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1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUILIMHbI

[enbro 0OcBOEHUS AUCHUILINHBI SBJSETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

OIIK-2. CnocobeH TNpPUMEHATH KOMIIBIOTEPHBIE/ CYNEPKOMIBIOTEPHBIE METOIbI,
COBpEMEHHOE MporpaMmHoe obecriedeHrue (B TOM YHCJIE€ OTEYECTBEHHOI'O MPOU3BOJCTBA) IS
peleHns 3a1a4 NpoQecCuOHaIbHON e TeNTbHOCTH

PesynpraramMu OCBOEHUSI AMCIUIUIMHBI SBISIOTCS CIEAYIOIINE WHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK-2.1. O61agaeTr HEOOXOAMMBIMHM 3HAHUSAMHU OCHOBHBIX KOHIIEHIIUNA COBPEMEHHBIX
BBIYUCIUTENBHBIX CHUCTEM M TPOTPaMMHOIO oOecredyeHusi (B TOM YHCIE OTEYEeCTBEHHOTO
MIPOM3BOICTBA)

NOIIK-2.2. Hcnonb3yeT MeETOJbl  BBICOKOIPOM3BOAUTEIBHBIX  BBIYMCIUTEIBHBIX
TEXHOJIOTHIl, COBPEMEHHOI'0 MPOrpaMMHOI0 o0ecredeHus (B TOM YHCIE OTEYECTBEHHOIO
IPOM3BOJICTBA) IJIsl PEHICHUS 33124 MPO(HEeCCHOHAIBHON AEATEIbHOCTH

HOIIK-2.3. Hcnosib3yeT HWHCTPYMEHTAJIbHbIE CPEACTBA BBICOKOIPOU3BOAUTEIBHBIX
BBIYMCIICHUM B HAYYHOM U MPAKTUYECKOU E€ATEIIBHOCTH

2. 3aga4uy oCBOCHHS JUCIHUILIHHBI

— OcBouTh amnmapar NPUKIAAHBIX METOJOB BHUACOTPEKHHIa, a TaKXe TEXHOJIOTHIO
KOMIIBIOTEPHOTO 3PEHUS M MAIIMHHOTO OOY4YeHHUS Uil pAaclo3HAaBaHHS M KIACCU(PHKAIMH
00BEKTOB BHJICOTPCKHUHTA.

— Hayuutbcst mpuMeHsATh TOHSITUWHBIN anmnapaT NpUKJIaJHOW TEOPUU BUJCOTPEKUHTA JIJIS
pelIeHus MPaKTHYECKUX 3a7a4d Mpo(eCcCHOHATBHON NesITeTLHOCTH.

3. MecTo AuCHMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOIl POrpaMMbl

JlucuuiuinHa OTHOCUTCS K d4acTh 00pa3oBaTeNbHOW MporpamMmsl, (popMupyemoit
y4acTHUKaMU OOpa30BaTeNIbHBIX OTHOLICHHM, TMpejuiaraercs oOydalomuMcs Ha BbIOOD.
JucnuninHa BXOAUT B MoAyib Ha3Banue Moys.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM MO JUCHHUILINHE

Tpernii cemectp, 3aueT

5. Bxoanble Tpe0oBaHUs 1JIsl OCBOCHHS THCIUIIIMHbI

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOyloTCs pe3ynbTarhl OO0y4YeHHs IO
CIIEYIOIIMM JUCHUILINHAM: «BBeZeHNEe B NHTEIUIEKTyalIbHbIN aHAIN3 JaHHBIX).

6. SI3bIK peaau3anuu

Pyccknii

7. O0beM INCUMILIHHBI

OO11ast TPYA0EMKOCTh AUCHUIIUHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPBIX:
-jekuu: 16 4.
-nmabopatopusle: 16 4.
B TOM YHCJIE IPaKTUYecKas moarotoska: 0 4.
O0BeM caMocTOATENbHOM pabOTHI CTYIEHTa ONpeAeIeH YUeOHbBIM IIJIaHOM.

8. Conep:xkaHue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. OcHOBHBIC IOHSATHS BUJACOTPCKUHTIA.



Kpatkoe conepyxanue temsbl. [lonsTtue BuaeorpekuHra. KoHCTpyKIMs BUIAEOTPEKUHTA.
[TpoOnemsr BuneorpekuHra. OCHOBHBIE KOMIIOHEHTBI BHUIEOTpeKHHra. DopMynInpoBKa 3aladyu
BujcoTpekuHra. OrciexuBaHue OJHOM wuenu. MHoroueneBoe orciexuBanue. OneHka
pe3yiabTaTOB BUJCOTPEKUHIa. PyuyHO€E, MHTEPAKTUBHOE U aBTOMAaTUYECKOE OTCIIEKHUBAHUE.

Tewma 2. [IpakTHueckoe UCIOIb30BAHNE METOJOB BUACOTPEKUHTA.

Kpartkoe coapepxxanue tembl. [Ipunoxxkenuss BuaeOTpeKuHra. Meauanpous3BOACTBO U
JOTIONIHEHHAs: peaNbHOCTh. MeENUIMHCKUE TNPUIOKEHUS] U OHOJOTMYECKHE HCCIeI0BaHuUS.
HaGmonenne wu  OusHec-aHanmuTuKa. PoOOTOTeXHMKa W OECHUIOTHBIE  ABTOMOOWIIH.
TenecoTpyIHUYECTBO U MHTEPAKTUBHBIE UTPbl. APT-UHCTAJUISIMH U IEpPOPMAHCHI.

Tema 3. MeTo/1bl n3BI€UEHUS IPU3HAKOB [ BUICOTPEKUHTA.

Kparkoe conepxanue temsl. [Iponecc popmupoBanus nzodpaxkenus. OT n3o0paxxeHus K
Buzeo. IlpencraBnenue Bupeo. Meroasl u3BIE€UEHUs NpU3HAKOB. DYHKIUM HU3KOTO YpPOBHS
(uBeT, rpasveHT, Jarulacuad, IBWxkeHue). OyHKIUNU CpeHEro ypoBHs (Kpas, YIJibl, 00JacTH).
@DyHKIUHU BBICOKOTO ypoBHA (00beKThI). M3Bneuenne npu3HakoB U3 GOHOBOM clieHbl. POHOBBIE
Mojenu. M3BiedeHne npu3HakoB U3 Ipyrux 00beKToB. OOBEKTHBIE MOICIH.

Tema 4. OGHapyxeHHe 00bEKTa HHTEPECa AJIs AITOPUTMA BUACOTPEKUHTA.

[IpencraBnenue uenu Ajig OTCIACKUBAHUA. 3aJaHUE L€ BUACOTPEKHUHIA C MOMOILBIO
¢dopMbl u BHewHero Buga wmojenu. llpencraBienue ¢opmsl Monenu. ba3zoBele Mozenu.
[Hapuupueie Moxpenu. Jedpopmupyembie wmonenu. Buemnwit Bung wmozgenu. [llabmion.
I'ncrorpammsl. Kak cripaBUThCS ¢ U3MEHEHHUSIMU BHEILIHOCTH.

Tema 5. Merozpl JioKanu3amus ey s BUACOTPEKUHIA.

Kpatkoe coneprxanue TeMbl. MeTo/bI JoKanu3anuu ogHoi runoressl (SHL). Tpekeps! Ha
ocHoBe rpaauenta. Tpekep Kanane-Jlykaca-Tomacu (KLT). OtcnexxuBanue cpeaHero cIBura
(MS). BaiiecoBckoe oTciexuBanue U ¢GuiabTp Kanmana. MeToabl MHOXKECTBEHHBIX THIIOTE3.
Mertopl nokanuzanun MHOXecTBeHHbIX runore3 (MHL). Boibopka no cerke. @uiibTp TBEPABIX
yactull. ['nbpunneie Meroasl. Ctparerun BbIOOpKH. Tpekep cpeaHero cMemeHus THOpUIHOTO
¢unbTpa yactun (HY).

Tema 6. MHOTOQYHKIIMOHATILHOE CIMSHUE B BUJIEOTPEKUHTE.

Kpatkoe conepxxanue tembl. Crparernn ciusHus. CiusHME Ha YPOBHE TpeEKepa.
Cnusnue Ha ypoBHe wu3MmepeHuil. CnusHue ¢yHkouii B QuiubTtpe yactun. CrusHue
BepOsTHOCTEH. MHOroQyHKIMOHAIBHBIN pecoMIuiuHr. HanexxHocTs (yHkumidl. BpemenHoe
CTJIa)KUBaHUE.

Tema 7. MHOrOLENEBBIE AITOPUTMBI OTCIICKUBAHUS ISl BUACOTPEKHUHIA.

Kpartkoe conepxanne Tembl. Banuaanus usmepennii. Accounanus JaHHbIX. brivkaimmit
cocen. ConocraBnenue rpapukoB. OTcaeXMBaHUe HECKOMBKUX TUnoTe3. CiydaiiHple KOHEYHBIC
HaOopbel [uIg oTciexuBaHUs. BeposTHocTHBIH ¢uibTp MmIoTHOCTH runote3. PHD-¢gunbtp
yactull. /luHamuueckue mMojenu W MojJenu HaOmoaeHus. Mogenu poxxaeHus U Oecropsiika.
Bri6opka o BaxxHoctu. Pecomruunr. Knacrepuszanus yactui.

Tema 8. OuieHKa KauecTBa BUICOTPEKUHTA.

Kpatkoe conepxkanme tembl. CTparerus OIEHOK. AHAIUTUYECKHE W JMITUPHUYCCKUE
METOJbl. ABTOHOMHBIE MeTOAbl. MeTonbl pacxoxzaeHus. OueHouHble Oamtpl.  OlEHKH
Jokanu3anui. OIEHKU JIOKaIU3aluy OgHOM rumoTe3bl. OIEHKH JOKAIM3alii MHOKECTBEHHBIX
runore3. Ouenku knaccudukamnyuu. CpaBHeHHe TpekepoB. OLieHOUHbIE TPOTOKOIBL. [IpoTOKOIBI
HU3KOTO ypoBHs. [IpOTOKOIIBI BEICOKOTO YPOBHSI.



9. Tekymuii KOHTPOJIb MO AUCUHUIIUHE

OcBoeHre Kypca MPOXOIUT MyTEM MPOCIYIIMBAHHS Kypca TEOPETHUECKUX JICKIUH H
BBITIOJTHEHMSI TAOOPATOPHBIX PaboT.

Kaxnuplii CTy#aeHT peanu3yeT WHIUBUAYAJIbHBIA WM TPYIIOBOH IMPOEKT Kak
MOCIIE0BATEIHHOCTh IPAKTHUECKUX PaAOOT:

JlaGopatopnas pabora Nel. Cnocob6sl paboTel ¢ Buaeo ngaHHbIMU. [Iporecc
dbopmupoBanus u3zoOpakenus. OT wu300paxkeHuss K Bujeo. lIpenacraBieHue BHJECO.
OyHKIIMOHANBHBIE BO3MOXXHOCTH  BHOIMOTEKM KOMIBIOTEPHOTO 3peHHs, bubnnoreku
MaIIMHHOTO O0OydeHus. YcTaHoBkKa OuOmmoTek. JleMoHCTparusi paboThl C BUACOJAHHBIMU C
HCITOJIb30BaHUEM OMOIHOTEK.

JlaboparopHast pabora Ne2. CoBpeMEHHOE COCTOSIHME BHICOTpPEKUHTa. BBIOOp mpoekTta
BUcoTpeknHTra. dopMann3anus NOCTAaHOBKHU 3aa4H.

JlaboparopHast padora Ne3. OCHOBBI KOMITBIOTEPHOTO 3peHus. Peanmzaiuss MeTOH0B
U3BJICUCHHSI IPU3HAKOB HU3KOTO YPOBHsI (IIBET, IPAMCHT, JIAIIACKAH, JIBUKCHHUE).

JlaboparopHast pabora Ne4. OCHOBBI KOMITBIOTEPHOTO 3peHus. Peanmzaius MeToH0B
U3BJICUCHHSI IPU3HAKOB CPEHET0 YPOBHS (Kpasi, yIiibl, 001acTH).

JlabopatopHas pabotra No5. OOHapyxkeHHe O0O0BEKTa UWHTEpeca HJisi alropurMma
BUJICOTPEKUHTA.

JlaboparopHas padota Ne6. Peanu3ariust METO0B JIOKaIH3aKUy O HOM runote3sl (SHL).

JlaboparopHasi pabora Ne7. Peanu3amms METOJOB JIOKAJIU3aIlMH MHOKECTBEHHBIX
runore3 (MHL).

JIaboparopHas padota Ne8. OreHka kauecTBa BUAeOTpeKuHra. CpaBHEHHE TPEKEPOB.

Texymuii KOHTPOJIb IO JUCHUIUIMHE IPOBOIUTCS ITyTEM KOHTPOJIS IOCEIIAeMOCTH,
BBIMIOJIHEHHS JTAOOPATOPHBIX pabOT, TECTOB IO JICKIMOHHOMY MaTephally, BBITIOJHEHUS
JIOMAITHUX 3aJaHuil U (uKcHpyercs B (GopMe KOHTPOJIBLHOM TOYKM HE MEHEE OJHOro pa3a B
ceMecTp.

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUU OLICHUBAHUSA HpOMe)ICYTO'lHOﬁ aTTeCTallumn

OcHOBOI1 00ydYeHUsI SBJISICTCS KypC JICKIMH, YMTAaeMbId MpErnojaBaTesieM, a TaKKe
BBITIOJIHSIEMBIE CTYICHTOM JIA00paTOPHBIE PAOOTHI.

[IpomexyTouHas aTTecTalus W 3a4eT OCYIIECTBISETCS Ha OCHOBE COOECeNOBaHUs MpHU
YCJIOBHH YCIEITHOTO BBIMOJTHEHUSI paHee jabopaTopHbiXx pabot. [lpu cobecenoBanuu u caave
KaKI0W J1abopaTopHOl pabOThl MPOBEPSIOTCS YMEHUS MO MHIWKATOpaM BCEX KOMIIETEHIUI
mucrumumnael. MOIIK-1.3, UOIIK-3.3 u UIIK-1.3.

11. YueOHO-MeTOOAMYECKOE 00eceueHne

a) DJNeKTPOHHBIA Y4YEOHBIH KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley.

0) OnieHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJIS M TMPOMEKYTOYHOM aTTECTAllUM I10
JUCLHUILIINHE.

B) [l;an nmpakTHUecKux 3aHATUH MO JUCLUILIUHE.

r) Meronnyeckue yKkazaHusi 10 OpPraHU3aIMH CAMOCTOSTEIbHONH pabOThl CTYAEHTOB
(«pa36op MONETOBY» MO Pe3yJbTaTaM BBITOJHEHHUS JTa00PATOPHBIX PadoOT).

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTEpaTypa:

1) Onax [1. Mammanoe o6yuenue. — M.: JIMK Ilpecc, 2015. — 400 c.

2) Liang Wang, Li Cheng, Guoying Zhao. Machine Learning for Human Motion
Analysis. — IGI Global, 2009. — 318 p.

3) JI. Marmmupo, JIx. Crokman. Kommbioreproe 3penue = Computer Vision. — M.:
bunowm. JIaboparopus 3Hanumii, 2006. — 752 c.



4) HpBun dopcaiit, Kan Ilonc. KomnbrorepHoe 3penne. CoBpeMEHHBIN MOIX0 =
Computer Vision: A Modern Approach. — M.: «Bunbsmc», 2004. — 928 c.

5) A.A. Jlykpsauna ,A.T". lumkwua. [Hudposas oOpaboTka Bumeon3o0pakeHud. —
M.: «Air-Oc-Oc Ipecer, 2009. — 518 c. — ISBN 978-5-9901899-1-1.

6) Kenros C.}O. u ap. O6paboTka u aHamM3 W300paKEHUH B 3a/1a4aX MAITUHHOTO
3penusi. — M.: ®usmatknwnra, 2010. — 672 ¢. — ISBN 978-5-89155-201-2.
7) Cebactpsn Pamka, Baxun Mupmxamwmm. Python m mammaaOoe oOydyenue. M.:

Hwnanextuka, 2020.
8) Ameet V. Joshi. Machine Learning and Artificial Intelligence. Springer Nature
Switzerland AG, 2020.

0) IOTIOJIHUTEIbHAS JTUTEPATYpA:

1) Peter Mountney, Danail Stoyanov & Guang-Zhong Yang (2010). "Three-
Dimensional Tissue Deformation Recovery and Tracking: Introducing techniques based on
laparoscopic or endoscopic images." IEEE Signal Processing Magazine. 2010 July. Volume: 27"
(PDF). IEEE Signal Processing Magazine. 27 (4): 14-24. doi:10.1109/MSP.2010.936728.
hdl:10044/1/53740.

2) Lyudmila Mihaylova, Paul Brasnett, Nishan Canagarajan and David Bull (2007).
Object Tracking by Particle Filtering Techniques in Video Sequences; In: Advances and
Challenges in Multisensor Data and Information. NATO Security Through Science Series, 8.
Netherlands: 10S Press. pp. 260-268. CiteSeerX 10.1.1.60.8510. ISBN 978-1-58603-727-7.

3) S. Kang; J. Paik; A. Koschan; B. Abidi & M. A. Abidi (2003). "Real-time video
tracking using PTZ cameras". Proc. SPIE. Sixth International Conference on Quality Control by
Artificial Vision. 5132: 103-111. Bibcode:2003SPIE.5132..103K. CiteSeerX 10.1.1.101.4242.
doi:10.1117/12.514945.

4) Comaniciu, D.; Ramesh, V.; Meer, P., "Real-time tracking of non-rigid objects
using mean shift,” Computer Vision and Pattern Recognition, 2000. Proceedings. IEEE
Conference on, vol.2, no., pp. 142, 149 vol.2, 2000

5) Black, James, Tim Ellis, and Paul Rosin (2003). "A Novel Method for Video
Tracking Performance Evaluation”. Joint IEEE Int. Workshop on Visual Surveillance and
Performance Evaluation of Tracking and Surveillance: 125-132. CiteSeerX 10.1.1.10.3365.

6) Karthik Chandrasekaran (2010). Parametric & Non-parametric Background
Subtraction Model with Object Tracking for VENUS. Vol. 1. ISBN 9780549524892.
Background subtraction is the process by which we segment moving regions in image sequences.

7) J. Martinez-del-Rincon, D. Makris, C. Orrite-Urunuela and J.-C. Nebel (2010).
"Tracking Human Position and Lower Body Parts Using Kalman and Particle Filters Constrained
by Human Biomechanics". IEEE Transactions on Systems Man and Cybernetics — Part B', 40(4).

B) pecypchbl cetu HTepHeT:

www.MachineLearning.ru — npodeccHOHANIBHBIA  BUKH-PECYPC,  MOCBSIICHHBIN
MalIMHHOMY OOY4Y€HHIO U HHTEJJIEKTyaJIbHOMY aHAJIN3Y JaHHBIX

MMPO — MaremaTtuyeckue MeTOo/Ibl paclio3HaBaHUS 00pa30B

Koncrantuan Boponno. Kypc «vammaHOEe o00ydeHHe» WIKOJBl aHalu3a JIaHHBIX
KOMITaHUH STHIEKC.

Urops Kypanenok. Kypc «mammnnoe o0ydenue» JIekropuym.

Poman Illamun. Kypc «MammaHOoe o0OyyeHHME M HCKYCCTBEHHBI HWHTEIUIEKT B
MateMatuke u npuinoxkerusx». HOLl Marematuueckoro nactutyta uM. B. A. CreknoBa PAH

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3MOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE !
- Jlna nmpuoOpeTeHus: NpakTUYECKUX HABBIKOB — CBOOOJIHO paclpoCTpaHsieMble CPEebl C
oTKpbITEIM KojioM Python (https://www.python.org/) u RStudio (https://www.rstudio.com/);



- JIns TPOEKTHO-TPYNIIOBOM W AMCTaHIMOHHOW paboTel — poccuiickoe 10 Mind
(https://mind.com/).
— myOMUYHO AOCTyIHEIE oOnaunbie TexHonoruu (Google Docs, SIHaeKe AUCK | T.11.).

0) nH(hOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OuOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas oubmmoTeka (pertozuTopwHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

IIpyn ocBOCHMM IUCUUIUIMHBI MCIOJIB3YIOTCS KomibroTepHble kiaccsl MIIMKH TIY ¢
JIOCTYIIOM K pecypcam Hayunoit 6unbnuorexku TI'Y, B TOM 4nciIe OTEUECTBEHHBIM U 3apyOeKHBIM
NEePUOANYECKUM U3J1aHusAM U MHTepHeTa.

15. Uudopmanusi o pazpadboTunkax

baknanoBa Omera EBrenbeBHa — KaHA. ¢u3.-MaT. HAyK, JAOLEHT, JOIECHT Kadeapsl
TEOpEeTHYECKUX OCHOB nHpopmaTuku TI'Y.


https://mind.com/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index

