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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT
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2 AHHOTAIIUA AMCHUITJINHBI

«MATEMATHYECKHUE METO/IbI PACITOSHABAHUSA OBPA30B»

PaccMaTrpuBaroTCsi OCHOBHBIE 3aJlaud, MOJIENH, METOJbl M aJTOPUTMBI B 00-
JacTH KOMIIbIOTEpHOTO 3peHust. OnucsiBaeTcs npouecc popmupoBaHus uudpoBoro
n300pakeHus. M3nararoTcs OCHOBHBIE 33/1a4l KOMITbIOTEPHOTO 3peHusi. Paccmarpu-
BA€TCS MAaTEMATHYECKAsI MOJIEIIb POEKTUBHOW KaMephbl, 3JIEMEHTBI T€OMETPUYECKOM
onTuku (0000IICHHBIE KOOPAUHATHI, IEPCIIEKTUBHBIEC TPEOOPA30BAHUS, paUabHAS
Y TaHTE€HILIUANIbHASL TUCTOPCUS, BHEIIHSS U BHYTPEHHsIS KaauOpoBka). ONMuCkIBarOT-
Csl TEOMETPUUYECKHE CBOMCTBA HECKOJIBKUX U300paKEHUH, SMUIIONIAPHAs T€OMETPUS,
(dyHIaMeHTaIbHas U CYUIECTBEHHbIE MaTPULIbI, 33J1a4a MOIHOro crepeo. OnuchiBa-
IOTCS METOJIbl TIOCTPOEHUSI KapThl IIyOUH, €€ CBA3aHHOCTb, METOJIbl CETMEHTALUU
U KJIacTepHU3alluK, IPUMEHeHHe Teopuu rpados. PaccmarpuBaeTcs 3ajjaua TpEKUHTa
00BEKTOB, MOUCK U OMMCAHKE OCOOBIX TOYEK B U300PAKEHUSIX, HAXOXKICHUSI ONITHYE-
CKOTO MOTOKa. PaccmarpuBaroTcst OCHOBHBIE METO/IbI KOAUPOBAHUS U300paKEHUHN U
Buneonnopmaimu, 3D-uzo0paxkenus. B xone u3yueHus: 1eMOHCTpUPYETCS peau-
3a1Msi OCHOBHBIX &JITOPUTMOB KOMITBIOTEPHOTO 3PEHHSI C UCIOJIb30BaHUEM OMOINO-

Tek OpenCV.

SUBJECT SUMMARY

«MATHEMATICAL RECOGNITION METHODS»

Introduction to algorithms and tasks in computer vision. It describes the pro-
cess of forming a digital image (mathematical model of a perspective camera, homo-
geneous coordinates, external and internal camera calibration, radial and tangential
distortions). It describes the geometric properties of multiple images, epipolar geom-
etry, fundamental and essential matrix, stereo vision. Object’s tracking and optical

flow methods are described. Applications and implementation using OpenCV library



3 OBHIME ITOJIOKEHUA
3.1 Ieau u 3aga4y AUCHUILIHHBI
1. I3yueHne 0CHOBHBIX 3a]1a4, MOJICJICH, METOOB U aITOPUTMOB B 001aCTH KOMITBIO-
TEPHOTO 3pCHUS.

2. HpI/IO6peTeHI/I€ HaBBIKOB p€aJIn3alilii OCHOBHBIC aJITOPHUTMbI KOMIIBFOTCPHOTI'O 3PC-

HUS ¢ ucronb3oBanueM oudmmorek OpenCV.

3. 3HaHWEe OCHOBHBIX 33714 U MOHATHN, METOJIOB U aJITOPUTMOB B 00JIACTH KOMITHIO-
TEPHOTO 3pEHHS, METOA0B (hOPMHUPOBAHUS MUGPOBHIX M300paKEHUH, MOCTPOCHUS
TPEXMEPHBIX MOZEJIC U OCHOBHBIX aJTOPUTMOB, IPUMEHSEMBIX IPU PEIICHUH 3a-

Ja49 KOMIIBIOTCPHOTI'O 3pCHUAA.

4. ®opMupoBaHUE HABHIKOB Pa0OTHI ¢ M300paKEHUSAMH, C(POPMUPOBAHHBIMU TIEP-
CIIEKTUBHBIMHU KaMEPAMU U OLICHKH UX [TApaMETPOB. YMEHHUE BOCCTAHOBIICHUS TPEX-
MEPHBIX MOJEJIe! M0 Ceprr N300paKEHUH WIIM BUJIEOTIOCIEA0BATEILHOCTH YMEHUE

MOIU(PUITUPOBATh U3BECTHBIE AITOPUTMBI KOMITBIOTEPHOTO 3PEHUS;

5. OcBoeHue HaBbIKOB npuMeHeHus oubnuorexku OpenCV mis peanu3aluyd OCHOB-

HBIX aJITOPUTMOB KOMIIBIOTCPHOI'O 3PpCHUSI.

3.2 Mecro qucuMiuiaHbl B cTpykrype OITIOIT

JlucuumiviHa n3y4aercsi Ha OCHOBE paHee OCBOCHHBIX JUCLUILIMH Y4e€OHOrO IIaHa:
1. «Cuctembl napasienbHOl 00pabOTKH JTaHHBIX)

2. «AHanu3, MOAEIMPOBAHUE U ONITUMU3ALUSA CUCTEM

3. «MamuHHOe 00y4YeHue»

U 00€eCIeunBaeT U3yYeHHE MMOCIEAYIOUUX TUCIUIUIINH:

1. «AIrOpUTMBI OECITUIIOTHOTO TPAHCIIOPTA»



2. «SLAM-anroputmsb»



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH
IIK-12 Crnioco0OeH pyKOBOIUTH MPOEKTaMH 110 CO3/IaHUI0, BHEIPEHHIO U UCIIOJIb30-

BaHUIO OI[HOI71 NN HECKOJIBKHX CKBO3HBIX III/I(i)pOBI)IX TEXHOIOTHI HCKYyC-
CTBCHHOI'O MHTCIIJICKTA B IPUKJIAAHBIX o0JacTax

IIK-12.1 Pyxosooum npoexmamu 6 obnacmu cxk8o3notl yugposoti mexronozuu « Kom-
NbIOMEPHOE 3PEHUEY




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n au a4 au au
1 | Beenenue 1
2 | Tema 1. ®opmupoBanue nnuppoBOro N300paKeHus 2 4 10
3 | Tema 2. OueHku napameTpoB Mozeiei 1 2 10
4 | Tema 3. KanubpoBka kamep 2 4 10
5 | Tema 4. T'omorpadust 1 2 10
6 | Tema 5. 'eomeTpuueckrie CBOWCTBA HECKOJIbKUX N300paXke- 2 2 13
HUHT
7 | Tema 6. CtpykTypa U3 IBH>KCHUS 1 4 15
8 Tema 7. CtepeoBuaeHue 1 4 15
9 Tema 8. CermenTanus n300pakeHUMA 1 4 15
10 | Tema 9. O6HapyxeHrue ocoOeHHOCTEH 2 4 15
11 | Tema 10. ConpoBoxaeHHE OOBEKTOB 2 4 15
12 | 3akmtouenue 1 0 1
Hroro, au 17 34 1 128
W3 HuX a4 Ha KOHTPOJIb 0 0 0 35
OO01mmast TpyJ0eMKOCTh OCBOSHHUSI, a4/3¢ 180/5

4.1.2 Copepxanne

Ne HaumeHoBaHue TeMbl Conep:xkanue

n/n AMCUMIIIIMHBI

1 | Beenenue Herextopel u geckpuntopsl. Jlerekrop Mopasuna. Jle-
TekTop Xappuca. AHaJIU3 CO MHOTUMH pPa3pelieHUsIMU.
Wavelet-npeoOpa3zoBanue. [Iupamuast 'aycca u Jlamnac-
ca. SIFT-neckpunrop, SURF-aeckpunrop

2 | Tema 1. ®opmupoBanue uppo- | YpaBHEHHE TOHKOW W TOJCTOW JMH3BI. [[uckperusamus u

BOTO U300payKeHUs

KBaHTOBaHHE. MaTeMaTuyeckasi MOJieIb IPOEKTUBHOM Ka-
Mepbl. PaguaneHas ¥ TaHreHumanbHas aucropcus. On-
HOpOAHbIe KoopauHathl. [IpoexkTuBHOE MmpeoOpa3oBaHUeE.
WneanbHble Touku. ApunHbIe mpeoOpa3oBanus. Bueninue
U BHYTPEHHHE NTapaMeTpbl IPOEKTUBHON KaMeEPBI.

Tema 2. OueHku mMmapameTpoB
Mozeien

MeTon HaMMEHBIIMX KBAJIPaTOB U MAKCUMAaJIHLHOTO TIPaB-
nononoousa. Ilomueii MHK. M-oueuku. B3BemieHHBII
MHK. Hopmanuzamus. OueHka nmapameTpoB IO CXeMam
RANSAC, M-SAC. Henuneiinpii MHK, momudukarm
Merona ['aycca-HproToHa
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HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

Tema 3. KanuOpoBka kamep

IIpon3BonbHast M KOHEYHAs IPOEKTUBHAs KaMmepa. 3ajaua
KaJMOpOBKHU BHEIIHUX U BHYTPEHHUX [TaPaMETPOB KaMmep.
KanubpoBka ¢ ucnonszoBanuem narrepHoB. DLT meron.
Merton «3010T0ro cranaapray. JleKOMIO3UIMS MaTPUILIbI
MIPOEKIIMH KaMepbl Ha BHYTPEHHIOIO M BHEUIHIOIO Kanuo-
poBky. KanmuOpoBka 1o «maxmaTHou n1ocke». OleHKa yr-
JIOB € CyONUKCENIbHON TOYHOCTBIO

Tema 4. l'omorpadus

Hcnonb3oBanue romorpaduu.

Tema 5. I'eomeTpuueckue CBOM-
CTBa HECKOJIBKUX N300paskeHUH

dyHaaMeHTalbHas U CYLECTBEHHAsl MaTpulia U UX CBOM-
cTBa. Bpruncienue ¢pyHIaMEHTANbHOM U CYIIECTBEHHOM
MaTpHUIIBL.

Tema 6. CTpyKkTypa U3 IBUKEHUS

Meronsl ouenku. HeomHo3HauHOCTh pemeHus. doro-
rpammetpust. [locnenoBarensuslii SFM. Metox cBsi30k.
WtepaTtuBHas onTuMu3aLus.

Tewma 7. CtepeoBuaeHue

bopnba ¢ mepekpbiTusiMu. [T1oOambHbBIEe METOIBI OICHKU
KapT aucnapurera. Mcrnonb3oBaHue npecTaBIeHUs B BU-
ne rpados. Mcnonp3oBaHne cerMeHTaIuu

Tema 8. Cermentamusi n300pa-
KEHUU

Boinenenune kpaeB. I'pagueHT mzoOpaskeHus. AJIroputM
Kannu. CermenTanus 6e3 yyeTra IpOCTPaHCTBEHHBIX CBS-
3eit. IloporoBeie metonpl. Meton K-cpennux. Cermen-
Talysl C y4eTOM IPOCTPAHCTBEHHBIX CBsized. Paspacta-
Hue obOmacteil. Cnmsanue/pazneneHue obnacteid. Amro-
PUTM Boziopasiena. AJITOPUTM «IIOTPYKEHUsD). AITOPUTM
tobogganing. CermMeHTanus ¢ TOMOIIBIO pa3pe30B rpada.

10

Tema 9. O6HapyxeHHEe 0COOCH-
HOCTEH

Herextopel u aeckpuntopsl. Jlerekrop Mopasuma. [le-
TeKTop Xappuca. AHaJIM3 CO MHOTUMH DPa3pelICHUsIMU.
Wavelet-npeoOpazoBanue. [Tupamunsr ['aycca u Jlammac-
ca. SIFT-neckpunrop, SURF-aeckpunrop
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Tema 10. CompoBoxkaeHue 00b-
€KTOB

Koppensuuonnsie meronsl. Meron Lucas-Kanade u ero
Momudukanuu. OnTudeckuid mMoTok. Beramtanue ¢onHa.
Monens oHa (BEpOITHOCTHOE MOJACIUPOBAHUE, CAMOHA-
CTpOMKA)

12

JakiroueHne

.O0mre BBIBOABI O KypCy. PekoMeHmauu i1 oAroToB-
KM K 9K3aMEHY.

4.2

4.3

Ilepeuenn 1a00paTOPHBIX PadOT

JlaboparopHblie pabOThI HE IPEAYCMOTPEHBI.

IlepeyeHb NPAKTHYECKHUX 3AHATHH

HaumeHoBaHue NPaKTHYECKUX 3aHATUI

KosimuecTBo ayn. yacos

1. Hagano pa6otsl ¢ 6ubnmmorexoit OpenCV 4




HaunMeHoBaHMe NPAKTHYECKUX 3aHATHI KosmmuecTBo aya. yacos

2. BHyTpeHHsi1 U BHEWIHsS KaduOpOBKa MEPCIEKTUBHON Kamephl.
Merons! onieHkH napameTpoB: DLT, HauMeHbIIMX KBagpaToB, HEJIU-
HEWHbIE TPAJUEHTHBIE METO/BL. 6

3. T'eomeTpuueckue CBONCTBA HECKOJIbKUX H300paxeHuil. Haxox-
JICHHEe MaTpHIlbl ToMOrpaduu, CymecTBeHHON U (yHAaMeHTaIbHON

MaTpUIIL. CTEPEOBUICHNE B MAIIMHHOM 3PEHUH. 8
4. Touck u onucaHne 0COOBIX TOUYCK HAa NU300PaKECHUSX. 8
5. TpekuHT 0OBEKTOB. 8
Hroro 34

4.4

4.5

4.6

4.7

4.8

4.9

KypcoBoe npoekTupoBanmne

KypcoBas pabota (Ipo€eKT) HE MPeyCMOTPEHBI.
Pegepar

Pedepar ve mpexycmoTpeH.

NupuBuayanbHoe JoMallHee 3aJaHue

NunuBuayanpHOE JOMAITHEE 3a/IaHUE HE TIPETyCMOTPEHO.

Hoxan
Jlokiiaa HE PEeTyCMOTPEH.
Keiic

Keiic He nmpegycMOTpeEH.

Opranuszanus u yueOHO-MeTOANYecKoe o0ecnevyeHne CaMoCTOSATeIbHOM pa-

00ThbI

N3ydenne TUCIUTIIIMHBI COMPOBOXKIAETCS CaMOCTOSATEIIBHON pabOTOM CTy/IEH-

TOB C PCKOMCHIOBAHHBIMHU IIPCIIOAABATCIICM JIMTCPATYPHBIMH UCTOYHHUKAMHU WU HWH-

dbopMallMOHHBIMU pecypcaMu cetu IHTepHeT.



HHaHI/IpOBaHI/Ie BPEMCHU I N3YUCHUS JTUCHUIIIIMHBI OCYIICCTBIIACTCA Ha BCCh
neproa 00y4deHust, peycMaTpuBasi MPU ATOM PETYJISIPHOE TOBTOPEHUE MPONICHHO-
ro marepuana. O0yJarmumMcs, B paMKaxX BHEAyIIUTOPHOW CaMOCTOSTEIBLHON pado-
ThbI, HEOOXOJIUMO PETYJSPHO JOMOJHITH CBEACHUSIMHU W3 JIUTEPATYPHBIX HCTOUHUKOB
Marepuall, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIHIX. [Ipy1 3TOM Ha OCHOBE M3y4EeHUS pe-
KOMEH/I0BAaHHOM JIMTEPATYPHI 11€JIECO00Pa3HO COCTABUTh KOHCTIEKT OCHOBHBIX MOJIO-
YKEHUM, TS PMUHOB U OTIPEICIICHUH, HEOOXOIUMBIX JJIsI OCBOSHHS Pa3/IeioB yUeOHOM

JTUCIUILINHBI.

Oco0oe MecTo yaensieTcsi KOHCYJIBTUPOBAHUIO, KaK OHOM U3 (hopM 00ydeHHUS
U KOHTPOJISI CAaMOCTOATEIbHOM padoThl. KoHCynbTHpOBaHUE mpeAnonaaraeT 0coobM
00pa3oM OpraHM30BaHHOE B3aWMOJICUCTBUE MEX Y IIPETOIaBaTEIeM U CTYICHTAMH,
IIPU 3TOM IPEATNONATAETCS, YTO KOHCYIBTAHT JINOO 3HAaeT TOTOBOE PEIIEHUE, KOTOPOE
OH MOJKET MpeAnKcarb KOHCYJbTUPYEMOMY, JTHUO0 OH BIIAJIEET CIOCcOOaMu JesATeNb-

HOCTH, KOTOPbI€ YKa3bIBAIOT MYTh PELICHUS MPOOIEMBI.

CaMocToSTeNbHOE U3YYCHUE CTYJACHTAMHU TEOPETUUYECKUX OCHOB JUCIIMILIHU-
HBI 00ECIIEYeHO HEOOXOUMBIMU Y4EOHO-METOANYECKUMU MaTepruanaMu (y4eOHUKH,
y4eOHbIe TOCOOUS, KOHCIIEKT JIEKIIUA U T.I1.), BEITOJIHEHHBIMHU B IEYaTHOM WJIH AJIEK-

TPOHHOM BH/C.

[To kaxx0#t TeMe copeprkanusi pabodeit mporpaMmMbl MOTYT OBITh TIPEYCMOT-
pEHbI MHIAUBUIyallbHbIE JOMAaIIHUE 3aJaHus (pacueTHO-Tpaduueckue padoThl, pe-

(deparbl, KOHCIIEKTHI U3yYEHHOTO MaTepuana, J0KJIabl U T.11.).

N3ydenue cTyneHTaMmu JUCHUIUIMHBI COITPOBOXKIAECTCS IPOBEIECHUEM PETYJISAP-
HBIX KOHCYJIbTAllM# MpernojaBaresiell, 00ecrneynBalonuX NPakKTUUYECKUE 3aHITHS TIO
JTUCIUIUIMHE, 32 CUET OIO/KeTa BPEMEHH, OTBOJAMMOIO Ha KOHCY/IbTallUU (BHEayIH-
TOPHBIE 3aHATHS, OTHOCSIIMECS K pa3feny «CamMoCTOSTENbHbBIE YaChl 11 U3YUYEHUS

JTUCIUTUTUHBDY ).
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Texymas CPC IIpumepHas
TPYA0€MKOCTb, a4

Pabota ¢ nekmoHHBIM MaTepuaaoM, ¢ y4eOHOM TuTeparypon 30
Omnepexaroniasi caMoCTOsITeNIbHAsA paboTa (M3yueHUue HOBOTO MaTe-

pHaJia 0 €ero U3JI0KEHUS Ha 3aHATUSAX ) 0
CaMoCTOATENIBHOE U3YUEHHE PA3AEI0B TUCLUILINHEI 0
BrinonHeHne JOMAaNIHUX 33JaHUM, TOMAIIHUX KOHTPOJIBHBIX padoT 20
[ToaroroBka k mabopaTopHbIM paboTaMm, K MPAKTHUYECKUM U CEeMH-

HAapCKUM 3aHATHSIM 20
[TonroroBka Kk KOHTPOIBHBIM pabOTaM, KOJIIOKBUYMam 23
BrinonHenue pacueTHo-rpapuueckux pador 0
BrinonHeHne KypcoBoro mpoekTa uin KypcoBoil paboTsl 0
[Touck, nzydyeHue u npe3eHTaIuss HHOOPMAIIMH 110 33aJIaHHON TIPO-

OnemMe, aHAIM3 HAYYHBIX MYOJIMKAIMI 110 3aIaHHON TeMe 0
Pabora Hax MexXIUCHUIUTMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX [0 3aJaHHOW TeMe, BHIITOJTHEHHE PACcYeTOB, COCTAB-

JICHHE CXeM U MOjielieii, Ha OCHOBE COOPaHHBIX JaHHBIX 0
[ToaroroBka k 3auety, UG PepeHINPOBAHHOMY 3aUETY, IK3AMEHY 35
HNTOI'O CPC 128
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 loncanec P. Hudposas o6padotka nzodpaxenutii [Tekcr]/ P. Toncanec, P. Byac 69
; mep. ¢ annt. oA pen. I1.A. Youwna, 2005. -1070 c.

2 Metonpl KoMnbIOTEpHON 00paboTkn n3o0paxkenuit [Tekct] : Yueb. mocobue 59
JUTsl BY30B 110 HampasiieHuto ~Tlpuknannas marematuka” / [M.B. I'anmHukos,
H.N. I'mymog, H.}O. UnbsicoBa u ap.]; [Tox pea. B.A. Coiidepa, 2003. -780 c.

JlomonHuTeNnbHas TUTEparypa

1 Coanomon /1. Cxxarue naHHbIX, H300paXkeHNH U 3ByKa [ TekcT] : yueO. mocobue 46
JUIsl By30B 10 Hanpasienuto noAarot. “Ilpuknaanas maremaruka” / J]. Canomon
; iep. ¢ ann1. B.B. Yenwpkosa, 2004. -365 c.

5.2 Tlepedenn pecypcoB MH(OPMAIMOHHO-TEJIEKOMMYHUKAITUOHHOM ceTH « UH-

TCPHET», UCITI0JIb3YCMbIX IIPH OCBOCHHH JUCHUIIJIMHBI

Ne n/m DJIeKTPOHHBIN aapec

1 WNutyur HOY. Axanemus Intel: BBenenue B pa3paOboTKy MyIbTUMEIUWHBIX MPHIIOKE-
HU#l ¢ ucnons3oBanueMm Oubmuorek OpenCV u IPP: Mudopmanus. Pexum nocryna:
http://www.intuit.ru/studies/courses/10621/1105/info

5.3 Anpec caiita Kypca

Anpec caifta kypca: https://vec.etu.ru/moodle/course/view.php?id=7311
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlnst nucuurminabl «MareMaTruueckue METO/Ibl pacio3HaBaHusi o0pazoBy» Gop-

MOUW IPOMEKYTOUHOMN aTTECTALIUU ABJISAETCS dK3aMEH.

DK3aMeH

Ouenka Onucanue

HeynosnerBopurensHo BricTaBnsercst CTymeHTy, TPOAEMOHCTPHUPOBABIIEMY CyIIle-
CTBEHHbIE MTPOOEIBI B 3HAHUSAX OCHOBHOIO Y4eOHOTo Marepua-
Ja, TOMYyCTUBIIEMY MPUHLIUITUATbHBIE OITUOKU B BBITIOTHEHUN
PEeTyCMOTPEHHBIX POTPaMMOM 3aJaHUI

VYIIOBICTBOPUTEIHHO BricTaBnsieTcss CTyIeHTY, MPOJAEMOHCTPHUPOBABIIEMY 3HAHHE
OCHOBHOTO Y4eOHOTO Marepuaia B 00beMe, HEOOXOAUMOM st
JanpHeume y4eObl u mpeacTosimeil paboTel Mo mpodeccud,
CIPABISIONIEMYCSI C BBITIOJHEHUEM 3aJIlaHUH, MPEITyCMOTPEH-
HBIX TIPOTPaMMOM, 00JIaaroeMy HEOOXOIUMBIME 3HAHHUSMH,
HO JIOIYCTHBIIIEMY HETOYHOCTH B OTBETAX HA aTTECTAIIMOHHOM
WCTIBITAHUY ¥ TIPY BBITTOJIHCHUH YYCOHBIX 3aJaHUI

Xoporio BeicTaBnsieTcs CTyIEHTY, MPOJEMOHCTPUPOBABIIEMY IOJHOE
3HaHHE Y4YeOHOro marepuana, YCHEIIHO BBITOJHUBIIEMY
IPe1yCMOTPEHHBIE POTPaMMOM 3aJjaud, OCBOUBILIEMY OCHOB-
HYI0 PEKOMEHJIOBaHHYIO JIMTEPATypy, IIOKa3aBLIEMY CUCTEMa-
TUYECKUI XapaKTep 3HAHUW IO AMCLHUIUIMHE U CIIOCOOHOMY K
UX CaMOCTOATEIbHOMY IOIOJHEHUIO U OOHOBJIEHHIO B XOJ€
JnanpHENe yaeonl U mpodecCHOHaNbHOMN AeSITEIIbHOCTH

OT1n4HO BricTaBnsieTcss CTyAeHTY, MPOAEMOHCTPUPOBABIIEMY BCECTO-
pOHHEE CHUCTeMaTHYeCcKoe 3HaHWE y4eOHOro MaTepuania, yme-
HHUE CBOOOJHO BBHIMOIHATH MPAKTUUECKUE 3aJaHHsI, OCBOUBIIIE-
My OCHOBHYIO JIMTEpPATypy U O3HAKOMMBIIEMYCS C JOIOJIHH-
TENbHOUN JHUTEpaTypoil, peKOMEHIOBaHHOW paboyeil mporpam-
MOW TUCLUIIIMHBI, yCBOUBILIEMY B3aMMOCBS3b OCHOBHBIX IIOHS-
TUU TUCIUIUTMHBI B MX 3HAYCHHUH ISl pruoOperaeMoit mpodec-
CHUM, TIPOSIBUBIIEMY TBOPYECKHE CITOCOOHOCTH B MOHMMAHUH,
M3JIOKEHUH U UCIIOJIb30BAaHUH Y4EOHOTO MaTepuasa
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OcobGeHHoCTH 1O0MyCKA

I[J'ISI AO0ITYyCKa K 3K3aMCHY CTYACHT OOJIKCH YCIICIIIHO HpOﬁTH TCCTUPOBAHUC B

COOTBCTCTBUHU C l"pa(i)I/IKOM TCKYHICTO KOHTPOJIA YCIICBACMOCTHU

6.2 OuneHouHble MAaTEPUAJIBI JJI NIPOBEEHUS TEKYIEro KOHTPOJISI M IPoMe-

)KyTO‘lHOﬁ arrecranmmu oﬁyqamumxcn o IMCUMIIJINHE

IIpumepHbIe BONPOCHI K IK3AMEHY

Ne i/ Onucanue
1 Jluckpernsanys 1 KBaHTOBaHUE.
2 ['eomeTpuueckue cBOCTBa HECKOIBKUX U300paKeHHI
3 Beruncienne GpyHaaMmeHTaIbHOM U CYIIECTBEHHOW MaTPHIIBI.
4 CrepeoBujicHue
5 CerMeHTanus n300pakeHHM
6 Maremartrueckasi MOJI€Ib IPOEKTUBHOM KaMepbl
7 Kann6poBka ¢ CIOIBb30BaHUEM MATTEPHOB
8 Merton K cpennux
9 Hetextop Xappuca
10 Meron Lucas-Kanade u ero mopudukarmm

®opma OusteTa
Kageopa maremarnueckoro odbecrneyeHus 1 npuMenenus 9BM
Hucyunnuna: « AITOPpUTMBI KOMIIBIOTEPHOTO 3PEHUS
SK3AMEHAIIMOHHBIN BUJIET Ne 1

Kamepa-o0ckypa. Monenb nepcektuBHOM kamepsl. [loms 3penus. Baytpen-

HUE€ U BHEUIHUE MapamMeTphl.
Ouenka nmapametpoB 1o cxeme RANSAC. LMS. M-SAC.

YTBEPXJAI: 3aBenytouuit kagenpoit K.B. Kpunkun

OOpa3ubl 3a1a4 (3a1aHU) 1JI KOHTPOJIbHBIX (IIPOBEPOYHbIX) padoT

N3 caegyromuyx TOYEK ¢ OJHOPOAHBIMU KOOpAWHATAMHU (X, y, W), TOUKOM Ha

OECKOHEUYHOCTH SBJIAETCS
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1. (1,1, 1)
2. (1,1,0)
3. (1,0, 1)

Meron Jlykaca-Kanazae npeamnosaraert, 4To
1. 3HayeHus NUKceNeld MepexoAsT U3 OJTHOTO KajJipa B CICAYIONIUN 03 nu3MeHe-
1305071
2. JIOmKHO OBITH CAENaHO KaK MUHUMYM 5 KaJpoB

3. Cwmemrenne 10mkHO ObITh HE Oostee 100 mukcenen

CrarucTuyecKuM METOOM, UCCIIENOBAHMS BIMSHUSA OJHOW WJIM HECKOJIBKUX He3a-
BUCHUMBIX NlepeMeHHbIX X1, X2... Xn Ha 3aBUCUMYIO IEPEMEHHYIO Y SBJISETCA

1. Knacrepuzanus

2. Knaccudukarus

3. JIMCKpUMHHAHTHBIN aHAJIN3
Bech KOMIUIEKT KOHTPOJIBHO-U3MEPUTENBHBIX MATEPUAIIOB JIJIsl TIPOBEPKHU cPop-

MHUPOBAaHHOCTH KOMIIETCHIIMH (MHAMKATOpa KOMIIETCHIIMM) Pa3MELIEH B 3aKpPbITON

YacTH T10 aJIpecy, YKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst
1 Tema 4. Tomorpadus

2

3

4

5

6 Tecr
7 Tema 8. Cermenrtanus n3o0paxeHui

8

9

10

11

12 Tect
13 Tema 10. ConpoBokaeHne 00BEKTOB

14

15

16

17 Tecr

6.4 MeToanka TeKylero KOHTpPOJIst

Ha JICKIITMOHHBbIX 3aHATHAX

Texy1unii KOHTPOJIb BKJIIOYAET B CE€0sI KOHTPOJIb MOCEIIAEMOCTH (He MeHee 80

% 3aHATHUI), IO pe3yJIbTaTaM KOTOPOTO CTYJICHT MOy4YaeT AOMYyCK Ha K3aMEH.
HA MPAKTHYECKUX (CEMUHAPCKUX) 3aHATHIIX

Texy1iuii KOHTPOJIb BKJIIOYAET B CEOsI KOHTPOJIb MOCEIaeMOCTH (He MeHee 80

% 3aHsATHUIT), IO pe3yJIbTaTaM KOTOPOTO CTYJICHT MOJIy4YaeT AOMYCK Ha K3aMEH.
Texyunii KOHTPOJIb BKJIKOYAET B CEOS:

- BBIIIOJIHCHHUC B TCUCHUC CCMCCTPA TCCTOB Ha 3 KOHTPOJIbHBIX TOYKAX I10 CJIC-

OYIOIIEN CXEME OLICHUBAHUA:
«Otnuuao» — BeimonHeHo 90—100% - Tecra;

«Xopomo» — BeinosHeHo 70-89% Tecra ;
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«YIIOBJICTBOPUTEIILHO» — BBINIOJHEHO 51-69% Tecra;
«HeynoBneTBopuTenbHO» — BBINOJIHEHO MeHee 51% tecra.

B xoze npoBeneHus NpakTHYECKUX 3aHATUHN 11€71eCO00pa3HO MPUBJICUEHUE CTY-
JICHTOB K KaK MOXKHO 0oJiee aKTUBHOMY YYaCTHIO B JUCKYCCHSIX, PEIICHUH 3ajad,
obOcyxaeHusix u T. A. [Ipu 3TOM aKTUBHOCTH CTYACHTOB TaKK€ MOXKET YUUTHIBATh-
Ccsl mpernoAaBaTesieM, Kak OIMH U3 CIIOCOOOB TEKYIIEro KOHTPOJISI Ha MPAKTUYECKUX

3AHATHSX.
CaMOCTOSATEeIbHOI pa0oThI CTY1€HTOB

Kontponb camocToaTensHOM paboThl CTYIEHTOB OCYIIECTBIISIETCS HA JIEKIHU-
OHHBIX, JJA0OPATOPHBIX U MPAKTUYECKUX 3aHATUSAX CTYACHTOB 110 METOAMKAM, OIH-

CAaHHBIM BBIIIIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KomnuaectBo HoCaaJO04YHbIX
MECT — B COOTBCTCTBHHU C

KOHTUHTEHTOM,  pabouee
MECTO MpenoaBaTes,
MEPCOHAJIHBIA  KOMIIBIO-

Tep IBM-coBmecTUMBIi
Pentium wnu BeIlIe, mpo-
eKTOp, 3KpaH, MeJIOBasi WIH
MapKepHasi 10CKa

1) Windows 7 u
BBIIIIC;

2) Microsoft
Office 2007 wu

BBIIIIC;

HpaKTI/I‘{eCKI/Ie 3aHsA-
THUA

AynuTtopust

KonmnuectBo 1mocagouHbIX
MECT, 000pyI0BaHHBIX
kommnbrorepamu  IBM-coB-
MecTuMbIMH Pentium wnmu
BBIIIIE, B COOTBETCTBUU
C KOHTHHTEHTOM, pabouee
MeCTO MpemnoaBaTes,
MPOEKTOP, DKPaH, MEIoBas
WIM MapKepHas JOCKa,
MEPCOHANIBHBI  KOMIIBIO-
tep IBM coBmecTUMBIi
Pentium wnu BeIie

1) Windows 7 u
BBIIIIC;

2) Microsoft
Office 2007 wu

BBIIIIC;

CamocrosTenbHas pa-
Oora

ITomemenne maa ca-
MOCTOATENBHON pado-
Ta

OcHallleHO KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
IMOJKIIOUCHHS K ceTu «MH-
TEpHET» U OOECIeUCHUEM
JIOCTyITa B DJIEKTPOH-
HYIO nH()OPMAIIMOHHO-
o0paszoBaTenbHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
Y BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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