MHUHHECTEPCTBO HAYKH ¥ BICIIEro oOpasoBarys Poccuiickoil Oenepanuu
HAIIMOHAJIBHBIM ICCIIENOBATEJIbCKIM
TOMCKUU I'OCYJAPCTBEHHBIM YHUBEPCUTET (HU TI'Y)

WHCTHATYT NpUKIaJHOM MaTEMaTHKX ¥ KOMITBIOTEPHBIX HAYK

%'\‘N&?t:\mnﬁ‘
Pabouas IIporpamMmMa JUCIHUIITHIHBL

IlpuxiagHeie acneKThHI BUAEOTPEKHHIA
10 HAIIPaBJIEHUIO ITOITOTOBKH
01.04.02 Ilpuxiagaas MaTeMaTHKA 1 HHPOPMATHKA

Hanpasnenrocts (mpoduits) MOATOTOBKH:
Nudopmanmonnas 6e30macHOCTD

®opma 00yueHus
Ounas

Kpanuduxarnus
Marucrp

lNonx mpuema
2023

Kon mucrunnuaset B yuebnoM mrane: OTJ[.08

COT'JIACOBAHO:
PyxoBonutens OI1

M;,,/, A.JO. Matpocosa
AL G

Ilpe arens Y MK
. C.II. Cymenko

Tomck — 2023



1. Ilesb ¥ UIAHUPYeEMBbIE Pe3Y/JIbTATHI OCBOCHHS JMCIUIIIHHBI

[enbro 0OcBOEHUS AUCHUILINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETECHIIUI:

OIIK-1 — CnocobeH pemaTh akTyalbHble 3a1aud (YHJAMEHTAIBHOM M MPUKIIATHOM
MaTeMaTUKH;

OIIK-3 — CnocobeH pa3pabaThiBaTh MaTeMaTUYECKHE MOJICIH M MPOBOJUTH WX aHAJIH3
IIpU pElIeHUH 3a7a4 B 00JacTi NpodeccCuOHAIbHON 1eATeIbHOCTH.

Pe3ynbraramMu ocBOEHUS IHMCLUUIUIMHBI SIBIISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.3 Pemaer akryaipHbIe 331a4 (pyHIaMEHTATBHON U MPUKJIATHON MaTEMAaTUKH;

HNOIIK-3.3 Pa3pabarbiBaeT W aHaJU3HPYEeT HOBBIE MATEMATHYECCKHUE MOJICIH IS
peleHus TMPHUKIAIHBIX 33a7ad MpopEeCCHOHATBHON AEATENbHOCTH B 00JAaCTH MPUKIIAIHON
MaTeMaTUKU U UH()OPMATUKH.

2. 33}13‘[“ OCBOCHHUA TUCHHUIIIMHBI

— OcBouTh amnmapar NPUKIAAHBIX METOJOB BHUACOTPEKHHIA, a TaKXKE TEXHOJIOTHIO
KOMIIBIOTEPHOI'O 3pEHHS M MAIIMHHOTO OOy4YeHHUs Uil paclo3HaBaHHS W KIacCU(PHUKAINH
00BEKTOB BUICOTPEKHHTA.

— Hay4nTtbcst pUMEHATh MOHATUMHBIN anmapar IPUKIAJHOW TEOPUU BUIECOTPEKUHIA JJIs
peleHHs PAKTUYECKHX 3a/1a4 MPO(HeCCHOHAIBHON AEATeIbHOCTH.

3. MecTO JUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JlucuuiuimHa OTHOCHUTCA K (DaKyJIbTaTUBHOM YacTh 00pa3oBaTeIbHON MPOTrPaMMBI.

4. Cemectp(bl) ocBOeHMS U GopMa(bl) IPOMEKYTOUHON ATTECTANMH M0 AUCHHUILINHE

Tperuii cemectp, 3a4eT

5. Bxognble Tpeﬁonamm AJiIA OCBOCHHUA JUCHUIIJIHUHBI

Z[J'ISI YCHICHIHOTO OCBOCHHUA JOUCHHUIIJIMHBI Tpe6y10TC$I PE3YIbTAaThI O6y‘I€HHH Io
CICAYIOMUM AVCHUIITIMHAM: <<BBGI[€HI/I€ B HHTCJ’IJ’ICKTyﬂJ’IBHBIﬁ aHaJIN3 JaHHBIX)).

6. SI3bIK peaau3zanun

Pyccknit

7. O0beM TUCHUIITHHBI

OOm1ast TPyA0EMKOCTh JUCIUTUINHBI COCTABIISET 2 3.€., 72 4acoB, U3 KOTOPBIX:
-JIeKuu: 16 4.
-aboparopHsie: 16 4.
B TOM YHMCJIE€ IPAKTUYECKas MOAroTOBKa: 16 u.
O6beM caMOoCTOATENbHON pabOThI CTY/IEHTA OINpeAeieH YIeOHbBIM IJIaHOM.

8. Coaepikanue TUCHHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tema 1. OcHOBHBIE TOHATHUS BUICOTPEKUHTA.

Kpatkoe conepsxanue temsbl. [lonsatue BuaeorpekuHra. KoHCTpyKIMs BHIEOTPEKUHTA.
[TpoGnembl BuaeoTpekuHra. OCHOBHbIE KOMIIOHEHTHI BUAEOTpeKuHra. GopMynupoBKa 3ajadu
BUAcoTpekuHra. OTciexuBaHue OJHOM 1enu. MHoroueneBoe orciexuBanue. OleHka
pE3yNbTaTOB BUACOTPEKUHTA. PydHOE, MHTEpAaKTUBHOE U aBTOMAaTUUYECKOE OTCIICKUBAHME.

Tema 2. [IpakTH4eCKO€ UCIOJIB30BAHUE METOJOB BUICOTPEKHHIA.



Kpatkoe conepxkanue Tembl. [IpuiokeHHs BHICOTPEKHHra. MeTuanpous3BOJACTBO U
JIOTIOJTHEHHAS PEaTbHOCTh. MEIMIUHCKAE TPUIOKEHUS W OHMOIIOTHYECKHE HCCIICIOBaHUS.
HaGmronenne wu  OusHec-aHAIMTHKA. PoOOTOTEXHHKAa M OECHMIIOTHBIE  aBTOMOOMIIM.
TenecoTpyIHUYECTBO U HHTEPAKTUBHBIC UIPBI. APT-HHCTAILISALMH U IIePGOPMAHCHIL.

Tema 3. MeTo/1bl M3BIICUEHUS IPU3HAKOB JUIs BUJCOTPEKUHTA.

Kpatkoe conepskanue temsl. [Iporiecc hopmupoBanus nzodpaxenus. OT n300pakeHus K
Buzeo. IlpencraBnenue Bupeo. Meroasl u3BIe€YEHUs NpU3HAKOB. DYHKIUM HU3KOTO YpPOBHS
(uBeT, TpaJveHT, JIaIUTacuaH, ABIKeHHE). DYHKIUU CPEeTHEro ypoBHA (Kpasi, YIJbl, 0OJIaCTH).
@DyHKIUHU BBICOKOTO ypoBHS (00beKThI). M3Bneuenne npu3HakoB U3 GOHOBOM cleHbl. DOHOBBIE
Mojenu. M3Briedenne npu3HakoB U3 Ipyrux 00beKkToB. OOBEKTHBIE MOICIH.

Tema 4. OGHapyxeHHe 00bEeKTa HHTEPECA AJIs AITOPUTMA BUACOTPEKUHTA.

[IpencraBnenue uenu Ajig OTCIACKUBAHUA. 3aJaHUE L€ BUACOTPEKHMHIA C MOMOILBIO
dopMbl u BHewHero Buga wmozenu. llpencraBienue ¢opmbl Monenu. ba3zoBeie Mopemnu.
[Hapuupusie Moxenu. Jepopmupyembie wmonenu. Buemmnwit Bung wmozgenu. [llabmios.
['ncrorpammsl. Kak cripaBUThCS ¢ U3MEHEHUSIMU BHEILTHOCTH.

Tema 5. Meroas! ToKanu3anus Lean JUisi BUACOTPEKUHTA.

Kpatkoe cogepxanue TeMbl. MeTo bl Tokanu3anuu ogHoi runote3sl (SHL). Tpekepsl Ha
ocHoBe rpaauenta. Tpekep Kanane-Jlykaca-Tomacu (KLT). OtcnexxuBanue cpeaHero cIBura
(MS). BaitecoBckoe otcnexuBanue u puiabTp Kammana. MeTonbl MHOXXECTBEHHBIX THIIOTES.
MeTtonp! nokanuzauun MHOXkecTBeHHbIX runore3 (MHL). Boibopka no cerke. @uiibTp TBEpABIX
yactull. ['ubpuansie meroasl. Ctpareruu BHIOOPKU. Tpekep CpeaHero cMeueHus: TuOpuIHOro
¢unbTpa yactun (HY).

Tema 6. MHOTOQYHKIIMOHATILHOE CIUSHUE B BUIEOTPEKHUHIE.

Kpatkoe conepxkanue tembl. Crparerun ciusHus. CiousHHME Ha YPOBHE TpeEKepa.
Cnusinue Ha ypoBHe wu3MmepeHuil. CnusHue ¢QyHknuii B QuiubTtpe uactun. CrusHue
BepOsATHOCTEH. MHOroQyHKIMOHAIBHBIN pecoMIuiMHr. Hanexxnocts ¢yHkuuidl. BpemenHoe
CTJIa)KUBaHUE.

Tema 7. MHOrOLENEBBIE AITOPUTMBI OTCIICKUBAHUS ISl BUACOTPEKHUHTIA.

Kpatkoe conepxanue Tembl. Banunanus usmepennii. Accounanus JaHHbIX. brivkaidmmin
cocen. Conocrasnenue rpapukoB. OTcaeKMBaHUE HECKOMBKUX TUnote3. CiydaiiHple KOHEYHBIC
HaOopbel [uig oOTciexkuBaHUs. BeposTHocTHBIH GwibTp MIoTHOCTH runote3. PHD-¢unbtp
yacTull. JluHamudeckue mMojenu W Mojenu HaOmoaeHus. Mojenu pokaeHus u Oecrnopsijika.
Bei0opka no BaxxHoctu. Pecomruiunr. Knacrepusanuus yactuil.

Tema 8. OlieHKa KauecTBa BUCOTPEKUHTA.

Kpatkoe conepxkanne tembl. CTparervs OIEHOK. AHAIUTUYECKHE W JIMITUPHUYCCKUE
METOJbl. ABTOHOMHBIE MeTOAbl. MeTonbl pacxoxaeHus. OueHounble Oamibl.  OlEHKH
Jokanu3anui. OIEHKU JIOKaIU3aluud OgHOM rumoTe3bl. OIEeHKU JOKAIM3aIlii MHOKECTBEHHBIX
runore3. Ouenku knaccuduxamnyu. CpaBHeHHE TpekepoB. OIeHOYHBIE MPOTOKOIBI. [IpoTOKOIBI
HU3KOTO ypOBHs. [IpOTOKOIIBI BEICOKOTO YPOBHSI.

9. Tekymmii KOHTPOJIb O TUCHUIINHE

OcBoeHHEe Kypca MPOXOJUT IyTeM MPOCIYIIMBAaHUS Kypca TEOPETUYECKUX JIEKUUH M
BBINOJIHEHUS TaOOPaTOPHBIX PadoT.

Kaxnpii CTymeHT pealn3yeT WHAMBUAYAIbHBIM WIA TPYIIIOBOM HPOEKT Kak
MOCJIEI0BATENIBHOCTD MPAKTUYECKUX paboT:

Jlabopatopnas pabora Nel. Cmocob6sr paboTel ¢ Buaeo naHHbIMU. [Iporecc



dopmupoBanus uzoOpakeHus. Ot wu3o0paxeHus Kk Buzgeo. IlpeacraBienue Buzeo.
OyHKIIMOHAIBHBIE BO3MOKHOCTH  BHOMMOTEKM KOMIBIOTEPHOTO 3peHHus, buOmmorexn
MaIIMHHOTO OOy4yeHHs. YcTaHOBKa OmOmMoTeKk. JleMoHcTpamusi paboThl C BHICOJAHHBIMH C
HCITOJIb30BaHUEM OHOIHOTEK.

JlaboparopHasi pabora Ne2. CoBpeMEHHOE COCTOSIHME BHIEOTpPEKHHTa. BBIOOp mpoekTta
BUcoTpeknHTra. dopMann3anus MOCTAaHOBKY 3a1a4H.

JlaboparopHast padora Ne3. OCHOBBI KOMITBIOTEPHOTO 3peHus. Peanmzaius MeToH0B
U3BJICUCHHSI PU3HAKOB HU3KOTO YPOBHSI (I[BET, IPAMCHT, JIAIIACKAH, JIBUKCHHUE).

JlaboparopHast padora Ne4. OCHOBBI KOMITBIOTEPHOTO 3peHus. Peanmzaiuss MeToH0B
U3BJICUCHHUSI IPU3HAKOB CPETHETO YPOBHS (Kpasi, yIiibl, 0071acTH).

Jlaboparopuass pabora Ne5. OOHapyxkeHHe 00BEKTa HHTEpeca s alropuTMa
BUJICOTPEKUHTA.

JlaboparopHast pabota Ne6. Peanu3anust MeTo0B Jokanu3anuu oaHoi runoressl (SHL).

Jlaboparopnast pabora No7. Peanm3zamms METOJOB JIOKAJTU3aIlM MHOKECTBEHHBIX
runore3 (MHL).

JIaboparopHas padota Ne8. OreHka kayecTBa BUaAeOTpeKuHra. CpaBHEHHE TPEKEPOB.

Texymuii KOHTPOJIb IO JUCHUIUITMHE IPOBOIUTCS ITyTEM KOHTPOJIS IOCEIIAEMOCTH,
BBINTOJIHEHUS JTAOOPATOPHBIX pabOT, TECTOB IO JICKIMOHHOMY MaTepually, BBITIOJHEHUS
JOMAITHUX 3aJaHuil U (UKcHpyeTcs B (popMe KOHTPOJIBLHOW TOYKM HE MEHEE OJHOro pa3a B
ceMecTp.

[TpakTHdeckasi OArOTOBKA OLIEHUBACTCS 110 PE3YJIbTATaM BBITOJIHCHHBIX JIA0OPATOPHBIX
pabor.

10. ITopsigok nMpoBeeHUs1 1 KPUTEPUHN OLCHUBAHUS MPOMEKYTOYHOM ATTEeCTALUN

OcHOBOII 00ydeHUs! SBISIETCS KypC JICKIHMA, YMTAeMbI NpernojaBaTeiieM, a TaKxKe
BBINOJIHSAEMbIE CTYIE€HTOM JIAOOpaTOpHbIE PAOOTHI.

[IpomexyTouHas aTTecTalus W 3a4€T OCYIIECTBISETCS Ha OCHOBE COOECeloBaHUs MpHU
YCIIOBUM YCHEIIHOTO BBINOJHEHUs paHee JabopaTopHbIx padot. Ilpu cobecenoBanuu u cpaye
KaX70W j1a0opaTopHO pabOThl MPOBEPSIOTCS YMEHHS IO MHIMKATOpPaM BCEX KOMIIETEHIUH
mucuumuineel: MOTIK-1.3 n MOIIK-3.3.

11. YyeOHO-MeTOANYECKOE O0eceyeHne

a) DJeKTPOHHBIM y4eOHbBI Kypc MO JAUCHUIUIMHE B 3JEKTPOHHOM YHHUBEPCHUTETE
«Moodle».

6) OnleHOuHBIE MaTepHaibl TEKYLIEr0 KOHTPOJIS MU HPOMEXKYTOUHOW aTTecTallH I10
JVICIIATUTHHE.

B) [Inan mpakTHYeCKUX 3aHATHIA MO JUCLUIUIMHE.

r) Meronnyeckne yKazaHUs 10 OpPTraHU3AIlMM CAMOCTOSTEIHHONH pabOTHl CTYACHTOB
(«paz0op MonETOBY MO pe3yabTaTaM BBITOJHEHHS Ja00paTOPHBIX PadboT).

12. Ilepedyenn yueOHOM uTEpaTyphl M pecypcoB cetu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

1) @nax I1. Mammnanoe 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. anupo, [x. Crokman. KommbrotepHoe 3penne = Computer Vision. — M.:
bunowm. Jlaboparopus 3nanuii, 2006. — 752 c.
4) HpBun dopcaiit, Kan Ilonc. KomnbrorepHoe 3penue. CoOBpeMEHHBIN MOAX0] =

Computer Vision: A Modern Approach. — M.: «Bunbsimcy, 2004. — 928 c.



5) A.A. Jlykpsnuna ,A.L. Iumkun. Hupposas o6paboTka BUIEON300pakeHUN. —
M.: «A#t-Dc-Oc IIpecey, 2009. — 518 ¢. — ISBN 978-5-9901899-1-1.

6) Kenros C.}O. u ap. O6paboTka u aHamM3 W300paKEHUH B 3a/1a4aX MAITUHHOTO
3peHus. — M.: @uszmatknura, 2010. — 672 ¢. — ISBN 978-5-89155-201-2.
7 Cebactpsin Pamka, Baxun Mupmxammmm. Python m mamunHOoe 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: IOS 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 — mnpodeccuoHaIbHBIH  BUKU-PECYpPC,  MOCBSIIEHHBIN
MalIMHHOMY OOY4Y€HHUIO U HHTEJJIEKTyaJIbHOMY aHAJIN3Y JaHHBIX

MMPO — Maremaruyeckie METObl pacrio3HaBaHUs 00pa3oB

Koncrantua Boponmo. Kypc «vammaHOE 00ydeHHE» KONl aHalu3a JTaHHBIX
KOMITaHUHU STHIEKC.

Urops Kypanenok. Kypc «mammunoe o0ydenue» JIekropuym.

Poman Illamun. Kypc «MammaHoe oOyyeHHME M HCKYCCTBEHHBI HWHTEIUIEKT B
MaremaTuke u npuioxenusax». HOLl Marematnueckoro nuactutyra uM. B. A. Crexknosa PAH

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Mt

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE:

- Jlna mpuoOpeTeHns: NpakTUYECKUX HABBIKOB — CBOOOJIHO paclpoCTpaHsieMble CPEbl C
OTKpBITEIM KO710M Python (https://www.python.org/) u RStudio (https://www.rstudio.com/);

- JIns TpOEKTHO-TPYNIOBOM M JAHUCTAHLMOHHOW paboTel — poccuiickoe 10 Mind
(https://mind.com/).



https://mind.com/

— myOnuYHO AocTynHble obnaunble TexHodoruu (Google Docs, SIHaeKC TUCK | T.11.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

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

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

14. MaTepuajJibHO-TeXHHYECKOE oOecriedeHune

IIpyn ocBOEHMM IUCUUILIMHBI MCIOJB3YIOTCS KoMmmbroTepHsle kiaccsl MIIMKH TI'Y ¢
JIOCTYIIOM K pecypcam Hayunoit 6unbmuorexku TI'Y, B TOM 4nciIe OTEUECTBEHHBIM M 3aPYOS)KHBIM
NEPUOANYECKUM U3J1aHusAM U MHTepHeTa.

15. Undopmanus o pazpadoTyukax

baknanoBa Omera EBrenbeBHa — KaHA. (u3.-MaT. HAyK, JAOLEHT, JOICHT Kadeapsl
TeopeTuuecknx ocHOB nHpopmatuku TI'Y.


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

