOMIIETEHLIMU

[IK-1.Y.1 ymeTp npoBOAUTH HCCIIETOBAHUE U
M3y4Y€HHUE MUPOBBIX MPAKTUK BBIMOJTHEHUS

I1K-1 Cnoco6en aHAJIMTUYECKUX PabOT; MPOBOAUTH anpoOaruio
pa3pabaTbIBaTh METOJIMK Ha BbIOpAHHBIX MPOEKTaX U UX
[IpodeccronanbHble | METOIUKU I0paboTKy
KOMIIETEHIUU BBIIIOJIHEHUS [1K-1.B.1 BnaseTh HaBbIKaMU IUIAHUPOBAHUS
aAHATTMTUYECKUX MPOEKTHBIX padoT; HaBbIKAMHU BbIOOPA METOAMK U
pabor 111a0JIOHOB BBINOJIHEHUS aHATUTUUECKUX padoT;
HaBBbIKAMU MOJTOTOBKHU U ITPOBEACHUS
IIpe3eHTalNH
I1K-2 Cnocoben
OCYIIECTBIISTh
UHTETPpaLuio U
BHE/IPEHHC [1IK-2.3.1 3HaTh OCHOBBI APXUTEKTYPHI,
pa3paboTaHHOTO o
[Ipodeccuonanpubie HPOIPAMMHOTO YCTPOICTBO M NPUHLIUIIBI (PYHKIIMOHUPOBAHUS
KOMIIETEHIINH BBIUUCIIUTENBHBIX HH()OPMAIIMOHHBIX CUCTEM U
obecrneueHus,
KOMMYHHKAIIMOHHOTO 000pY/10BaHUS
BBIYHMCIUTENIbHBIX
CHUCTEM,
KOMMYHHKAIIMOHHOTO
o0opyoBaHus

2. Mecro nucuumnianssl B cTpykType Ol

JucumruinHa Oas3upyeTrcs Ha 3HaHUSAX, paHee MPHOOPETEHHBIX CTYJIEHTAMU TPU H3YYCHHU
CIICAYIOIIMX JTUCIUILIINH:

— MareMartuka;

— HWudopmaruka;

— Iudposas 06paboTKa CUTHAJIOB;

— Aunroput™sl 00paboTKH U(PPOBBIX TAaHHBIX.

3HaHUs, TMOJYyYEHHBIE TPU HM3YYCHWH MaTepuana JaHHOW JIUCIHILTMHBI, WMEIOT Kak

CaMOCTOSITENIbHOE 3HAUE€HUE, TaK ¥ UCHOJIBb3YIOTCS PU U3YyYSHUN APYTUX AUCIUIIINH.

3. OOBeM U TPyJI0EMKOCTh JUCITUTLIAHBI




Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 1O TUCIUIUTHHE (M pacmpeie]IieHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tabiuue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCIUILIIUHBI

TpynoeMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
No2
1 2 3

Oobwan mpyooemKocmep OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 17 17
AyoumopHnusie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3anarus  (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii npoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 54 54
Camocmoamenvnan paboma, Bcero (dac) 20 20
Buo npomescymounoit ammecmayuu: 3a4er, k3 K3
mudd. 3auer, sk3amed (3auet, Audd. 3a4, Ik3.) ” i

4. CoaepxaHue TUCIUIIIINHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH TUCIUIUIAHEI IO pa3eiaM U BUAaM 3aHATHH.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uIe 3.

Tabmmua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

CuctemMbl KOMIIBIOTEPHOTO 3PEHUS - OCHOBHBIE TTOHSITHSI.

Tema 1.1 - AKTUBHBIE M TIIaCCHBHBIE €CTECTBEHHBIE U
HMCKYCCTBEHHBIC 3pUTEIbHBIE CHUCTEMBI, CBSI3b MX KOHCTPYKIUU
CO CBOMCTBaMHU OKPY>KarOIIEH CpeIbl.

Tema 1.2 - Buasl uadopmariyu, n3BIeKaeMOil eCTECTBCHHBIMU H

HCKYCCTBEHHBIMU 3pUTEIIbLHBIMU CUCTeMaMU u3
BOCIIPUHUMAEMBIX BUCO/IAHHBIX.
Tema 1.3 - TpyaHocT pacrno3HaBaHUSI W HWHTEPIPETALMHU

BUJICOMH(OPMALINH, 00YCIIOBIICHHBIE CBOMCTBAMHU OKPY>KaIOIIETO
MHpa ¥ KOHCTPYKIUEH 3pPUTEIBHBIX CHCTEM.

Koppensiuonnbsle MeTo1bl pacrio3HaBaHUsS 00pa30B

Tema 2.1 - [IlpeoGpa3zoBanue Dypbe, €ro CBOMICTBa.
[epenarounas Gynkuus cucremsl. [lonsTue punbTpa.

Tema 2.2 - TIponyckaromue 1 OTpaskarouye roJorpaMMmal.

Tema 2.3 - Onrtudeckoe  npeoOpazoBanue  Dypee.
INonmorpaduueckuit KOppEJATOP. lNonmorpaduueckue
pacrno3HaroIe aBTOMaThl.

Tema 2.4 - Pacno3naBanue uzoOpaxenuii metoqom Dypbe-
MennHa, IpeuMyIEeCTBA U HEJOCTATKH.

Pacnio3HaBanue 00pa3oB B MPOCTPaHCTBE MPU3HAKOB (00yueHHE
C YUUTEJIEM).

Tema 3.1 - OcHOBHbIE MTOHATHS. [Toctpoenue
JUCKPUMHUHALIMOHHON MIOBEPXHOCTHU JUISt HOpPMaJIbHO
pacIpelelIeHHbIX ~ BEKTOpPOB ~ IPU3HAKOB  C  W3BECTHOHU
KoBapuanuonHou marpunei. Knaccudukanms o0pazoB MeToqoM
MakcuMajipHOro  mpaBiononoOusi. I[loctpoenue  nHMHENHHBIX
JUCKPUMHHALIMOHHBIX MOBEPXHOCTEH IO HM3BECTHOM BBIOOpKE
KJIacCU(PUITMPOBAHHBIX 00OPa30B.

Tema 3.2 - IloctpoeHue HEIUHEHHBIX  pa3AesIOLIUX
MOBEPXHOCTEH B MOJIHOM 0a3nce OPTOHOPMHUPOBAHHBIX JIMHEHHO-
HE3aBUCUMBIX HeNMHEWHbIX (yHkuuil. [lonmuunomsl Jlexannpa,
Jlareppa, Opwmura. IlocTpoeHne NOJHOW CHUCTEMBI JIMHEWHO-
HE3aBHCUMBIX  OPTOHOPMHPOBAHHBIX  (YHKIMH  MHOTHX
IIEPEMEHHBIX HAa  OCHOBE IIOJIHOM  CHCTEMBl  JIMHEWHO-
HE3aBUCUMBIX OPTOHOPMUPOBAHHBIX byHKIUi OJTHOM
IIEPEMEHHOM.

Paznensl, TeMbI JUCLIMILIAHBI H(e;ggm H(?IEECC)?’) ([JI-;};) K(l‘;le/llcf)P CP (uac)
Cemectp 2
Paznen 1. 3
Paznen 2. 3 16 8
Paznen 3. 3 6 8
Paznen 4. 3 8
Paznen 5. 2 8
Paznen 6. 3 12 7
HWroro B cemecTpe: 17 17 20
Htoro 17 0 17 0 20

[IpakTiyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyarolMMHUCs ~ OIpENeNeHHBIX  TPYNOBBIX  (YHKUMH, CBS3aHHBIX C  Oy;aymei
poeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. CopaepxaHue pa3/iesoB U TEM JICKIIMOHHBIX 3aHSITHI.
Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHUIIE 4.

Tabmuma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HckyccTBEHHBIE HEMPOHHBIE CETH, PEATU3YIOIIME MOCTPOCHUE
JUCKPUMHUHALIMOHHOW MTOBEPXHOCTU B IPOCTPAHCTBE IPU3HAKOB.
Tema 4.1 - Mopenu nuetipona. Ilepuentpon Posenbnarra, ero
oOyuyeHue. MeTosl IpaJIuEHTHOTO CIycKa. ANTOpUTM O0y4eHHus
MEpUENTPOHA KAaK YACTHBIA CiIy4all MeEToJa TIPaJuEHTHOIO
CITyCKa.

Tema 4.2 —HckyccrBennas HEWpOHHAs CEeTh
BACKPROPAGATION, anroputm ee 00y4eHusl.

HOMCp paszaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

Pacnio3naBanue 00pa3oB 06€3 yUUTENss METOIOM KIIAaCTEPU3AINH B
IIPOCTPAHCTBE IPU3HAKOB.

Tema 5.1 - [loHsATHS KOBapUAIIMOHHON MaTPULIBI U COOCTBEHHBIX
BekTOpoB. IIpeoOpasoBanue Kapynena-JlosBa. Metpuku B
MPOCTpaHCTBE MpHU3HaKoB. PaccTosnue MaxanonoOuca.

Tema 5.2 - Kunacrepuzauuss wmeronoM K uTepaTHBHBIX
BHYTPUTPYNIOBBIX cpeAHuX. Kiactepuzanus ructorpaMMHBIMU
METOJIaMHU.




6 WHBapuaHTHbBIE OMHICAaHUs 00pa30B. METOJIOM KOPPEJSALUH B MOJISIPHO-
Tema 6.1 — Ilpu3Haku, WHBAPUAHTHBIE K TE€OMETPHUUYECKUM Jorapu(MUIECKON CUCTeME KOOpANHAT.
npeoOpa3zoBanusiM. [Ipoekiinu MpU3HAKOB HAa MOJIPOCTPAHCTBA, YacTs 1.
WHBapHaHTHbIE K MpeoOpa3oBaHui0. MOMEHTHbIE WHBAapHAHTHI. 4 | PacnioznaBanue 00bEKTOB Ha U300PaKEHUU U 2
WNuBapuantel @ypse. ['McTOrpaMmel BHYTPEHHUX PACCTOSHUM U OIIpeeIICHUE TapaMEeTPOB UX
BHYTPEHHUX YTJIOB MPOCTPAHCTBEHHOTO BPALCHUS U
Tema 6.2 - Ilpoekuuss wu300pakeHUs Ha POCTPAHCTBA, MacITabMpOBaHUsI OTHOCUTEIHHO 3TaJIOHA
WHBapHaHTHbIE K Tunmy oObekrta. Cnocod MOCTpoeHHUs METOJIOM KOPPEJSIUU B MOJISPHO-
0000IIEHHBIX 3TATOHHBIX (QYHKIUH IS U3MEPEHUS MapaMeTpOB norapuMuUecKol cucTeMe KOOpANHAT.
aGUHHOTO M MPOESKTUBHOTO MPEOOPa30BaAHUH. Yactp 2.
Tema 6.3 - DnemMeHThl H300paKeHUH, YCTOWUYNBBIC K ad)(hUHHBIM 5 | UccnemoBanne METO1a H3MEPEHUS 1,5
U IPOEKTUBHBIM NPEOOPA30BAHUSIM. napameTpoB adGpuHHOTrO MpeodpazoBaHus
Tema 6.4 - 3mepenue napamMeTpoB aQ(pUHHOTO U MPOSKTHBHOTO n3o0paxenuit. Yacts 1.
npeoOpa3oBaHrs Ha OCHOBE aHaidu3a (YHKUUU KOPPESLUU 6 | UccnenoBanue MeTO1a K3MEPEHUS 1,5
n300pakeHusl ¢ 0000IIEHHBIMY ATATOHHBIMU (PYHKIUSMHU. napameTpoB ahGUHHOTO NpeoOpa3OBaHUS
n3o0pakeHuit. Yactsp 2.
4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS 7 | Pacrio3naBanue 0OBEKTOB HAa N300paKCHHUH 2
Tembl IpaKTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb IIPUBEAEHBI B Ta0IHILIE 5. metooM Pypee-Mennuna. Yacts 1.
8 | PacrioznaBanmne 00BHEKTOB Ha N300pasKEHUH 2
Tabmuna 5 — [IpakTudeckue 3aHsITHs U UX TPYJI0EMKOCTh Metoiom Dypbe-Mennna. Hacts 2.
W3 nux No 9 | PacnioznaBanue n300paxeHU, OJIBEPTHYTHIX 1,5
No | Tewmsbl npaktuueckux | @opmel npaktTudeckux | TpyloeMKOCTb, |MPAKTHYECKOM |paznena a(puHHBIM mpeoOpasoBanusM. JacTs 1.
/1 3aHATHI 3aHATHI (gac) MOATrOTOBKH, | TACLIUI 10 | Pacno3naBanue n300pakeHUM, MOJBEPTHYTHIX 1,5
(4ac) JINHBI adGuHHEBIM IpeobpasoBanusaM. Yacts 2.
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO Bcero 17
| |
Bcero 4.5. BrinonHeHue KypcoBOro MpoeKTa/ KypcoBoil paboTsl

Y4eOHBIM ITAaHOM HE MPEAYCMOTPEHO

4.4. JlaboparopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IPUBECHBI B TabuIe 6.

Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTh 4.6.  CamocrosTenbHast padoTa 00y4arOIHXCS
U3 HUX No Bunpl camocTosTenbHONM paboThI M €€ TPYJ0EMKOCTh ITPUBEIEHBI B TabnuIie 7.
Ne HaumeHnoBaHue 1a00paToOpHBIX paboT TpyHOeMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (dac) IMOATOTOBKH, | DUCIIHAI
(dac) TTHHBI Tabmuua 7 — Buasl caMmocTosiTenbHON paboThl U €€ TPYAOEMKOCTh
Cemectp 2 Bun camocrositenbHON paboTh Beero, | Cemectp 2,
1 | PacozHaBanue 0ObEKTa U ONPEIEIEHHE €T0 1,5 2 1ac 1ac
JIeKapTOBBIX KOOPJIMHAT Ha U300paKeHUU 1 2 3
MyTEM BBIYUCIICHUS (PYHKITUU B3aUMHOM N3y4enue TeOpeTHIECKOro MaTepuana 8 8
KOppEJSALMU B IPOCTPAHCTBEHHO-BPEMEHHOMN mcuumHel (TO)
o6mactu. Yacts 1. KypcoBoe npoextuposanue (KII, KP)
2 | Pacno3HaBaHue 00BEKTA U OTIPEICNIEHUE €T 1,5 2 PacyerHo-rpaduieckue 3aganus (PI'3)
JIEKapTOBBIX KOOPJAMHAT HA U300paKCHUH Brimonnenue pedepara (P)
MyTeM BBIYMCICHUS (QYHKIIMH B3aUMHON IToaroToBka K TEKyIeMy KOHTPOJIIO 8 8
KOpPEJSLMU B TPOCTPAHCTBEHHO-BPEMEHHOM ycneBaemoctu (TKY)
obnactu. Yacts 2. Jlomarmiaee 3ananue ([13)
3 | Pacno3naBanue 00bEKTOB Ha U300paKEHUU U 2 2 KonTponbable pabotel 3a0uHuKOB (KP3)
OIIpEEIIEHUE TAPAMETPOB UX IToaroroBka Kk MpoMeKyTOUHON 4 4
IIPOCTPAHCTBEHHOT'O BPAILEHHUS U arrecrauuu (ITA)
MaciITaOupOBaHMsI OTHOCUTEIBHO ITAIIOHA Bceero: 20 20




5. IlepedeHb yueOHO-METOIMYECKOTO 00ECTICYCHUS
JUISL CAMOCTOSITETIBHOM paboThl 00y4YaIOIUXCs 110 JUCHUILTUHE (MOIYJIIO)
Y4ueOHO-MeTOJMUECKHE MaTepUallbl Ui CaMOCTOSITENbHONW PabOThl 00YYalOMIMXCs yKa3aHbl B
IL.II. pa3aesnosB 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHUH NpHUBeeH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeYaTHBIX U JICKTPOHHBIX YUEOHBIX M3AaHUI

7. IlepedyeHb IEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
ITepeuenn INEKTPOHHBIX 00pa30BaTeNIbHBIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOAUMBIX JUIS OCBOCHHUS JUCHUIUIMHBI
npuBeJeH B Tabmuue 9.

Tabmuuma 9 — IlepedeHb SIEKTPOHHBIX O0pPA30BATENBHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOMN ceTu «MHTepHeT»
URL anpec HaumenoBanue

HIndp/ KomuecTBo 9K3eMILTSIPOB B
URL 2 p ec bubnmorpaduueckas ccpiika oubmoreke
AP (KpOMe JIEKTPOHHBIX IK3EMILISIPOB)

http://books.google.ru/books OnektponHas 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:
SUAL 2019. -60 p

http://www.mathworks.com/help/ PykoBoicTBO mop30BaTENS MaKkeTa it 00paboTKu
toolbox/images/images product page.html | uzo6paxenuit 8 MATLAB

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

http://www.ipol.im/ DNEeKTPOHHBIN KypHAII 10 00paboTKE U
JITOPUTMaM aHaIM3a n3o0paxxeHuit «Image
Processing On Line».

621.391 C | Cepuxos B.C. [ludposas od6padboTka CO(50)
32 curnainoB. YuyeOnoe nocobue / B.C. Cepuxos,
B.P. JIyuus. — Cankr-IlerepOypr: I'YAII,
2014. 109 c.

http://e.lanbook.com/books/ OBC «Jlanb»
element.php?pll_1d=68475 Bonxkog, B.}O. AnantuBHbIe 1 MHBapUAHTHEIC

IITOPUTMBI OOHAPYKEHUSI OOBEKTOB Ha
n300pakeHUAX M UX MojelpoBaHue B Matlab
[DnexTpoHHBIH pecypc] : yuebHOe mocodue. —
OnektpoH. aaH. — CIIO. : Jlans, 2014. — 192 c.

004.9T 65 | I'oncainec, P. Lludposas o6paboTka DO(5)
nu3zoOpaxenwii / P. ['oncaiec, P. Bync ; mep.
JI. Y. PyGanos, niep., pex. [1. A. Youna. - 3-¢
u3., ucnp. u gom. - M. : Texunocdepa, 2012. -
1104 c.

8. IlepeueHp nHMHOPMAITMOHHBIX TEXHOJIOTHMA
8.1. Ilepeuenr mporpaMMHOro oOOECIEYeHUs, HCIIOJIB3yEeMOr0 TIPH OCYIIECTBICHUH
00pa3oBaTeNBHOrO MpOoIiecca M0 AUCIUIIINHE.
[lepeueHp UCTIONB3yEMOT0 IPOTPAMMHOTO OOeCIIeueHHs peicTaBieH B Tadmuie 10.

Tabnuna 10— [lepeyerpr mporpaMMHOTo o0ecredeHust

004.9 K78 | Kpacunbaukos, H.H. Iludposas o6paboTka CO(65)
2D u 3D-uzo6paxkenuit [Teker] : yueOHOe
noco6ue / H. H.Kpacunsuukos. - CI16. : BXB
- [TerepOypr, 2011. - 608 ¢

Ne i/ HaumenoBanue

004.9 O-23 | O6paboTka u aHanu3 u3o0paxkeHui B 3agadax | CO(15)
MAaIIMHHOT'O 3pEHMSI : KypC JIEKIUN U
npaktuueckux 3ansatuit / FO. B. Buzunerep [u
ap.]. - M. : ®usmarknura, 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.

1. Windows 7 / Windows 10
2 Development studio Visual C/C++
3 Intel OpenCV
4 Gimp
8.2. [lepeuenn UH(OPMAIMOHHO-CIPABOYHBIX CUCTEM,UCIIOJIb3YEeMBbIX npu

OCYIIECTBIICHUH 00Pa30BaTEIHHOIO MPOIIeCcca 10 JUCIHILIINHE
[lepeueHr HCMONB3yeMBIX HH(DPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Tabuue 11.

Tabnuua 11— IlepeueHb HHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TexHUYecKas 0a3a
CoctaB MaTepHalbHO-TEXHHMYECKOW 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa3oBaTenbHOrO MpoIiecca 1Mo JUCIUIUINHE, MpeCTaBIeH B Tabmiel 2.

Tabnuma 12 — CoctaB MaTepraibHO-TEXHHUECKOH 0a3bl




/o

HanmeHoBaHMEe COCTaBHOM YacTH
MaTepHUaTbHO-TEXHIUYECKON 0a3bl

Howmep ayautopuun
(pu HEOOXOMMOCTH)

Or1eHKa KOMITETEHITHN

5-0aiUIbHAas IIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

MynbsTUMeauitHAS JTEKIUOHHAS 8y IUTOPUS

KomnbroTepHslii ki1acce

3 YuranbHbIA 3a1 OMOJIMOTEKH

10. OueHouHble CpeACTBa JJIsl IPOBEICHUS TPOMEKYTOUHOM aTTECTAllUN
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUISL IPOBEIEHUS IPOMEXKYTOUHOM aTTECTALUU
o0yuaromuxcs o JUCUMIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTeCTallul

«HEYOOBJIICTBOPUTECIIEHO»
«HC 3a4YTCHO»

— oOyyJaromuiicss HE YCBOMJI 3HAYUTEIBHOW 4YacTH IPOrPAMMHOIO
Marepuana;

— JIOMyCKaeT  CYIICCTBCHHBbIE  OIMMMOKA W  HETOYHOCTH  IPH
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCIIBITBIBACT TPYAHOCTH B NMMPAKTUYECKOM MPUMECHECHUH 3HAHU;

— HE MOXXET apryMEHTHPOBATh HAyYHbIC MTOJIOKEHNUS;

— He (hOpMYITUPYET BHIBOAOB U 000OILICHHIA.

— NPaBHIILHO BRINOJIHUI MeHee 51% TeCcTOBBIX 3aaHui .

Bua npoMexyTo4HOM aTTecTaluu

Hepequb OLCHOYHBIX CPCACTB

10.3. TunoBsle KOHTPOJIbHBIE 33/1aHUS WU UHBIE MATEPHAJIBI.
Bomnpocsl! (3agaun) i sxK3aMeHa peacTaBieHbl B Taduune 15.

Tabnmuma 15 — Borpocs! (3agaun) 115 SK3aMeHa

JK3aMeH Crmcok BOITPOCOB K 5K3aMCHY,

10.2. B kauecTBe KpUTEpHEB OICHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OOYyJYaIONMMUCS TPUMEHSCTCS S-OayuThbHas MIKaia OIEHKA CHOpMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET UCIOIB30BATHCS

100-0anpHas  1ukaia

MOJAYJBHO-PEUTUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIBb30BaHHA KOTOpOI>'I, YCTAHOBJICHBI COOTBCTCTBYIOUIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabnmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMUPOBAHHOCTH KOMIETEHIUH

Ne i/t

Kon

[lepeuens BompocoB (3a7a4) A SK3aMeHa
MHIUKATOpa

1 Buer unpopmanum, u3BiekaeMoi eCTeCTBEHHBIMH U IIK-1.V.1

UCKYCCTBEHHBIMH 3pUTEIbHBIMU CUCTEMAMU U3 I1IK-1.B.1
BOCIIPMHUMAEMBIX BUICOJAHHBIX. [1K-2.3.1

2 TpyIHOCTH pacrio3HaBaHUsl U UHTEPIPETALUU
BUACOMH(OPMALINH, 00YCIOBICHHBIE CBOMCTBAMHU
OKPY’KaIOIIEr0o MUPA U KOHCTPYKLIMEH 3PUTEIbHBIX CUCTEM.

Or11eHKa KOMITETEHIUI

5-OajuIbHas IKaIa

XapakTeprcTuka c(hOpMUPOBAHHBIX KOMITETEHIINIA

3 [IpeoOpazoBanne Dypoe, ero croiicTBa. YacToTHas
XapakTepucTrka cuctemsbl. [loHsaTue guibTpa.

4 [Tponyckaronye ¥ 0Tpa)arolue roJorpaMmsl.

COTIIMYHO»
GavTCHO»

OOyuaromuiics:

— r1y0OKO U BCECTOPOHHE YCBOUJI MPOTPaMMHBIN MaTepua,

— YBEpPEHHO, JIOTHYHO, ITOCJICI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr,

— ONMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHUTEIHHOU IJIUTEPATYPHI,
TECHO CBSI3BIBAET YCBOCHHBIC HAyYHBIE TMOJIOKEHUS C MPAKTHYECKOU
NeSITeNIbHOCTHIO HAPaBICHHUS;

— yMeJ0 000CHOBBIBAET ¥ ApTYMEHTUPYET BBIJIBUTACMBIC HM HIEH;

— JIeJIaeT BBIBOJBI M 000OIICHHUS;

— CBOOOJIHO BJIJICET CUCTEMOM ClielMaTn3uPOBAHHBIX TTOHATUH.

— MPaBUILHO BBIMOTHUT 0T 90% 10 100% TeCTOBBIX 3aJaHmi .

5 OnTuueckoe npeodpazoBanue Oypoe. ['onorpaduueckuit
KOpPEJATOP.

6 ["onorpaduyeckue pacrno3HaUe aBTOMATHI.

7 Pacno3naBanue n3obpaxkenuit metogom Oypre-Mennuna,
MPEUMYILECTBA U HEJIOCTATKHU.

8 PacrniozHaBanmne 00pa3oB B IPOCTPAHCTBE MPU3HAKOB.
ITocTpoeHne TMCKpUMHHALIMOHHON ITOBEPXHOCTH JJIS
HOPMAJIBHO PACHpPEIEICHHBIX BEKTOPOB IIPU3HAKOB C
W3BECTHOM KOBAaPUALMOHHOW MAaTPULIEH.

«XOPOLIIO»
«3aYTCHO»

OO6yuaromuiicst:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepHal, TPAMOTHO H IO CYIIECTBY
W3Naraer ero, ONnupasich Ha 3HaHWS OCHOBHOM TUTEPaTypHI,

— He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C TPAKTHUYECKON JIEATEITHHOCTHIO
HaIPaBJICHUS;

— apTryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIQJICET CHCTEMOM CIIeIINaTM3UPOBAHHBIX TIOHSTHH.

— npaBWIHHO BEIMOIHMI OT 70% 10 89% TecTOBBIX 3aaHui .

9 Knaccugukarus o6pa3oB METOJJOM MaKCUMaJIbHOTO
MIPaBJOTOI00HS.

10 ITocTpoeHne MTMHENHBIX JUCKPUMHUHALMOHHBIX IOBEPXHOCTEN
110 M3BECTHOM BhIOOpKE KJIacCU(UIIMPOBAHHBIX 00pa30B.

11 ITocTpoeHre HETUHENHBIX pa3IeAOIINX ITIOBEPXHOCTEN B
MOJIHOM 0a3nce OPTOHOPMHUPOBAHHBIX JIMHEHHO-HE3aBUCUMBbIX
HEJIMHEHHBIX (YHKIMH.

12 [Tonmmaomel Jlexkanpa, Jlareppa, Opmura.

«YHAOBJICTBOPUTCIIEHO»
GauTCHO»

— o0yyJaronuiicss yCBOMII TOJBKO OCHOBHOW MPOTPaMMHBIN MaTepual,
M0 CYIIECTBY HM3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIONyCKaeT HEeCYIIECTBEHHBIE OMMMOKHA U HETOYHOCTH;

— UCHIBITHIBACT 3aTPYAHEHUSI B NPAKTUYECKOM NPUMEHEHUW 3HAHUN
HaIpaBJICHNUS,

— cmabo apryMEeHTUPYET HayIHBIC TTOJIOKEHUS,

— 3aTpyaHsieTcs B GOPMYJIMPOBAHUHN BBIBOJOB M 00OOIIECHU;

— YaCTUYHO BJIAJICET CUCTEMOM CIEHUATM3UPOBAHHBIX MOHITHUM.

— NIPaBUJIBHO BBIMOIHUI OT 51% 710 69% TECTOBBIX 3aNaHHH .

13 ITocTpoeHue MONHON CUCTEMBI JINHEWHO-HE3aBUCUMBIX
OPTOHOPMHPOBAHHBIX (PYHKIIMI MHOTHUX MEpPEMEHHBIX Ha
OCHOBE II0JIHOM CUCTEMBI IMHEHHO-HE3aBUCUMBIX
OPTOHOPMHUPOBAHHBIX QYHKIMI OJHON IepeMEHHOM.

14 Monenu neripona. [lepuientpon Po3enbiarra, ero ooydeHue.

15 Mertoa rpaAMeHTHOrO CIyCKa. AJITOpUTM 00yUeHUs
MepUENTPOHA KaK YaCTHBIM CIydall MEeToAa rpaueHTHOTO
CIyCKa.

16 UckyccrBennas neriponnas cetb BACKPROPAGATION,
QITOPUTM ee 00yUeHHSL.




17

[ToHATHS KOBapUAIIMOHHOM MaTPULIBI U COOCTBEHHBIX
BekTOpOB. [IpeobpazoBanne Kapynena-Jlosna.

18

Kitacrepusanus meronom K UTepaTuBHBIX BHYTPUTPYIIIIOBBIX
cpeanux. Kiacrepusanus rucTorpaMMHBIMA METOAMH.

19

Mertpuku B IpoCTpaHCTBE IpU3HAKoOB. PaccrosHue
MaxanoHobuca.

20

NuBapuanTHble npu3Haku. [Ipoekuuu npusHakoB Ha
MOJIIPOCTPAHCTBA, MHBAPUAHTHBIE K IPEOOPA30BaHUIO.
MowmenTHbIe nHBapuaHThl. IHBapuaHThl Oyphe.
I'ucrorpaMMbl BHYTPEHHUX PACCTOSIHUN M BHYTPEHHUX YIJIOB.

21

[Tpoekius n300pakeHus: Ha MPOCTPAHCTBA, MHBAPHAHTHBIE K
Tty 06bekTa. Criocod mocTpoeHus 0000IIECHHBIX ATATIOHHBIX
GbyHKIMN 1715 B3MepeHus napaMeTpoB adGUHHOTO
npeoOpa3oBaHMsl.

22

H3mepenune mapaMeTpoB CMEIICHHSI 1 HEPABHOMEPHOTO TI0
HAITPaBJICHHUIO MACIITAOUPOBAHHS C TOMOILBIO KOPPEISIHU
n300pakeHusi ¢ 0000IICHHBIMU STAIOHHBIMH (DYHKIHSIMH.

23

N3mepenne mapaMeTpoB BpalieHUs, 3epKaTbHOTO OTPaKEHUS
1 MacIITaOMpPOBaHUS C IOMOILBIO KOPPEISLUU U300paskeHUs
¢ 0000IIIEHHBIMU ATAJIOHHBIMU (DYHKITSMHU.

24

AdduHHBIC 1 TPOSKTUBHBIE IPEOOPA30BAHUS U HIICMEHTEHI
n300pakeHM, yCTOWYMBBIE K PEOOPa30OBAHHSIM.

25

AKTHBHBIE U ITACCUBHBIE, ECTECTBEHHBIE U HUCKYCCTBEHHBIC
3pUTENbHBIE CUCTEMBL. Kak uX CTpyKTypa v CBOMCTBA CBSA3aHbI
CO CBOMCTBaMH OKPY’KaIOLIEro MUPA.

26

Pasnoxxenue adpuHHOTO MPpeoOpa3oBaHMs HA TPOCTHIC
cocrapJsttonye. [Tocaen0BaTeIbHOCTh H3MEPEHUS U
KOMITEHCAITH 3TUX MMPOCTHIX MPEoOpa30BaHUM.

- MeTprKa Maxananoouca;
- meTpuka Li;
- MeTpUKa Lo.

Kakue cuctembl NpHU3HAKOB HCIOJIB3YIOTCA I ONHUCAHUSA TEKCTYpPhI?
[TpounTaiite TekcT, BbIOEPUTE MpaBUIbHBIE BapUaHTHl OTBETA U
3aIUIINTE APTyMEHThI, 000CHOBBIBAIOIINE BIOOP OTBETOB!

- CTaTUCTUYECKUE MOMEHTBI;

- CHIEKTpaJIbHBIE IPU3HAKY;

- DHepreTudeckue Kaprel Jlasca;

- IapaMeTpbl ONUCAHMSI IPOCTPAHCTBEHHOM (DOPMBI TOBEPXHOCTH.

CooTHecuTe TepeUHCIeHHBIC TEXHOJIOTUH OOpPaOOTKU HM300paKEeHUU C
JIaHHBIMHM, OTHOCAILIMMHCS K WX omnucanuto. lIpounraiite Tekctr u
YCTaHOBUTE COOTBETCTBHE. K KakIOW NO3MULIMH, JAHHOW B JIEBOM
cToJIOIe, T0I0EPUTE COOTBETCTBYIOIIYIO MTO3UIIMIO B TIPABOM CTOJIOIIE:

Bomnpocs (3agaun) ans 3aueta / nud . 3auera npeacrapieHsl B Tadbaune 16.

Tabnuua 16 — Borpocs! (3a1aum) ais 3aueta / qudd. 3auera

Ne /it [Tepeuens BompocoB (3a1ayu) myist 3adeta / nudd. 3auera

Kon
WHJIUKAaTOpa

I'onorpamma KOHTYp

Paznenstomiast moBepXHOCTh uHTEephepeHIHs

AnroputM KauHu KJ1acrep
BeiOepure mnocienoBaTenbHOCTh JIGHCTBUHA, KOTOpble HEOOXOIUMO
BBIIIOJIHUTD, 4TOOBI IMOCTPOUTH CUCTCMY aBTOMATHYECKOM

KJaccu(puKaluu OOBEKTOB MO BEKTOpaM IMPU3HAKOB, paclpeiesieHHbIX
M0  HOPMAJIbHOMY  3aKOHYy  (NPOYMTAMTE  TEKCT, YCTAaHOBHUTE
MOCNIEA0OBATENbHOCTh  JIEHCTBUII W 3alUIIUTE COOTBETCTBYIOIIYIO
MOCJIEIOBATEILHOCTH OYKB ClIeBa HAMPABO):

a) MOCTPOUTH Pa3IEISIIOIINE TOBEPXHOCTH B IPOCTPAHCTBE MPU3HAKOB
Ha OCHOBE CTAaTUCTHYECKHUX IMapaMETPOB BEKTOPOB MPU3HAKOB OOBEKTOB,
MOJJIEKAINX KIIACCU(PUKALINU;

0) BBIOPATH MOIXOIAILYO TSI KilacCU(UKAIIMN O0BEKTOB CUCTEMY
MPU3HAKOB (KOMIIOHEHTHI BEKTOPOB IIPU3HAKOB);

B) PAaCCUMUTATh CTATUCTUYECKHE MApaMETPhl BEKTOPOB MPU3HAKOB TSI
MOCTPOCHHUS UX HOPMAJILHBIX paclpeieIeHHid Uit 00bEKTOB,
MPUHAISKAITUX PA3HBIM KJIaccaM;

I') U3BMEPUTH KOMIIOHEHTHI BEKTOPOB MPU3HAKOB MPEACTABUTEIHLHOTO
MHOECTBA O0BEKTOB.

Y4eOHbIM MJITAHOM HE NPEAYCMOTPEHO

B Tabnuue 17.
Tabauna 17 — Ilepeyenb TeM JUisl BHIIOJHEHUS] KYPCOBOTO MPOEKTA / KYpCOBOM pabOThI

[lepeuenp Tem Il BHITOJHEHUS! KypCOBOI'O MPOEKTa/ KypcoBOM pabOThl MpECTaBIICHBI

Onummre NopsI0K AeUCTBUN MpU MOCTPOSHUH HA H300pakeHUU
KOHTYPOB 00BEKTOB aIroput™MoM KsHHM, 3anMIIuTe pa3BepHYThHII
000CHOBaHHBII OTBET.

Ne /i [IpumMepHBIil mepeueHb TeM It BBIMOJIHEHUSI KYPCOBOTO MPOEKTa/ KypCOBOM
- paboThI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
BOHpOCLI 1 IIPOBEACHHUA HpOMe)KYTO‘IHOfI arreéctalliin B BHAC TCCTUPOBAHUA

npecTaBICHbI B Ta0uIe 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

Kakue mnporpammubie mnaketsl MATLAB  opueHTupoBaHbl Ha
pa3paboTKy HCKYCCTBEHHBIX HEHpOHHBIX ceTeit? I[IpounTaiiTe TEKcT,
BbIOEpUTE  MpaBWIbHBIA ~ OTBET M 3alMIIUTE  APTyMEHTHI,
000CHOBBIBAIOIIUE BHIOOP OTBETA:

- Filter Designer;

- Signal Analyzer;

- Neural Network Toolbox;

- Signal Processing Toolbox.

o Kon
Ne n/m [IpuMepHBIii epedeHs BOIIPOCOB ISl TECTOB
MHAMKATOpa
1 Kakas merpuka yuyuThiBaeT pa3dpoc BeKTOpoB 3HaueHuil npusHakos? | [IK-1.V.1
[IpounTaiite Tekct, BblOepure mpaBuiabHBIA oTBeT u 3anumurte | [IK-1.B.1
apryMeHThbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA: IK-2.3.1

- MeTpuKa Lo;

Kakne cneumanuszupoBanneie naketel MATLAB wucnone3yrores mist
peleHus 3a1a4 KoMIbloTepHoro 3peHusi? [IpounTaiite TeKCT, BoIOEpHUTE
MpaBUJIbHBIE  BapuWaHThl ~ OTBETOB W 3alMIIUTE  apTyMEHTHI,
000CHOBBIBAIOIIUE BHIOOP OTBETOB:

- Financial Toolbox;

- Datafeed Toolbox;

- Computer Vision Toolbox;

- Image processing Toolbox




- Trading Toolbox.

8 CootHecute pyHKIMHU 1TMPpOBOIT 00pabOTKH M300paKeHU OMOINOTEKH
OpenCV ¢ TepMHHAMH, OTHOCAIIMMHUCS K BBINOJHAEMBIM HMHU
orepanusaM. [Ipouynrtaiite TEKCT U yCTaHOBHUTE COOTBETCTBHE. K Kaskmon
MO3UIUH, JAHHOW B JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO
MO3UIIMIO B IPAaBOM CTOJIONIE:

cv2.imread npeoOpa3oBaHUE IBETOBOTO MPOCTPAHCTBA
cv2.imwrite yTeHue u3 (daiina
cv2.warpPolar appuHHOE TpeodpazoBaHue
cv2.warpAftine cucTeMa KOOpIMHAT
cv2.cvtColor 3amuch B (paii
9 Bribepute mnocnenoBatenpHOCTh  omeparuii - MATLAB, kotopsie

HEOO0XO/IMMO BBINOJIHUTB, YTOOBI 3arpy3uTh M300pakeHue u3 ¢aitia B
MaccuB, OTOOpa3uTh €ro Ha HKpaHe M 3amucarb B JApPYyroil daiin
(mpounTaiiTe TEKCT, YCTAaHOBHUTE IOCIEAOBATEIIBHOCT JEHCTBUNA U
3alMIIUTE COOTBETCTBYIOUIYIO  IIOCJIENOBATENbHOCTh OYyKB  ClieBa
HaIpaso):

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

6) imshow(f, []);

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

10 Heo6xoaumo v 1ipu pelieHuu 3a/1a4 aBTOMaTHYECKON 00paboTKH
n300pakeHui Ha s13pike Python 3arpyskaTh B HEro CKOMIMJIMPOBAHHYIO
IIPOrpaMMy, 3alMILUTE Pa3BEPHYThI OOOCHOBAHHBINM OTBET.

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
o0yueHusl, npecTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuasbl,  ONPEACIAIOIIAE  INPOLELYpbl  OLIEHWBAHUSA
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKaTCsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSAAOK MU MPOLEAYDPY
MPOBEJCHUS TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTalli 00y4aronuxcs
I'VAIL

11. Meronuueckue ykazaHus JUisl 00yYarOIIMXCs 10 OCBOCHHIO JUCITUTITMHBI

11.1. Meronnueckue ykazaHus i OOy4yaroOUMXCS IO OCBOEHHUIO JIEKIIHOHHOIO
Marepuana

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTHYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe M CHOE H3JIOKeHHE ydeOHOoro marepuana. Ha3HaueHue cOBpeMEHHOH JieKIMU B
pamMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTaJIbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIHsS BBIIOIHSAET METO/I0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0ylacTH 3HaHus, €€ MpoOJeMbl, AAeT LEeIbHOE NPEACTaBIECHUE O AUCLUILINHE,
MIOKAa3bIBACT B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YUYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa:

— TIIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHW, YpPOBEHb
KOTOPBIX OINPEIEINISIETCS LEIEBOW YCTAHOBKOMU K KaX 10 KOHKPETHOU TEME;

— TIOJTy4YeHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBATEIICM;

— pa3BuTHE TNPOPECCHOHATBHO-IICIOBBIX  KadecTB, JIIOOBH K TPEAMETY W
CaMOCTOSITEITLHOTO TBOPYECKOT'O MBIIIUICHHUS.

— MOsIBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0IMMOTO JJIsi CAMOCTOSTEILHON pabOThI;

— TIONy4YeHWE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHUKH U O
MIPOTHO3€ MX PA3BUTHS HA OJVKaWIIIAE TO/IbI,

— Hay4YUThCS METOJUYECKH 00padarbiBaTh MaTepuasl (BBIACIATH TJIIABHBIC MBICTH H
MOJIOKCHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, TOBTOPSATH WX B  PA3IMYHBIX
hopmMyIUpOBKax);

—  MOJIyYeHHE TOYHOTO TTOHUMAHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

JICKITMOHHBIN ~MaTepuad MOXET COMPOBOXKAATHCS JEMOHCTpAllMed  CaliIoB U
UCIIOJIB30BAHUEM PA3IaTOYHOrO MaTepualia IpH TPOBEICHUH KOPOTKHX JTUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHUS OTICTBHBIX TEMATHK IO TUCITUTUIAHE.

CTpyKTypa npeiocTaBieHus JCKIIMOHHOTO MaTepraa:

[IpencraBieHre JEKIIMOHHOTO MaTepUaia BHITIOIHIETCS YCTHO C IEMOHCTpAIIUEH
rpadudeckoro Matepuaia u GopMyI1 Ha JEKIIMOHHOM JTOCKE.

11.2. Meronuveckue yKa3aHus sl O0YYArOIIUXCS TI0 YYaCTUIO B CEMHHAPaX
Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.

11.3. Meronuveckue yka3zaHUs s OOyYarOMIMXCS 1O MPOXOXKIECHUIO MPAKTUYECKUX
3aHATUI
Y4eOHBIM IUIAHOM HE TIPEyCMOTPEHO.

11.4. Meronuveckne ykasaHus Uil OOyYarOIIMXCS IO BBIMOJHEHUIO JTaOOpaTOPHBIX
pabor

B xome BemmosHeHHs J1a0OpaTOpHBIX paboT oOydaromMHCs [OJKEH YIIIyOuTh u
3aKpenuTh 3HAHMs, MPAKTUYECKUE HABBIKH, OBJA/JETh COBPEMEHHON METOJUKOW M TEXHUKOU
HKCIEPUMEHTa B COOTBETCTBHH C KBATU(PHUKAIMOHHONH XapaKTEePUCTHKOH OOYyYaromerocs.
BrimonHenue 1abopaToOpHBIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

BeinonHenne 1abopaTopHbBIX pabOT OO0yyaromMMCs SIBISETCS HEOThEMJIEMOH 4YacThbio
W3Y4YEHMs] JMCUUIUIMHBI, ONIpenenseMol y4uyeOHBbIM IUIAaHOM, M OTHOCHUTCA K CpEACTBAM,
o0ecreYrBaoIUM pelleHUe CIeTyIOIUX OCHOBHBIX 33/Jjau 00y4aroIerocs:

— TIpHOOpeTeHHE HABBIKOB MCCJEIOBAHMUS IPOLIECCOB, SIBIEHUHM U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUILIMHBL,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTallu3alls TEOPETUUYECKUX 3HAHWUN, MOJYyYEeHHBIX Ha
JEKUHUAX;

— TOJy4YeHHe HOBOIM MH(OpMaLMH 110 U3y4yaeMOW JUCIUIINHE;

— TnpuoOpeTeHHe  HABBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a0OpaTOpHBIM
000pyJ0BaHUEM U IPUOOpaMHU.

3aganue U TpeOOBaHUS K IPOBEICHUIO JIJAGOPATOPHBIX PaboT
MUMEIOTCS B CUCTEME AJIEKTPOHHBIX pecypcoB Kadeapbl

CrpykTypa 1 hopMa otyeTa 0 J1a00paTopHOU padbore
UMEIOTCSl B CUCTEME AJIEKTPOHHBIX PeCypcoB Kadeaphl

TpeboBanusa Kk 0ohOPMIICHHIO OTYETA O JIA0OpaTOpHON padboTe
MIPEJICTaBJICHBI HAa CTEHAaX JTabopaTopuit Kadeapbl




11.5. MeTtonuueckue ykazaHusl IJis 00y4JarOIUXCs 10 BBITTOJIHEHHIO KYPCOBOTO TTPOEKTa/
KypCOBOH pabOThI
VY4eOHBIM IJIAHOM HE MPEeyCMOTPEHO.

11.6. MeTonuueckue yka3zaHus JIsi 0OyYaroIIUXCsl IO MPOXOXKICHUIO CaMOCTOSTEIIbHON
paboThI

B xone BBINOSHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJarONIUiCs BBINOJIHAET paboTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTusl.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (hopMupyeTcs
11eJ1eco00pa3Hoe IaHUPOBAaHUE pab0vYero BpeMEeHHU, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHWU WU CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00ECIeUMBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpHOJ OOYYCHHS, IOMOTaeT IIOJIYYUTh HABBIKA IOBBIIICHHS
npo¢eCCHOHATBLHOTO YPOBHSI.

MeroaudyeckuMy ~ MaTepHallaMH,  HAIpPaBJSIIONIMMU ~ CaMOCTOATENbHYIO  paboTy
00y4JaOIINXCsl, SBISIOTCS YI€OHO-METOIMYSCKUE MATEPUATBI IO JUCIUILIHHE.

11.7. Meronnyeckue ykasaHusi s OOyyarolUXxcs [0 IPOXOXKJIEHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBACT KOHTPOJIb KayecTBa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbl0 OLEHMBAHUSA XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.8. Meronnueckue ykazaHus Ui 0Oy4darOIIMXCs [0 MPOXO0KJIECHUIO IMPOMEXYTOUHON
aTTeCTaIHH.

[Ipomexxytounasi  arrectaisi  OOydyarOmIMXCsl  NpPEAyCMaTpUBaeT  OLICHUBAHHE
IPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceOst:

— D9K3aMeH — ¢opMma OIEHKM 3HAHHH, MOJYYCHHBIX OOydYaloUIMMCsS B IIpOIECcCe
U3y4YeHUs] BCeW NUCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
OPUMEHATh HMX JUIS PEHICHUS NPAaKTUYEeCKUX 3a/1ady. DK3aMeH, KaK IpPaBWIIO, MPOBOAUTCS B
NEepuoJl SK3aMEHAIMOHHOW CECCHMM M 3aBEpIIAeTCs AaTTeCTAllMOHHON OLIEHKOH «OTJIMYHOY,
«XOPOIIO», «YAOBIETBOPUTEILHOY, KHEYIOBICTBOPUTEIHHO.

Jluct BHeceHUs: U3MEHEHUH B pabouyro MporpamMmy JUCIUILTNHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

Iloanuce BHecHIEro
M3MEHEHU

ConeprxaHre U3MECHCHHUH W JOTIOTHCHHI

Jara u Ne

MIPOTOKOJIA
3aceaHus
Kadeapb

IMonnuce
3aB.

kadenpoi




