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1. I_[e.m, U NINTIAHUPYEMBIC PE3YJbTATHI 0CBOCHUS TUCHUIIINHBI

Llenpto OCBOGHMSI JTUCHUIUIMHBI SIBIsieTCS  (OpMHpOBaHHE CIEIYIOIIMX
KOMIIETECHLIUM:

— IIK-5 — cmocoOGHOCTh yIpaBisATh MOJyUYEHUEM, XpaHEHUEM, Ieperadei,
00paboTKOM OONBIINX JAHHBIX..

PesynpraramMu OCBOEHHSI NHUCUMIUIMHBI SIBJIAIOTCS CIEAYIOIIUE HWHIUKATOPbI
JOCTIDKEHUS KOMIIETCHITHI

NIIK-5.2 Hcnonb3yeT METOAbl W HMHCTPYMEHTHI TOJyYEHHUS, XPaHCHHS,
nepenadyn, 00paboTKH OOIBIINX TAHHBIX.

2. 3aga4uy ocBOEHHS JUCIHUILIHHDBI

— OOyuuth CTYJICHTOB TEXHOJIOTUSIM pa3paboTku aIrOpPUTMOB
UHTEJUIEKTYyaJbHOH OOpaOOTKM JaHHBIX B BUJIEONOTOKaX HAa OCHOBE INPUMEHEHUS
HCKYCCTBEHHBIX HEHPOHHBIX CETEM.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTeibHOIl POrpaMMbl

JlucuuruiiHa OTHOCHUTCS K (paKyJIbTaTUBHOW YacTH 00pa3oBaTeIbHOMN
IPOTPaMMBI.

4. Cemectp(bl) ocBOeHMsI U (popma(bl) MPOMEKYTOYHONH ATTECTANUM 10
AUCHMILINHE

Tpertnii cemectp, IK3aMeH

5. BxoaHble TpeOoOBaHMsI AJIsl OCBOEHHUS THCIUILINHBI

JlJ1g yCHeHOro 0CBOEH!Us JUCIUILIMHBI TPEOYIOTCS pe3yIbTaThl 00y4EeHHUs 110
CIIEAYIOIIUM JUCHUIUIMHAM: «TEeXHOJOTruM BBICOKOIPOU3BOAUTENBHON 00pabOTKU
0O0JIBIINX TaHHBIX», «BBeeHNE B UHTEIEKTYalIbHbIN aHAJIU3 JTAHHBIX).

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUUILINHBI

OO6m1ast TpyA0€MKOCTh AUCIUIUIMHBI COCTaBISIET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-JIexkuuu: 16 4.
-naboparopusie: 16 4.
B TOM YHCJIE TTPaKTHYeCKasi MOArOToBKa: 0 U.
O6beM caMOoCTOATENbHON padOThI CTYIEHTA ONpeeNieH YI4EOHbBIM IJIAHOM.

8. Conep:xkaHue IMCHUILVIMHBI, CTPYKTYPUPOBaHHOE M0 TeMaM

Tema 1. CermenTanus n300pa>keHUM

OOHnapyxxenue pas3peiBoB spkoctu. IlpeoOpasoBanme Xada. bunapuszanms
MetonoM Otcy. TekcTypHas cermeHrtanus. Pa3paboTka anropurMoB U MPOrpaMm
CerMEHTAallUN U300paKeHUH.

Tema 2. ANTTOpPUTMBI BBIJICIICHUS KITFOUEBBIX TOUCK.

Herexrop Xappuca u Credana. Anroputm SIFT. Anroputm HOG. Anroputm
SURF. Pa3paboTka alropuTMOB U IPOTPaMM BBIJIEIIEHUS KITFOUEBBIX TOUCK.

Tema 3. AnropuT™MBbl A€TEKTUPOBAHUS OOBEKTOB HA M300PaXKEHUAX U BUIEO



Anroputm  Buonsl-/xoHnca. HelipocereBble  METOIbl  J1€TEKTHPOBAHUS
00BEKTOB B BU€ONOTOKax. KackaJ KOMIAKTHBIX CBEPTOYHBIX HEHPOHHBIX CETEeH [UIs
NETEeKTUpOBaHus Jul. Pa3zpaboTka aiaropuTMOB U MpPOrpaMM JI€TEKTUPOBAHUS
00BEKTOB

Tema 4. Anroputmsbl pacrio3HaBaHUs 0OBEKTOB Ha N300pAKEHUSIX U BHJIEO.

Mertoabl pacrio3HaBaHHMs OOBEKTOB Ha M300paxkeHusix. HelipocereBble
QITOPUTMBl  paclio3HaBaHUs OOBEKTOB B  BuAconorokax. IloaroroBka
1a00paTOpHbIM 3aHATUsAM. Pa3paboTka anropuTMOB M NPOrpaMM paclO3HaBaHUS
00OBEKTOB.

9. Tekymumii KOHTPOJIb 10 AUCUHUIJIMHE

Texymuii KOHTpOJIb 10 JUCUUIUIMHE HPOBOAMUTCA IYTEM KOHTPOJIS
IIOCEIaEMOCTH, BBIIOJIHEHHUs KOHTPOJBHBIX 3aJaHUN IO JEKLIMOHHOMY Marepuaiy,
nabopaTopHbIX paboT, U (ukcupyercs B (popMe KOHTPOJBHOM TOYKHM HE MeHee
OJTHOT'O pa3a B CEMECTP.

10. IMopsiiok MpoBeAeHUS] M KPUTEPHM OLEHUBAHHUS TPOMEKYTOUHOM
aTTecTaluu

DK3aMEeH B TPEThEM CEMECTpe IMPOBOJUTCS B MMCBbMEHHOM opme 1o Omiieram.
OK3aMEHAI[MOHHBI OWJIEeT COCTOMT M3 TpeX BOHPOCOB. I[IpoaomKUTENbHOCTH
sKk3aMeHa 1,5 gaca.

IlepBblif M BTOPOl BOMpPOC — TEOPETUYECKHUE BOIPOCHI, IPOBEPSIOIINE
cpopmupoBannocts  MIIK-5.2. Tpermii Bompoc — TpakTUdecKas 3ajaadya,
npoBepsitomas  copmupoBanHocts MIIK-5.2.  OtBer Ha Tpertuit  Bompoc
IIpeiroJiaraeT HalMcaHue KOPOTKOW IPOrpaMMBbI 110 U3yYEHHBIM aIrOpPUTMaM.

[TpuMepHBIii IepedeHb TEOPETUUYECKUX BOIIPOCOB:

CoBpeMEHHOE COCTOSIHME HMHTEIUICKTyalbHOH 00paOOTKM JaHHBIX B

BUJICOAHATTUTHKE.

Pa3zpaboTka anropuTMOB U TPOTrpamMM CETMEHTAIIMH H300paKEHUH.

CermenTanus nzoopaxenuit. O6HapyKxeHUE pa3pbIBOB IPKOCTH.

Cermenranus n3zodpaxenuid. [IpeoOpazoBanue Xada.

CermenTanus nzoOpaxenuil. bunapuszanus merogom Otcey.

Cermenrtanust u3oopakeHuil. TekcTypHas cerMeHTalus.

ANTOpUTMBI BBIIETICHUS KIFOUYEBbIX TOYEK.

ANropuTMBI BBIJIENIEHUS KIIIOUEBBIX ToUekK. Jlerekrop Xappuca u Credana.

ANropuTMBI BbII€TICHUS KIH0UeBbIX Touek. AnroputM SIFT.

ANTOpPUTMEI BBIIETICHUS KITFOUeBbIX Todek. Anroputm HOG.

ANropuTMBI BbII€TICHUS KIH0UeBbIX Touek. Anroputm SURF.

AJTOpUTMBI IETEKTUPOBaHUSI 00BEKTOB Ha U300PaKEHUSIX U BUJIEO.

ANrOpUTMBI  IETEKTUPOBAaHUS OOBEKTOB Ha H300paXEHUSIX M BHUJEO.

Anroput™m Buonsr-/[xoHca.

HeiipocereBble MeTO/IbI IETEKTUPOBAHUS OOBEKTOB B BUJICONIOTOKAX.

HeiipoceTeBbie anropuT™Mbl pacrio3HaBaHHsl OObEKTOB B BUJIEOTOTOKAX.

Kackag KOMIakTHBIX CBEPTOYHBIX HEHPOHHBIX CEeTed UIsl JeTEeKTHPOBAHUS

JIULL.

PazpaboTka airopuTMOB U IPOrpaMM JIETEKTUPOBAHUS 00BEKTOB

AJTOpUTMBI pacrio3HaBaHUs 0OBEKTOB Ha U300paKEHUSIX U BUJIEO.

Mertob! pacrio3HaBaHHsI 00BEKTOB HA M300paXKEHUSX.

Pa3zpaboTka anropuTMOB U TpOrpamMM pacro3HaBaHUS 0OBEKTOB.



PazpaboTtka anropuT™MoB u nporpamm pacrnosnaBanust 00bexToB. R-CNN
Pa3zpaboTka anroputMoB U iporpamm pacrozHaBanus 00bekToB. Fast R-CNN
Pa3paboTka anropuTMOB M TpOTrpamMM pacro3HaBaHHs 0ObekToB. Faster R-

CNN
Pa3paboTka anropuTMoB U mporpamMm pacro3HaBaHusi o0bexToB. YOLO

ITpuMepbl pakTHUECKUX 3aau:
Ckauatp u300pakeHHs ¢ 00bEKTaMH, BUACO C O0BbEKTaMH I OOHAPYKEHHUS.
OOHapyXUTh Mepenajsl C UCIOJIb30BaHUEM Pa3PBIBOB SIPKOCTH.
Ckauatp u300pakeHHs ¢ 00bEKTaMH, BUACO C O0bEKTaMU I OOHAPYKEHHUS.
OOHapyXUTh JTMHUU C TIOMOIIBIO ITpeodpazoBanus Xada.
Ckauatp u300pakeHHs ¢ 00BEKTaMH, BUIEO C O0BbEKTaMH I OOHAPYKEHHUS.
BeimonuuTs Ounapuzanuio merogom OTcy.
Ckauatp u300pakeHHs ¢ 00bEKTaMH, BUACO C OOBEKTaMHU JJIsl OOHAPYKEHUSI.
BBINONMHNTE TEKCTYPHYIO CETMEHTALUIO.
Pa3paborars nporpammy Ha si3bike Python [uist BeIJICTICHUS KITFOYEBBIX TOUCK.
Paspaborare nporpammy Ha si3bike Python Ha ocHoBe anroputma Jletekropa
Xappuca u Credana ais n300pakeHU 1 BUIEO.
Paspaborare nporpammy Ha si3eike PythOn Ha OocHOBE aaropuT™ma BBIICICHUS
KitoueBbIX Touek SIFT miis n300pakeHuii U BUICO.
Paspaborare nporpammy Ha si3bike PythOn Ha ocHOBE aaropuT™ma BBIICICHUS
kioueBbiX Touek HOG miist n300paxeHuit 1 BUJIEO.
Paspaborare nporpammy Ha si3bike PythOn Ha OCHOBE anropuTMma BBIICICHUS
kimoueBbix Touek SURF st u300pakenuii 1 BUCO.
Paspaborare mporpammy Ha si3bike Python na ocHoBe anroputma Buossi-
JI>koHCa 1Sl N300payKEHUI U BUJICO.
Pa3paborare mporpammy Ha s3bike Python Ha ocHoBe airopuTma s
HellpoceTeBOro MeTo/1a AETEeKTUPOBAaHUS 0OBEKTOB B M300paKeHUIX U BUJIEO.
Pa3paboTars nporpammy Ha si3bike Python Ha ocHOBe anroputTMa st Kackaaa
KOMITaKTHBIX CBEPTOUYHBIX HEHPOHHBIX CeTeH /sl IETEKTUPOBAHUS OOBEKTOB B
M300paKeHUSIX U BUJEO.

PesynbTathl SK3aMeHa ONPENENAIOTCS OLIGHKAMHM «OTJIIMYHO», «XOPOLIOY,
«YZIOBIIETBOPUTEIBHO», HEYIOBIETBOPUTEIBHOY.

HTorosas oleHka 3HaHUN 00y4aroLero No JUCHUIUIMHE OCYILIECTBISETCS 10 5 -
0aJUIbHOM CHUCTEME M BKIIIOYAET:

- 60% pe3ynbpTara, MOJIy4eHHOTO Ha DK3aMEHE;

- 40% pe3ysbTaTOB TEKYIIEH YCIIEBAEMOCTH.

dopmyIia oJcueTa UTOTOBOM OIICHKH:
= 0,4 P1+P22+0,63 (1)

rae, P1, P2 — nudpoBbie 3kBUBaJIEHTHI OLIEHOK MEPBOM M BTOPOU KOHTPOJIbHOMN
TOYKU COOTBETCTBEHHO; D — IM(POBOIT SKBUBAJICHT OLIEHKU HA HK3aMEHeE.

OneHka 1o Kpurepnii
TPaJAMIUOHHON cUCTEME
OtimaHO Teoperrueckoe conepkaHre Kypca OCBOSHO MTOJTHOCTBIO,
6e3 mpo6enoB He0OX0AUMBbIE PAKTUUECKHE HABBIKU PaOOThI



Onenka no Kpurepuii
TPaJULIMOHHON CUCTEME

C OCBOCHHBIM MaTepHajoM C(OPMHUPOBAHEI, BCE
PeyCMOTPEHHBIE MPOTpaMMoii 00ydeHus yueOHbIe
3aJJaHMS BHIIIOJIHEHBI, KAYECTBO MX BBIITOJIHEHHSI OIICHEHO
YHCIIOM OaJTIOB, OJIM3KUM K MaKCHMAJbHOMY.

Xoporo TeopeTnueckoe cofiepxkaHue Kypca OCBOEHO IOJHOCTHIO,
6e3 mpo0enoB, HEKOTOPHIE MPAKTUUECKHE HAaBBIKU PAOOTHI C
OCBOCHHBIM MaTepuaioM c(hOpMUPOBAHBI HEJOCTATOYHO,
BCE IPEyCMOTPEHHBIE MPOrpaMMOi 00yueHus: yueOHbIe
3aJlJaHUs BBIIIOJIHEHbI, KAUECTBO BBIIIOJIHEHUSI HU OJJHOTO U3
HUX HE OLICHEHO MUHMMAJIbHBIM YHCJIOM 0aJlioB,
HEKOTOPBIC BUBI 33/1aHUH BBHITIOJIHEHBI C OLTHOKaMHU.

VY oBneTBOpUTENbHO TeopeTndeckoe cojepikaHue Kypca OCBOGHO YaCTHYHO, HO
npoOeITbl He HOCST CYIIECTBEHHOT'O XapakTepa,
HEOOXOMMBbIE MPAKTUYECKUE HABBIKU PAaOOTHI C OCBOCHHBIM
MaTepHajoM B OCHOBHOM C(pOpMUPOBaHBI, OOJIBITMHCTBO
IPETyCMOTPEHHBIX IPOTrPaMMOi 00y4EeHHUS YIeOHBIX
3aJJaHU BBIITOJIHEHO, HEKOTOPBHIE U3 BBHITIOJIHEHHBIX
3aJ1aHUH, BO3MOKHO, COJIEPKaT OIIUOKH

HeynoBnerBopurensHo TeopeTndeckoe copepikaHue Kypca He OCBOEHO,
HE0OXOUMbIE TPAKTUUECKUE HABBIKU PaOOTHI HE
c(hOpMHUPOBAHBI, BBINOJIHEHHbIE YUeOHbIE 3a1aHUS
coJiepkat rpyOble OMNUOKH, JOMOJIHUTENbHAS
camocCTosiTeNIbHas paboTa Hajl MaTepraloM Kypca He
IIPUBEJIET K CYLLIECTBEHHOMY MOBBIIIEHUIO Ka4eCTBa
BBINOJIHEHUS! YUEOHBIX 3aaHUH.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJeKTPOHHBIM  y4eOHbII Kypc 1O JUCHUIUIMHE B  3JEKTPOHHOM
yauBepcurete «Moodle» - https://moodle.tsu.ru/course/view.php?id=11315

0) OnleHOUHBIE MaTepHuajbl TEKYIIEro KOHTPOJAS M MPOMEXKYTOUHOM
aTTeCTaluu 110 JUCIUITIJINHE.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEpaTypa:

— bonorosa [0.A., Jpyku A.A., Crouupi B.I'. Meroasl u anropuTmsl
MHTEJJIEKTYalIbHOM 00paboTKM HMQPOBBIX H300pakeHuil: YuyeOHoe mocobue. —
Tomck: U3g-so TIIY, 2016. — 208 c.

— Tloncanec P. Byac P. udposas oOpaborka uzobpakenuit. —Mocksa:
Texnocgepa, 2005. — 1070 c.

— Sne b. Hudposas o6padboTka n3zodpaxxenuit. — Mocksa: Texnochepa, 2007—
584 c.

— ®opcait /., ITonc XK. Komnerorepnoe 3penue. COBpeMEHHBIA MOAXO.
Mocksa: U3narensckuii 1om «Buibsimcy, 2004 — 928 c.

— Xaitkua C. HeiipoHHbIE CETH: MOJHBIA Kypc, 2-¢ u3gaHue. — Mockaa:
Wznarenscknii moMm «BuabsiMcy, 2006. — 1104 c.



— Kamunosckuit U.A., Cnuupir B.I'. O030p U TecTupoBaHHE AETEKTOPOB
dbporTanbHBIX Ul KomnbroTepHas ontu-ka, T. 40, Ne 1, 2016, C. 99-111.

— Kalinovskii, 1.A., Spitsyn V.G. Compact Convolutional Neural Network
Cascade for Face Detection [Onekrpon-meii pecype]. — 2015, — URL:
http://arxiv.org/abs/1508.01292.pdf (nara ob6pamienus 01.11.2019). 2015— ...

B) pecypchl cetu HTepHerT:

— Poccuiickas accouuanusi HCKYCCTBEHHOT'O HWHTEJUICKTA [DIEKTPOHHBIN
pecypc], 2019 — URL.: http://raai.org/

— Poccuiickas accoumanust HelpouH(pOpMATUKU. [DJIEKTPOHHBINA pecypc],
2019 — URL: https://www.niisi.ru/iont/ni/

— 29-1 MexnayHapoaHas KOH(EpeHLHs N0 KOMIBIOTEPHOW Tpaduke u
MammmaHOMY 3penuto (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/

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

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMIIEH3UOHHOE M CBOOOIHO paclpoCTpaHsieMoe MporpaMMHOe 00ecTieueHUE:
— Microsoft Visual Studio

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DJNEKTPOHHBIN KaTajor Hayunou o6ubnnorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmnoreka (periozutopuii) Ty —

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

14. MaTepuaibHO-TeXHUYECKOe obecrieyeHme

Aynuropun AJis NpOBEAEHUS 3aHATHH JIEKIIMOHHOTO TUIA.

AymuTtopun JUIsl TpOBeNEHUs J1a0OpaTOpHBIX 3aHATUH C YCTAHOBJICHHBIM
HE00XO0IMMBIM ITPOTPAMMHBIM 00ECIIEUEHUEM.

[TomemieHust JUIst CaMOCTOSATENBHOM pPabOThI, OCHAILIEHHbIE KOMIIBIOTEPHOMN
TEXHUKOM M JOCTynmoM K ceTu VIHTepHeT, B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYIO Cpeay U K MH(POPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMAaM.

15. Undopmanus o paspadorunkax

CrnuupbiH Bragumup ['puropseBud, a-p. TexH. Hayk, npodeccop, kadeapa
TEOPETHUYECKUX OCHOB MH(OPMATHKH, TIpOodeccop.

bakmanoBa Onbra EBreHbeBHa, KaHA. (Qu3.-MaT. HAyK, IOIEHT, Kadeapa
TEOPETHYECKUX OCHOB MH()OPMATUKH, TOIICHT.
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