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1. Ilesb ¥ UIAHUPYeEMBbIE Pe3Y/JIbTATHI OCBOCHHS JMCIUIIIHHBI

I1esbr0 0CBOEHMSI JUCLUILUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIIMX KOMITETEHIIM:

—IIK-3 — cnocobeH oCyLIECTBIIATh Hay4YHO-MCCIEA0BATENbCKUE KaK IPU UCCIIEJOBAHUU
CaMOCTOSITEJIBHBIX TEM, TaK U 110 TEMAaTUKE OpraHU3aliH;

PesynpraramMu OCBOCHUS NMCLUIUIMHBI SBISIOTCS CIEAYIOIIME WHIUKATOPBI JOCTHKECHUS
KOMIIETECHIINH:

NIIK-3.2 IlpoBoauT aHanmM3 HAy4YHbIX [JaHHBIX, pPE3YJbTAaTOB OSKCIEPUMEHTOB U
HaOJIFO JEHUIA.

2. 33}13‘[“ OCBOCHHUA THUCHHUIIIMHDBI

— OOy4YuTh CTYACHTOB TEXHOJOTHSM pPa3padOTKH aJITOPUTMOB HWHTEIUIEKTYaIbHOMN
06p2160TKI/I JAHHBIX B BHACOIIOTOKAX Ha OCHOBC HpI/IMeHeHI/ISI I/ICKyCCTBeHHBIX HGprOHHBIX
ceTel.

3. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl
JlvcuuIuinHa OTHOCUTCA K (haKkyJIbTaTHUBHOM YacTu 00pa3oBaTeIbHON MPOrpaMMBbl.

4. Cemectp(bl) ocBOeHMs U GopMa(bl) IPOMEKYTOUHON ATTECTANMH MO TUCHMUILINHE

Tperuii cemectp, s5Kk3amMeH

5. Bxoanble TpeOOBaHMs AJIsl OCBOEHUS TUCUUIITUHBI

JUis  yCHEeIIHOro OCBOCHMsI JUCLUIUIMHBI TpeOYIOTCS pe3yiabTaTbl OOydeHHUs 110
CIICAYIONIMM JUCHUTUTMHAM: «TEeXHOIOTUH BBICOKONMPOU3BOAUTEIFHOW 00paOOTKH OOIBIINX
JlAaHHBIX», «BBeaeHNEe B NHTEIUICKTYAIbHBIA aHAIU3 JaHHBIX).

6. SI3bIk peanu3zanuu

Pyccknii

7. O0beM TUCUUILIUHBI

OO61as TpyA0eMKOCTh IUCHUIUTHHBI cocTaBisieT 3 3.e., 108 yacoB, U3 KOTOPBIX:
-nekuuu: 16 4.
-nmabopaTtopHsle: 16 4.
B TOM YHCJIE TTpaKTUUECKasi OJr0TOBKa: 16 4.
O06beM caMOoCTOSATENbHOM pabOThI CTY/ICHTA ONpeAeNieH Y4eOHBIM IIIaHOM.

8. Coaepikanue TUCHUILINHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tema 1. CermenTanus nzo0pakeHui

O6nHapyxenue pa3pblBoB sipkocTu. [IpeoOpazoBanme Xada. bunapuzanus MeTtomom
Otcy. TekcrypHast cermeHrtanus. Pa3paboTka airopuTMOB U TPOTpaMM CerMEHTAIUH
M300paXKeHHH.

Tema 2. AnropuT™MBI BBIJIETIEHHSI KIIFOUEBBIX TOYEK.

Hetrextop Xappuca u Credana. Anroputm SIFT. Anroputm HOG. Anroputm SUREF.
Pa3paboTka aaropuTMOB U IPOrPaMM BbIIETICHUS KIFOUYEBbIX TOUEK.

Tema 3. AnropuT™MBI I€TEKTUPOBAHUS 0OOBEKTOB HAa N300paKEHUSIX U BUAEO

Anroput™m Buomnsl-Jl)xonca. HelipocereBble MeTOAbI JETEKTUPOBAHUS OOBEKTOB B
BuJeonoTokax. Kackaa KOMMakTHBIX CBEPTOUYHBIX HEMPOHHBIX CeTel JUIsl IETEKTUPOBAHMSI JIULL.
Pa3paboTka aaropuTMOB U IPOrpaMM JIeTEKTHPOBAHUS OOBEKTOB

Tema 4. AnropuT™bl pacrio3HaBaHusi 00BEKTOB Ha U300PAXKEHUSX U BUJIEO.



Mertoabl pacno3HaBaHusi OOBEKTOB Ha H300pakeHUsX. HeilipocereBble anropuTMbI
pacrio3HaBaHHMs OOBEKTOB B Buaeomnorokax. IlogroroBka Kk J1aOOpaTOPHBIM —3aHATHUSM.
Pa3zpaboTka anropuT™MOB U IIPOTpamMM pacrio3HaBaHUS OOHEKTOB.

9. Tekymmii KOHTPOJIb 1O AUCHUIJINHE

Texkymuil KOHTPOJb IO AUCLUIUIMHE IPOBOJUTCS IIyTEM KOHTPOJSA IOCELIAEMOCTH,
BBINIOJTHEHUS! KOHTPOJIBHBIX 33/IaHUH 10 JICKIIMOHHOMY Marepuaiy, JabopaTOpHBIX padoT, H
¢dukcupyercs B popmMe KOHTPOIBHON TOUKH HE MEHEE OJHOTO pa3a B CEMECTP.

[IpakTHyeckas MOATOTOBKA OIIEHUBAETCS 0 PE3YJIbTaTaM BBIITOJHEHHBIX JIAOOPATOPHBIX
pabor.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

OK3aME€H B TPETbeM CEMeCTpe HPOBOJUTCS B HNUCbMEHHOW Qopme Mo Ouseram.
DK3aMEeHAIIMOHHBINA OMJIET COCTOUT U3 TpeX BOIpocoB. [IpomomkurensHOCTh SK3aMeHa 1,5 Jaca.
IlepBplii ¥  BTOPOM  BONPOC —  TEOPETUYECKHE  BOIPOCHL,  IPOBEPSIOLINE
cpopmupoBanHocts WIIK-3.2. Tperuii Bompoc — mpakTUyecKas 3ajada, I[POBEPAIOLIAs
chopmupoBannocts MIIK-3.2. OTBer Ha TpeTudl BOMpPOC MpeArojaraeT HamMCaHHe KOPOTKOH
IIPOrPaMMBbI 110 U3YUYEHHBIM aJITOPUTMAaM.
[IpyMepHBIii IEpeUeHb TEOPETUUECKUX BOIIPOCOB:
CoBpeMEHHOE COCTOSIHIE MHTEIICKTYaIbHOM 00pa00TKU JAaHHBIX B BUICOAHATTUTUKE.
Pa3pa0oTka anropuTMoB M IIPOrpaMM CerMEHTalUU N300paKeHUH.
CermenTauus uzoopaxxenuii. OOHapyKeHHUE Pa3pbIBOB SIPKOCTH.
CermenTtanus uzoopaxkenuii. [Ipeodpazosanue Xada.
Cermenranus nzoopaxenuid. bunapuzamus meronom OTtcy.
CermenTanus nzobpaxeHuil. TekcTypHas cerMeHTausl.
ANTOPUTMBI BBIJIEJIEHUS KIIFOUEBBIX TOYEK.
ANropuTMBI BBIIETICHNS KITI0UeBbIX Touek. [lerekrop Xappuca u Credana.
ANTOpUTMBI BBIJIENIEHUS KITIOUEBBIX ToueK. Anroputm SIFT.
. AaropuT™msI BblIeNIeHUs KIt0ueBbIX ToueK. Anroputm HOG.
. Aaroput™msl BbleneHus KitoueBblx Touek. Anroputm SURF.
. AITOPUTMBI JE€TEKTUPOBAaHUS 0OBEKTOB HAa N300paXKEHUAX U BUIEO.
. AJTOpPUTMBI IE€TEKTUPOBAHUS OOBEKTOB Ha M300paKEeHUAX U BUAEO. Anroput™m Buosbi-
JxoHca.
14. HeiipocereBble METO/IbI IETEKTUPOBAHUS OOBEKTOB B BUJICOTIOTOKAX.
15. HeiipocereBble alrOpUTMBI paciio3HaBaHUsl OOBEKTOB B BUIEONOTOKAX.
16. Kackag KOMIAaKTHBIX CBEPTOYHBIX HEMPOHHBIX CETEH /ISl I€TEKTUPOBAHMS JIULL.
17. Pa3paboTka aaropuTMOB U POTPAMM JIETEKTUPOBAHUS O0BEKTOB
18. AnropuTmsl pacrio3HaBaHusi 00BEKTOB Ha U300paKEHUSAX U BUJEO.
19. MeTozp!l pacrio3HaBaHUS! 0OBEKTOB Ha N300PAKEHUSX.
20. Pa3paboTka anrOpuTMOB U IPOTPAMM PaCIIO3HABAHUS OOBEKTOB.
21. Pa3paboTka anropuTMOB U MPOTrpaMM pacro3HaBaHusl 00bekToB. R-CNN
22. Pa3zpaboTKa aJIrOpUTMOB U MTPOTpaMM pacro3HaBaHus 00beKToB. Fast R-CNN
23. Pa3paboTka anropuTMOB U MPOrpaMM pacrno3HaBaHus 00bekToB. Faster R-CNN
24. Pa3paboTka anropuTMOB M IIPOTPaMM pactiozHaBaHus 00bekToB. YOLO
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IIpuMepsl MpakTUYECKUX 3a7a4:

1. Ckauath wH300pakeHUS ¢ OOBEKTaMH, BHJEO C OOBEKTAMH M OOHApYKEHUS.
OOHapyXUTh NEpernajbl ¢ UCIOIb30BAaHUEM PA3PHIBOB IPKOCTH.

2. CkauaTh M300pakeHUsT ¢ OOBEKTaMH, BHJEO C OOBEKTaMU s OOHapyKEHUS.
OOGHapy»XUTh JUHUU C TIOMOIIBIO MpeodpazoBaHus Xada.



3. CkauaTb u300pakeHHSI C OOBEKTaMH, BHUICO C OOBEKTaMU IS OOHApYKEHUS.

BeimonauTs OuHapu3ammio Mmerogom OTcy.

4. Ckavarp wu300paxeHuss C OOBEKTaMM, BHIEO C OOBEKTAMH Jii OOHAPYKECHUS.
BBINOTHUTE TEKCTYPHYIO CErMEHTALIUIO.
Paspabotars nporpamMmmy Ha si3pike Python amst BeIeneHus KITFOYEBBIX TOUYEK.

6. PaspaGotars nmporpammy Ha s3bike Python Ha ocHoBe anroputma JlerekTopa Xappuca u
Credana s n300pakeHH U BUIEO.

7. 2Pa3paboraTh nporpammy Ha sizbike Python Ha ocHOBe airopuTMa BbIJENIEHUS KITFOUEBBIX
touek SIFT nns n3o0paxeHuit 1 BUIELO.

8. Pa3paborars nporpammy Ha sizbike Python Ha ocHOBe anroputMa BbIIEICHHS KIFOUEBBIX
touek HOG 1t n300pakeHui u BUJICO.

9. Pazpabortare nporpammy Ha si3bike Python Ha ocHOBe anroputTMa BbIIEIECHUS KIIOYEBBIX
touek SURF miist uzobpakenuii v BUECO.

10. Pa3paboTaTte mporpamMmy Ha si3bike Python Ha ocHoBe anroputma Buosbi-JlxoHca mis
M300paXeHUI U BUJIEO.

11. Pa3zpaboTars mporpammy Ha sizbike Python Ha ocHoBe anmroputma sl HEMpOCETEBOTO
METO/1a AETEKTUPOBAHMS OOBEKTOB B M300paKEHHUSIX U BUJICO.

12. PazpaboTtare mporpamMmy Ha s3bike Python Ha ocHOBe anropuTma uisi Kackanaa
KOMITAKTHBIX CBEPTOYHBIX HEWPOHHBIX CETeH s JIETeKTHPOBAHUS OOBEKTOB B
M300paXKEHUSIX U BUECO.

PesynapTarhl  PK3aMe€HAa  ONpPENENSIOTCS  OLIGHKAMH  «OTJIIMYHO»,  «XOpOILIOY,
«YAOBIETBOPUTEIBHOY, «HEYIAOBIECTBOPUTEIHHOY.

HToroBas oleHKa 3HaHUK 00YYarOIIETo 10 TUCIUILTHHE OCYIIECTBIISICTCS 110 S5 - GaITbHON
CUCTEME U BKIIIOUYAET:

- 60% pe3ynbTara, MOJIy4eHHOTO Ha K3aMEHE;

- 40% pe3ysbTaTOB TEKYIIEH YCIIEBAEMOCTH.

9]

CDOpMy.]'Ia IMoJc4YeTa UTOTOBOM OICHKH:

H= 042224060 (1)

rae, P1, P2 — mudpossie 3KBUBaIEHTHI OLIEHOK EPBOIl U BTOPON KOHTPOJIBHOM TOUKU
COOTBETCTBEHHO; D — IIU(POBOI SKBUBAJICHT OIICHKH Ha SK3aMEHE.

Onenka 1no Kpurepuii
TPaJIULIMOHHON
CHCTEME
OTnnyHO Teopernueckoe cojpepxaHre Kypca OCBOCHO MOJIHOCThIO, 0€3 MpoOesioB

HE00X0/IMMbIe MPAKTUUYECKUE HABBIKM PAOOTHI C OCBOSHHBIM
MaTepHrajoM C(OPMHPOBAHEI, BCE MPETYCMOTPEHHBIE IPOTPaMMON
o0yuyeHHsl yueOHbIe 3aJaHHsl BBHITIOJIHEHBI, KAUeCTBO WX BBITOJIHEHUS
OILICHEHO YMCJIOM OalIoB, OJIM3KUM K MaKCUMaIbHOMY.

Xoporio Teoperudeckoe conepkaHie Kypca OCBOCHO IOJIHOCTHIO, 0e3 TPoOeToB,
HEKOTOpbIe MPAKTUYECKHE HABBIKUA PAOOTHI C OCBOCHHBIM MaTepHaIoM
c(hOpMHPOBAHBI HEAOCTATOYHO, BCE MPETYCMOTPEHHBIE MPOTPaMMON
o0yuyeHHsI yueOHbIe 3aJJaHHs BBINOJIHEHBI, KAYECTBO BBITOJHEHHS HU
OJTHOTO M3 HUX HE OIIEHEHO MUHUMAIBHBIM YHCIIOM 0aJlIOB, HEKOTOPHIC
BU/IbI 331aHUH BBITOIHEHBI C OIINOKaMH.

VYnoBierBoputensHo TeopeTudeckoe conepkaHue Kypca OCBOCHO YaCTUYHO, HO MPOOEITBI He
HOCST CYILIECTBEHHOTO XapakTepa, HEOOXOUMbIE MPAKTHUECKUE HaBBIKU
paboThI ¢ OCBOCHHBIM MaTepHAIOM B OCHOBHOM C()OPMHPOBAHBI,




Ouenka o Kpurepunit
TPaAULIMOHHON
cucreme

OOJIBIIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMOi 00yUEHHUS yUeOHBIX
3aJJaHUH BBIITOJIHEHO, HEKOTOPHIC U3 BBHITTOJIHEHHBIX 3aJJaHHi, BOZMOXKHO,
CoJIepXKaT OIIUOKH

HeynosnersopurensHo TeopeTnueckoe cojepkaHue Kypca He OCBOCHO, HEOOXOJMbIe
NPaKTUYECKHE HAaBBIKU PaOOTHI HE c(hOPMUPOBAHBI, BHITIOJTHEHHBIE
yueOHbIe 3aJJaHMsl coJleprKaT rpyOble OMIMOKH, JONOIHUTEIbHAS
caMocCTosITeNIbHas paboTa HaJl MaTEpUAJIOM Kypca HE NPUBEIET K
CYIIECTBEHHOMY IOBBIIICHUIO Ka4e€CTBA BHIIIOJHEHUS y4eOHBIX 3a/1aHUM.

11. YyeOHo-MeTOoaAu4YECKOE 00ecreueHue

a) DJIIEKTPOHHBI y4YeOHbIM KypC MO JUCHUIUIMHE B 3JIEKTPOHHOM YHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=11315

0) OnleHOUHBIE MaTepHabl TEKYIIETO KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAIMH 10
JUCLUTUIMHE.

12. Ilepeyenn y4yeOHOI JuTEpaTyphl U pecypcos cetn UHTEepHeT

a) OCHOBHas JTUTepaTypa:

— bonotosa I0.A., Ipyku A.A., CiuupsiH B.I'. MeToas! u alropuTMbl HHTEIIIEKTYaIbHOM
00paboTku 1 poBbIX 300paxeHuit: Yuedbnoe nocodue. — Tomck: U3n-so TITY, 2016. — 208 c.

— TI'oncanec P. Byac P. Ludposas obpaboTka m3obOpaxkenuii. —Mockpa: Texuocdepa,
2005. - 1070 c.

— Slue b. LHudposas o6padoTka nuzodbpaxenuii. — Mocksa: Texnocdepa, 2007— 584 c.

— @opcant ., Ilonc XK. KommnerorepHoe 3penue. CoBpeMeHHBIH noaxoa. Mocksa:
Hznarennsckuii oM «BuabsiMmcy», 2004 — 928 c.

— Xarikud C. HelipoHHble ceTH: MONHBIN Kypc, 2-€ u3nanue. — Mocksa: M3naTenbckuii
nom «Bunbsmey, 2006. — 1104 c.

— Kanunosckuit U.A., Cnuupin B.I'. O0630p ®  TecTHpOBaHHE  JETEKTOPOB
¢dponrtanbubix il KommbrotepHas ontu-ka, T. 40, Ne 1, 2016, C. 99-111.

— Kalinovskii, I.A., Spitsyn V.G. Compact Convolutional Neural Network Cascade for
Face Detection [Onextpon-ubiii pecypce]. — 2015. — URL: http://arxiv.org/abs/1508.01292.pdf
(mata o6pamenus 01.11.2019). 2015- ...

B) pecypchl cetu MHTepHeT:

— Poccuiickast accornmanusi MCKYCCTBEHHOT'O MHTEIUIEKTa [ DIeKTpoHHBIN pecypce], 2019 —
URL: http://raai.org/

— Poccuiickas accommanus HeiponHhopMaTHKU. [DnekTpoHHBIN pecypc], 2019 — URL:
https://www.niisi.ru/iont/ni/

— 29-1 MexayHaponHas KOH(EpEHLHUs MO KOMIBIOTEPHOH rpaduke U MalIMHHOMY
3penuto (I'paduKon 2019). 2019 — URL: https://graphicon2019.tu-bryansk.ru/

— IEEE Conference on Computer Vision and Pattern Recognition (CVPR). 2019 — URL:
http://evpr2019.thecvf.com/

— Wiatowski, T. A, Bolcskei H. Mathematical theory of deep convolutional neural
networks for feature extraction, 2015, [Onekrtponnsiii pecypc] 2019 — URL:
https://arxiv.org/abs/1512.06293



http://raai.org/
https://www.niisi.ru/iont/ni/
https://graphicon2019.tu-bryansk.ru/
https://arxiv.org/abs/1512.06293

13. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHIA

a) TUIICH3MOHHOE ¥ CBOOOTHO PacpOCTpaHsIEMOe MPOTrPaMMHOE O0eCTIeueHuE:
— Microsoft Visual Studio

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi O6ubmmoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas 6ubnuoreka (penozurtopwuii) Ty -

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

14. MaTepuanbHO-TeXHHYECKOe o0ecrieyeHue

Aynuropun Ji IpOBEASHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

AynuTtopun Ui IpOBeIeHUs TabOpaTOPHBIX 3aHATHI C YCTAHOBJICHHBIM HEOOXOAUMBIM
IPOTrpaMMHBIM 00€CIIeYEeHUEM.

[TomenieHust U1 CaMOCTOSITENNFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOH U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HH(OPMAILMOHHO-00pa30BaTeIbHYO Cpely U K
MH(OPMAaLOHHBIM CIIPAaBOYHBIM CHCTEMAM.

15. Undopmanus o pazpadoTyukax

Crounsia Bmagumup I'puropseBud, A-p. TEXH. HayK, mpodeccop, kadenpa TeOpeTUIeCKIX
OCHOB MH(GOpPMATHKH, TIpodeccop.

baknanoBa Onbera EBrenbeBHa, kana. (pu3.-MarT. HayK, JAOIEHT, Kadeapa TEeOPETUIECKIX
OCHOB MH()OPMATHKH, JOLEHT.
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