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1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUILIMHbI

[enbro 0OCBOEHUS AUCHUIUINHBI SBISETCS (POPMUPOBAHUE CICAYIOIUX KOMITETEHIIUH:

—IIK-3 — CcmocoOHOCTh OCYHIECTBIATH HAyYHO-HCCIEIOBATEIbCKHE U  OIBITHO-
KOHCTPYKTOpPCKHE pa3pabOTKH KakK MPHU HCCIEAOBAHUH CAMOCTOSITENIbHBIX TEM, TaK U pa3paboTKu
10 TEMaTUKE OpraHU3alH;

— IIK-1 — peanu3oBbIBaTh M OCYILECTBJISATH PYKOBOJCTBO MPOIECCAMH, MPOECKTAMU
pa3paboTku W Moau(UKAIMKH MPOTPAMMHOTO obecredyeHus, WH()OPMAIMOHHBIX CHUCTEM U
npoekToB B obsactu UT.

Pe3ynbraramMu 0cBOEHUS AMCLUIUIMHBI SBISIFOTCS CIEAYIOIIME UHANKATOPBI JOCTHIKEHUS
KOMIIETECHIINH:

NIIK-3.2 IlpoBoauT aHanmM3 HAy4HbIX [JaHHBIX, pPE3YJbTAaTOB OSKCIIEPUMEHTOB U
HaOJIFO JEHUIA.

HNIIK-1.1 [Tnanupyet pa®oThl B IpoeKTax J000ro ypoBHS CI0XHOCTU B obmactu UT.

2. 3aga4uy oCBOCHHSA JUCIHUILINHDI

— OOy4yHuTh CTYACHTOB TEXHOJIOTHSIM pa3pabOTKH aJITOPUTMOB HHTEIUICKTYyalbHON
00pabOTKM JAaHHBIX B BHUICOMOTOKAX HAa OCHOBE NPHUMEHEHHUS HCKYCCTBEHHBIX HEHPOHHBIX
ceTel.

3. MecTo AucHMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOIi POrpaMMbl

JlucuuiuinHa OTHOCUTCS K d4acTh 0O0pa3oBaTeNbHOW MporpamMmsel, (GopMmupyemoit
y4aCTHMKaMU 00pa30BaTelbHbIX OTHOIIEHUH, Mpeanaraercs oOydaromuMcs Ha BBIOOD.
JucnuminHa BXoauT B MoAyinb Crenuanu3anusi.

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

Tpernii cemecTp, IK3aMeH

5. Bxoanble TpeOoOBaHMS 1JIs1 OCBOCHUS U CUHMIIMHBI

JUis  yCHemHOro OCBOEHHUS AMCHUIUIMHBI TpeOyloTCs pe3ynbTarhl OO0y4YeHHs IO
CIIEAYIOIIMM JUCHUIUIMHAM: «TEeXHOJIOTUM BBICOKOIMPOU3BOAUTENLHON 0O0paOOTKH OOIbIINX
JaHHBIX», «BBeieHNEe B NHTEIUIEKTyalIbHbIN aHaIu3 JaHHBIX).

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUUILINHBI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIAET 3 3.€., 108 uacoB, U3 KOTOPHIX:
-JIexkuuu: 16 4.
-naboparopusie: 16 4.
B TOM YHCIIE TTPaKTHYeCcKasi MOATr0ToBKa: 0 U.
O6beM caMoCTOATENbHON pabOThI CTY/IEHTA ONpeeNieH Y4eOHbBIM IJIaHOM.

8. Conep:xkaHue IMCUUILVIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. CermenTanus n300pa>keHUM

Obnapyxenue pa3pbiBoB sipkoctu. [IpeoOpasoBanue Xada. bunapuzanus MeToaoM
Orcy. TekcrypHas cerMmeHtanus. Pa3paboTka airopuTMoB W MPOrpaMM CErMEHTAIlud
U300paKeHUH.

Tema 2. ATTOPUTMBI BBIJICTICHUS KIIFOYEBBIX TOUCK.



Herexrop Xappuca u Credpana. Anropurm SIFT. Anropurm HOG. Anroputm SURF.
Pa3paboTka anropuTMOB U MPOTrpaMM BbIAETIEHUS KIIOYEBBIX TOYEK.

Tema 3. AnTropuTMBI AETEKTUPOBAHUS OOBEKTOB HA H300PAKECHUAX U BUICO

Anroputm Buonsl-/[)xonca. HeiipoceTeBble METONBI JETEKTUPOBaHUS OOBEKTOB B
BujeonoTokax. Kackaa KOMIAaKTHBIX CBEPTOUYHBIX HEMPOHHBIX CETEH JUIsl IE€TEKTUPOBAHMSI JIULL.
Pa3paboTka anropuTMoB U POrpamMmm JIeTEKTUPOBaHUs 00BEKTOB

Tema 4. Anroputmbl pacrio3HaBaHUs 0OBEKTOB Ha N300pKEHUSX U BHJIEO.

MeTtoasl pacrio3HaBaHusi OOBEKTOB Ha u300pakeHusx. HelipoceTeBbie anropuTMbl
pacrio3HaBaHMA OOBEKTOB B BUAconoTokax. lloAroroBka Kk J1aOOpaTOPHBIM —3aHATHSM.
Pa3paboTka aaroputMoB U MporpamMm pacrno3HaBaHUsI OOHEKTOB.

9. Tekyumii KOHTPOJIb MO TUCHUTLTHHE

Texkymuil KOHTPOJb MO AUCHUIUIMHE MPOBOJUTCS IIYyTEM KOHTPOJS IOCEHIAEMOCTH,
BBITIOJIHEHHUSI KOHTPOJBHBIX 33JJaHUN 1O JIEKHMOHHOMY MaTepually, J1a0opaTOpHBIX paboT, U
¢bukcupyercs B GopMe KOHTPOJIbHON TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUHA OLNCHUBAHUSN HpOMe)ICYTO'lHOﬁ aTTeCTallumn

OK3aME€H B TPETbeM CeMecTpe HpPOBOJUTCS B HUCbMEHHOW Qopme 1o Ouseram.

DK3aMEeHAIIMOHHBINA OMJIET COCTOUT U3 TpeX BOIpocoB. [IpomomkuTensHOCTh SK3aMeHa 1,5 gaca.
IlepBblif u  BTOpOH  BOHOPOC —  TEOPETUYECKUE  BOMPOCHI,  MPOBEPSIOIINE

chpopmupoBannocte MIIK-1.1 wu MUIIK-3.2. Tperuii Bompoc — mpakTHYecKas 3aaaya,

nposepsitoas  chopmupoBanHocts UIIK-1.1 wu HUIIK-3.2. OtBer Ha TpeTuil BOIpOC

IperoiaraeT HalmucaHue KOPOTKOW POTPaMMBI 110 U3Y4EHHBIM aJITOPHTMaM.

ITpuMepHbIii IepedeHb TEOPETUUECKUX BOIIPOCOB:

CoBpeMeHHOE COCTOSTHIE WHTEIUIEKTYalIbHOH 00paOOTKY TaHHBIX B BUJCOAHATTUTHKE.

Pa3pa0oTka anropuTMoB M IIPOrpaMM CErMEHTAalUU N300paKeHUH.

CermenTanus uzoopakenuii. OOHapyKeHHE pa3pbIBOB SPKOCTH.

CermenTtanus uzoopaxxkenuii. [Ipeodpazosanue Xada.

Cermenranus nzoopaxenuii. bunapuzanus merogom Otcy.

CermenTanus nzobpaxeHuil. TekcTypHas cerMeHTalusl.

ANTOPUTMBI BBIACTICHHUS KITFOYEBBIX TOYCK.

ANropuTMBI BBIIETICHNS KITI0UeBbIX Touek. [lerekrop Xappuca u Credana.

ANTOpUTMBI BBIJIENIEHUS KITFOUeBBIX ToueK. Anroputm SIFT.

0. AnropuT™MBI BbIIeNeHUs KiroueBbIX Touek. Anroputm HOG.

11. Anroputmsl BelaeneHUs KitoueBbIX Touek. Anroputm SURF.

12. AnropuT™bl J€TEKTUPOBAaHUS 0OBEKTOB HAa N300paXKEHUAX U BUIEO.

13. ANropUTMBI IETEeKTUPOBAaHUS OOBEKTOB Ha M300pKEHHUAX W BUIEO. AITOpUTM BrobI-

JxoHca.

14. HeiipoceTeBble METO/IbI IETEKTUPOBAHUS OOBEKTOB B BUICONOTOKAX.

15. HeiipoceTeBble anropuTMbl paclio3HaBaHUS OOBbEKTOB B BUJICOMOTOKAX.

16. Kackag KOMIaKTHBIX CBEPTOYHBIX HEHPOHHBIX CETEH /IS IETeKTHPOBAHUS JIUI.

17. PazpaboTka alnropuTMOB M IIPOrpamMM JETEKTUPOBAHUS 0OBEKTOB

18. AnropuT™MBI pacrio3HaBaHus 00BEKTOB Ha N300paKEHUSIX U BHIIEO.

19. Metonb! pacrio3HaBaHus 00BEKTOB HA M300paKEHUSX.

20. PazpaboTka anropuTMOB ¥ IIPOTPaMM pacrio3HaBaHHUS 00BEKTOB.

21. PazpaboTka adropuTMOB U Iporpamm pacrnosHaBanust 00bekToB. R-CNN

22. PazpaboTka anropuT™MOB M IPOrpaMM pacriozHaBaHust 00bekToB. Fast R-CNN

23. PazpaboTka adropuTMOB U Nporpamm pacroszHaBanust oobexToB. Faster R-CNN

24. PazpaboTka aNropuTMOB H IPOTpaMM pacriozHaBaHust 00bekToB. YOLO

BOoo~NoOR~WDNE

IIpumepsl MpakTUYECKUX 3a7a4:



1. Ckauarp wu300paxeHHs ¢ OOBEKTaMH, BHUACO C OOBEKTaMH Ui OOHApYKEHUS.

OOHapyXUTh Nepernajbl ¢ UCIOIb30BaHUEM Pa3pPhIBOB IPKOCTH.

2. Ckayath H300paKkeHUST C OOBEKTaMH, BHUIEO C OOBEKTaAMH JUISI OOHApYKEHUS.

OOHapy»XUTh JTUHUU C TIOMOIIBIO peodpa3oBaHus Xada.

3. Ckauath wu300pakeHHUs C OOBEKTaAMH, BHIEO C OOBEKTaMHU JUIsi OOHAPYKCHHS.

Bemonuuts Ounapusamuio metogom OTcCy.

4. CkauaTh wu300pakeHHS C OOBCKTaAMH, BHIEO C OOBEKTaMHU JJIsi OOHAPYKCHHS.
BBINOTHUTE TEKCTYPHYIO CErMEHTALIUIO.
Paspabotare nporpamMmmy Ha si3bike Python amst BeIeneHus KITFOYEBBIX TOUYEK.

6. Paszpabortare nporpammy Ha si3pike Python Ha ocHoBe anroputma [letexktopa Xappuca u
Credana s n300pakeHU U BUIEO.

7. 2Pa3paboraTh nporpammy Ha sizbike Python Ha ocHOBe anropuTMa BbIJENIEHUS KITFOUEBBIX
touek SIFT nns u3o0paxeHuit 1 BUIELO.

8. Paszpabortare nporpammy Ha si3bike Python Ha ocHOBe anroputTMa BbIIEIEHUS KIIOYEBBIX
touek HOG it n300pakeHui u BUJICO.

9. Pazpabortars nporpammy Ha s3bike Python Ha ocHOBe anropuTma BbIIEICHHS KIFOUEBBIX
touek SURF miist uzo0pakeHuii 1 BUICO.

10. Pa3paborats mporpammy Ha s3bike Python Ha ocHoBe anroputma Buonbi-/[onHca amns
M300paxXeHU U BUJEO.

11. Pa3pabortate mporpamMmy Ha si3bike Python Ha ocHOBe anroputma Ajisi HEHPOCETEBOTO
METO/1a AETEKTUPOBAHMS OOBEKTOB B M300PKEHHUIX M BUJICO.

12. Pa3paborate mnporpammy Ha s3bike Python Ha ocHoBe anroputma A Kackaja
KOMIIAKTHBIX CBEPTOYHBIX HEHPOHHBIX CETeH JUIS JCTCKTHPOBAaHUS OOBCKTOB B
M300paXKeHUSIX U BUEO.

PesynmbraThl  9K3aMEHa  ONPENENSIOTCA  OLEHKAMH  «OTIMYHO»,  «XOPOIIO»,
«YAOBIETBOPUTEIBHOY, «HEYIAOBIECTBOPUTEIHHO.

HTorosas oleHKa 3HaHUK 00YYarOIIETo 10 TUCIUILTHHE OCYIIECTBIIICTCS 110 S - GaITbHOM
CUCTEME U BKIIIOUYAET:

- 60% pe3ynbTara, MOJIy4eHHOTO Ha K3aMEHE;

- 40% pe3yJIbTaTOB TEKYIIEH YCIIEBAEMOCTH.

o1

CDOpMy.]'Ia MoJc4YeTa UTOTOBOM OIICHKH:

H= 042224060 (1)

rae, P1, P2 — mudpossie 3KBUBaIEHTHI OLIEHOK EPBOIl U BTOPON KOHTPOJIBHOM TOUKU
COOTBETCTBEHHO; D — IIU(POBOI SKBUBAJICHT OIICHKU Ha YK3aMEHE.

Onenka no Kpurepuii
TPaJIULIMOHHOMN
CHCTEME
OTnnyHO Teopernueckoe cojepxaHre Kypca OCBOCHO MOJIHOCThIO, 0€3 MpoOesioB

HE00X0/IMMbIE MPAKTUUYECKUE HABBIKU PAOOTHI C OCBOCHHBIM
MaTepHraioM C(OPMHPOBAHEI, BCE MPETYCMOTPEHHBIE IPOTPaMMON
0o0yuyeHHsI yueOHbIe 3aJaHHsI BBITOJIHEHBI, KAUeCTBO UX BBIMOJTHEHUS
OILICHEHO YMCJIOM 0alIoB, OJIM3KUM K MaKCHMaIbHOMY.

Xoporio Teoperudeckoe comepkaHie Kypca OCBOCHO MOJIHOCTBIO, 0e3 TPoOesoB,
HEKOTOpbIe MPAKTUYECKHE HABBIKA PAOOTHI C OCBOCHHBIM MaTepHaIoM
c(hOopMHUPOBAHBI HEOCTATOYHO, BCE MPETYCMOTPEHHBIE IIPOTPAMMON
o0yuyeHHsI yueOHbIe 3aJaHHsI BBHITIOJIHEHBI, KAUeCTBO BBIMOJIHEHUS HU
OJTHOTO M3 HUX HE OIIEHEHO MUHUMAIBHBIM YHCIIOM 0aJlIOB, HEKOTOPHIC




Ouenka o Kpurepunit
TPaAULIMOHHON
cucremMe

BUbI Sa,I[aHI/Iﬁ BBINOJIHEHEI C OITMOKAMH.

Y nosnerBoputenbHo Teopernyeckoe coepikaHue Kypca OCBOCHO YaCTUYHO, HO IPOOEIbl He
HOCSIT CYIIIECTBEHHOTO XapaKTepa, HEOOXOANMbIE TPAKTHYECKHE HABBIKU
paboThl C OCBOEHHBIM MaTEPHUAJIOM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBLITMHCTBO MPETyCMOTPEHHBIX POTrPaMMOii 00ydeHHsT yueOHBIX
3aJJaHUH BBIIIOJIHEHO, HEKOTOPBIE U3 BBHIMIOJHEHHBIX 3aJaHU, BOZMOXKHO,
co/iepXkaT OLINOKH

HeynosnersopurensHo TeopeTnueckoe cojepkaHue Kypca He OCBOCHO, HEOOXOJMbIe
NPaKTUYECKHE HAaBBIKU PaOOTHI HE cHOPMUPOBAHBI, BHITIOJTHEHHBIE
yueOHbIe 3aJJaHMsl CoJlepKaT rpyOble OMIMOKH, JONOIHUTEIbHAS
camMocCTosITeNIbHas padoTa HaJl MaTEpUAJIOM Kypca HE NPUBEIET K
CYLIECTBEHHOMY ITOBBIIICHUIO Ka4eCTBA BBIIIOJHEHHs YUE€OHBIX 3aaHUH.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIH Kypc MO JUCIHUIUIMHE B SJICKTPOHHOM YHHBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=11315

6) OI_IGHOIIHLIG MaTepHrajibl TCKYHICI'O KOHTPOJIA U HpOMG)KYTO‘lHOfI arrecrauuu 110
ITUCLUILIINHE.

12. llepeuyens y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— bonorosa 10.A., Ipyku A.A., CiinupsiH B.I'. MeToas! 1 aropuTMbl HHTEIUIEKTYaIbHOMN
00paboTku U POBEIX N300paxeHuit: Yuedbnoe nocodue. — Tomck: U3n-so TITY, 2016. — 208 c.

— I'oncanec P. Byac P. Ludposas obpaboTka nzobOpakenuit. —Mocksa: Texnocdepa,
2005. - 1070 c.

— Sne b. Lludponas od6padotka nzodpaxenuit. — Mocksa: Texnochepa, 2007— 584 c.

— ®opcaitt ., [lonc XK. Kommerotepnoe 3penue. CoBpeMeHHBIH moaxona. Mocksa:
Uz narenscknii oM «BuabsMcy, 2004 — 928 c.

— Xaiikun C. HeilipoHHble ceTH: MOJIHBINA Kypc, 2-¢ u3nanue. — MockBa: M3narenbekuit
nom «Bumbsimey, 2006. — 1104 c.

— Kanunosckuit .A., Criutieia B.T. O630p ®  TecTUpOBaHUE  JCTEKTOPOB
dbponTanbubix Ul KommberotepHas ontu-ka, T. 40, Ne 1, 2016, C. 99-111.

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

B) pecypchl cetu MHTepHeT:

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

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

— 29-1 MexnayHapoaHass KOH(MEpEHIUs MO0 KOMIBIOTEPHOH Tpaduke W MaIIHHHOMY
3pennto (I'paduKon 2019). 2019 — URL: https://graphicon2019.tu-bryansk.ru/

— IEEE Conference on Computer Vision and Pattern Recognition (CVPR). 2019 — URL.:
http://cvpr2019.thecvf.com/



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

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

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTUH

a) JIMIIEH3UOHHOE U CBOOOJIHO PACIIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE!
— Microsoft Visual Studio

0) nH(hOPMAIMOHHBIE CIIPABOYHBIC CHCTEMBI:

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

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

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

Aynuropuu AJi NpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aymuropun As NpoBeeHHs 1a00paTOPHBIX 3aHATHH C YCTAHOBJIEHHBIM HEOOXOANMBIM
IIPOrPaMMHBIM 00€CIIEYEHUEM.

ITomerieHust U1l caMOCTOSITENIbHOW paboThl, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMALMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMAaM.

15. Undopmanus o paspadéoryukax

Cruipie Biaagumup I'puropbeBuy, 1-p. TEXH. HayK, npodeccop, kadeapa TeOpeTHISCKUX
OCHOB MH()OPMATHKH, ITpoeccop.

baknanoBa Onbra EBrenseBHa, kaHn. (u3.-MaT. HayK, TOLUEHT, Kadeapa TEOPETUIECKUX
OCHOB MH()OPMATHKH, JIOICHT.
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