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1. Ilesb ¥ UIaHUpYeMBbIe Pe3yJIbTATHI OCBOCHHS THCHHUIINHBI

Llenbto 0OcBOEHUS AUCHHUIUINHBI SBJISETCS (OPMUPOBAHUE CIEAYIOIUX KOMITETEHIIHH:

OIIK-2 CrniocobeH pazpabaThiBaTh OpUTHHAIBHBIE AITOPUTMBI U IPOTPAMMHBIE CPEZICTBA,
B TOM YHCJIE€ C MCIOJIb30BAHHUEM COBPEMEHHBIX MHTEJUIEKTYaJIbHBIX TEXHOJOTUHN, JJIS pelleHus
npogecCHOHATIBHBIX 3a]a4

OIIK-4 CnocoOeH NpUMEHSATh Ha TMPAKTUKE HOBbIE HAayYHbIE MPHUHIMIBI U METOIbI
UCCIIEIOBAHUM

[IK-2 Cnocoben pa3pabaTeiBaTh anmapaTHO-MIPOrPaMMHbIE KOMIUIEKCHI Ha OCHOBE
TEXHOJIOTUM HCKYCCTBEHHOI'O MHTEJJIEKTa JUIs YNPaBIEHUS TIOABWKHBIMH OOBEKTaMH,
ABTOHOMHBIMH CUCTEMaMH, TEXHOJIOTMYECKUMHU JIMHUSIMH U [IPOLIECCaMHU.

PesynpTaTramMu 0CBOEHUS IUCLUIUIMHBI SBIISIOTCS CIEAYIOLUIME NHANKATOPBI JOCTHKEHHUS
KOMIIETEHIIM:

NOIIK 2.3 Hcnons3yeT METOABbl COBPEMEHHBIX HMHTEUIEKTYaJIbHBIX TEXHOJOTUH JUIs
penieHus npodeccuoHalbHbIX 3a1a4

NOIIK 4.3 IIpuMeHsieT Ha IPAKTUKE HOBBIE HAYYHbIE IPUHIUIIBI U METOABI HCCIIETOBaHUM

UIIK 2.1 CnocobeH mpUMEHSTh METOJbl MAIIMHHOIO OOYy4YeHHUs ISl pelIeHHs 3ajaad
npogeccuoHaIbHOM e TeNTbHOCTH

UIIK 2.2 CnocobeHn pa3palaThiBaThb TEXHHUYECKOE pEIIEHUE KOHIENIMU aJropuTMa
paboThI CUCTEM aBTOMATH3ALMU U YIIPABICHUS (MU €€ HJIEMEHTOB)

2. 33113‘"/[ OCBOCHHUA NUCHUILINHBI

— OCBOHTBH COBPEMEHHBIC METOJIbI 00OPa0OTKH U aHAIH3a H300PaKECHUH.
— Hayuutbcst npumensTs anmapatr mudpoBoit o0paboTku M300paxKeHUH U peLIeHUs
HPaKTHYECKHX 33/]a4 MPOPECCHOHATEHOMN JIESITETbHOCTH.

3. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMbl

JuctunmHa oTHOCUTCA K brioky 1 «/lucimmmnaa (Moxysn)y.

JlucumriiuHa OTHOCHTCS K dYacTH 0O0pa3oBaTeNbHOW MPOrpaMMBI, (OPMUPYEMOI
yYaCTHUKaMH O0Opa30BaTENIbHBIX OTHOIICHHH, TIpeasiaraeTcss oOydJaronuMmcs Ha BBIOOD.
Jucuuninza BXOAUT B MOAYJIb «MoOysib Ha aHTTIMHCKOM SI3BIKEY.

4. CemecTp ocBOeHUSA U GOpPMA MPOMEKYTOYHOM ATTECTAIMHU MO JUCHUIIINHE

Tperuii cemecTp, 3a4eT C OLICHKON

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S TUCUUIIJIMHBI

JUisi  yCHEeIHOro OCBOCHHMS JUCLUUIUIMHBI TpPEOYIOTCS pe3ysbTaThl OOYy4eHHUs IO
CIEIYIOIIMM IUCLMILIMHAM: ABTOMAaTH3alUs TEXHOJIOTMYECKUX IPOLIECCOB M IPOU3BOJCTB,
HckyccTBeHHBIN HHTEIJICKT U MAlIMHHOE 00Y4YeHUe

6. SI3bIK peaqm3anmnu

AHTITHACKINT

7. O0LeM AUCHUIITHHEI

OO0mmast TpyA0eMKOCTh TUCIUIUTHHEBI COCTaBIsIeT 5 3.¢., 180 yacoB, U3 KOTOPBIX:
- JIeKuu: 6 .
- nabopatopusie: 20 u.
B TOM YHCJIE TPAKTUYECKast MoAroroBka: 10 4.
O0BeM caMOoCTOSITENbHOI paboThI CTYIEHTa ONPEIEICH YUYSOHBIM TLIaHOM.



8. Coaepikanue TUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. [loHATHE TEXHUYECKOTO 3PEHHUS.

OO6cyxmaroTcss  0a30Bble TMOHSATHUM  OO0JIACTH  TEXHUYECKOTO 3PCHHUS, I[BETOBBIC
MPOCTPAHCTBA U300paKEHUH, & TAKKE YCTPOMCTBO M THITHI IPUMEHSIEMBIX B TEXHHUECKOM 3PCHUH
CEHCOPOB.

Tema 2. Anroputrmsl 00paboTKH N300pasKEeHHIA.

OO6cyx/1at0Tcsi OCHOBHBIE IMPUHLHUIIBI pabOThl CYIIECTBYIOLIUX aJTOPUTMOB 00pabOTKU
U300paKeHUH, paccMaTpUBAIOTCS TMpocTeiiine onepauud  (UIbTPALUU  U300paKeHHIA,
W3BJICUCHHE MMPU3HAKOB OOBEKTOB.

Tema 3. AITOpUTMBI pacrio3HaBaHUs 00pa30B Ha M300paAKEHUH.
OO6cyxmaTcs alropuTMbl MOMCKA JOKAIBHBIX OCOOCHHOCTEH Ha WM300paMKeHUH, W HX
MpUMEHEHHE B 337[a4e pacrio3HaBaHMs 00pa3oB.

Tema 4. [IpuMeHEeHNE HCKYCCTBEHHOTO HHTEIUIEKTA B CUCTEMAX TEXHUYECKOTO 3PECHUSI.

OOcyxmaloTcss OCHOBHBIE OTambl pa3pabOTKHM CHCTEM TEXHUYECKOTO 3PEHUs C
MCIIOJb30BAaHUEM UCKYCCTBEHHOI'O MHTEIUIEKTA, CYIIECTBYIOIINE APXUTEKTYPbl HEUPOHHBIX CETEH
JUISL peleHus 3a1a4 o0paboTKu M300pakeHUi, a TakKe METPUKH OIICHKH KadyecTBa 00y4eHHBIX
MOJCTICH.

8.1. [lepeuennb J1adopaTopHBIX padoT

1. O6paboTtka u3obOpaxkenuit ¢ momoiisto Python, 3amaya cermenranuu;

2. OnpeneneHye ONOPHBIX TOYEK Ha U300PAKEHUY;

3. ®opMUpOBaHUE BEKTOPOB TMPU3HAKOB JUIS pEIICHUS 3a7auyd JEeTEeKIMH Ha
U300paxKeHNH;

4. Co3naHue CUCTEMbl TEXHUYECKOTO 3peHHUs ISl KOJIECHOTO poboTa.

9. Tekymuii KOHTPO.Jb MO AUCHUIIIHHE

Texkymmii KOHTPOJb MO IUCHMIUIMHE HPOBOJUTCA IMYTEM KOHTPOJIS MOCENIaeMOCTH,
NPOBEICHUSI TECTOB IO JIEKIMOHHOMY MaTepually, BBINIOJIHEHUS JIAOOpaTOPHBIX paboT u
¢ukcupyercs B popMe KOHTPOJIBHON TOYKH HE MEHEE OJJTHOTO pa3a B CEMECTP.

Texyumuii KOHTPOJIb BBIIOJHEHUS JTAOOPATOPHBIX PadOT MPOBOAUTCA B (POPME yCTHOTO
ornmpoca M MUCBMEHHOTO OT4YeTa, O(QOPMIIEHHOTO MO uToraMm 3aHsATHs. OIEHHBAIOTCS XOJ
7ab0opaTopHON  paboOThI, JOCTUTHYTHIE pe3ynbrarhl, odopmienue coridacao ['OCT,
CBOEBPEMEHHOCTh CPOKa CIIAUH.

Jnst arrecTanuy OOyYarOIIUXCsS Ha COOTBETCTBHE MX NEPCOHANBHBIX JIOCTHKCHHN
CO3/IaHbI OIIEHOYHBIE MaTepuaibl MO AUCHUILIINHE, BKIIFOYAOIIUE METOJAUYECKUE MAaTepUAIbI 110
BBITTOJIHEHUIO BCEX BHJIOB TEKYIIETO KOHTPOJSI, MO3BOJISIONIME OLICHUBATH 3HAHUS, YMEHHS,
HaBBIKU M YPOBEHb MIPHOOPETEHHBIX KOMIIETCHIIUH.

TumoBsle 3amaHust, WCHONb3yeMble JUII OIEHKH pE3yNbTaToB OOydeHHs U
XapaKTepu3yIole 3Tanbl (GOPMHUPOBAHUS COOTBETCTBYIOIIUX KOMIIETEHIUI, MPEACTABICHBI B
OLIEHOYHBIX MaTepHaax.

OneHouyHble MaTepHaibl TEKYLIETO KOHTpOJA pasmMenieHbl Ha caiite TI'Y B pasgene
«Mudopmanms 06 oOpazoBareabHON Iporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsinok nMpoBeeHUs1 1 KPUTEPUHN OLCHUBAHMS NPOMEKYTOYHOM aTTeCTALIUMA

[Ipu BBICTAaBIIEHUU UTOTOBOW OLIEHKH YYUTBHIBAKOTCS OLICHKH, ITOJYYECHHBIE CTYJAEHTOM BO
BpEMs TEKYILET0 KOHTPOJIS, @ TAK)KE OLICHKA IIPU C1adye 3a4eTa ¢ OLEHKOM.

Bo Bpems npoBeseHust 3aueTa ¢ OLIEHKOW CTYAEHTY BBIJAETCS 2 BOIMpPOCa MO U3y4aeMoil
muciuminHe. Ha moAarotoBky k otBeTy oTBoauTcs He Oonee 10 munyt. [locne yero cryaeHt B



YCTHOI (hopMe 0TBeUaeT MpernoaBaTeiio Ha MOCTaBJICHHbIE BONIPOCHL. B ciydae npepocTaBneHus
HEMOJIHBIX OTBETOB, MPEINOIaBaTelb MOXKET 3a/1aTh CTYJEHTY | yTOUHSIOUINI BOIpOC.

IIpu moAroToBKe K 3a4€Ty C OLIEHKOW BHadalle CleAyeT MPOCMOTPETh BECH MaTepUall 1o
cAaBaeMOM JMCLUMIUIMHE, OTMETUTh Mg ceOs TpyaHble Bompochkl. OO0s3aTeNbHO B HHX
pa3oOpatbcsi. Bnaners HaBbIKaMH, MMOJTyYE€HHBIMHU Ha J1a00paTOPHBIX 3aHATUAX. J{JIs yCIIeIHOTo
OCBOEHHUSl JIUCUMIUIMHBI Yy4YallleMyCsl PEKOMEHIYeTCs O3HaKOMHUTbCS C JIUTepaTrypoil u
MaTepuaiamHu, peICcTaBICHHbBIMU B paszzene 12.

Wrorosas olieHka Mo TUCHUILUIMHE ONpeAenseTcs no Gopmye:

Ouwurorosas = 0,5 * Ouaxomnennas + 0,5 * Qwurorosoro KOHTpOJIA,

rae  Owmakornennas — CpelHsAs apupMeTHUecKas OLIeHKa, COCTosAllass M3 OICHOK,
HAKOIIJICHHBIX 32 MPOXO0XK/IEHUE TEKYILEro KOHTPOJIA U BHIIIOJHEHUE CAMOCTOSTENIbHON pabOThI;

Ourorosoro koutpons — OLEHKAa HTOroBOro KoHTpojs. [IpocraBisieTcss 3a mpoxoxaeHue
KOHTPOJILHOT'O MCIIBITaHUs (CAaya 3aueTa ¢ OLEHKOH) B YCTHOH Gopme.

OnenHka cTaBUTCA 10 NATHOATUIBHOM 1IKaje. OKpyTieHHe OLIEHKH TPOU3BOIUTCS B MOJIb3Y
CTYJEHTA.

OneHouyHble MaTepuanbl sl MPOBEIEHUS NMPOMEKYTOYHON aTTeCTal[Mi pa3MeIleHbl Ha
caiire TI'Y B pasmene «Mudpopmauus 00  oOpa3oBarenbHOM  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHo-MeTOOHYECKOE 00ecTIeueHue

a) DJEKTPOHHBIA YUEOHBIN KypC MO JUCIUIUIMHE B AJIEKTPOHHOM yHUBepcurere «iDOy -
https://Ims.tsu.ru/course/view.php?id=22735

0) OLieHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M NPOMEXKYTOYHOW aTTeCTallMH 110
JUCLUILIUHE.

B) MeTroanueckue yka3aHus 1o MPOBEACHHIO J1a00paTOPHBIX padoT.

r) Meronndeckue ykazaHus 10 OPraHU3allui CaMOCTOSITEIbHOM pabOThI CTYIEHTOB.

12. Ilepeuyens y4eOHoIi 1uTEpaTypsl U pecypcoB cetn UHTepHeT

a) OCHOBHasl JIMTEpaTypa:

— OOpaboTka M300pakeHUH B cCHCTEMax OOHApy>KEHHS U CONPOBOXKIEHUS OOBEKTOB.
Knaccuueckue metozsl : yuedHnoe nocodue / I1. B. babasn, B. C. Mypasses, C. A. CmupHOB, B.
B. CtpotoB. — Ps3anb : PIPTYVY, 2024. — 168 ¢. — ISBN 978-5-9912-1098-0.

— Muggleton, S., Chater, N. Human-Like Machine Intelligence. — Oxford: Oxford
University Press, 2021. - 438 c.: 9780198862536. - Tekcr : anekrponnbiii. - URL:
https://academic.oup.com/book/41231.

— Szeliski, R. Computer Vision: Algorithms and Applications. 2nd edition. Cham:
Springer, 2022. 920 p. ISBN 978-3030385029.

0) JOMONHUTENbHAS TUTEpaTypa:

— TDoncamec P. IludpoBas oOpaboTka m300pakeHuit. M3mganme 3-e, MCHpaBIICHHOE H
nononnenHnoe / P. T'oncanec, P. Bync. - Mocksa : Texnocdepa, 2012. - 1104 c. - ISBN 978-5-
94836-331-8;

— bopucosa, . B. Iludpossie MeToapl oOpaboTku mHpopmanuu / bopucoBa U.B. -
Hoocubupck : HI'TVY, 2014. - 139 c.: ISBN 978-5-7782-2448-3. - Tekcr : anekrponHsiid. - URL:
https://znanium.com/catalog/product/546207;

— Bbonoroa, FO. A. Meronsl U anrOpUTMBI UHTEIJUIEKTYaTbHONH 00pabOTKH HHU(POBBIX
uzobpaxenuit : yue6. mocodbue / KO.A. bonoroa, A.A. [dpyku, B.I'. Counpin ; Tomckuit
MOJIUTEXHUYECKUN YHUBEPCUTET. - TOMCK : M311-BO TOMCKOT0O MOJIMTEXHUYECKOTO YHUBEPCUTETA,
2016. - 208 c¢. - ISBN 978-5-4387-0710-3. - Tekcr : osnektponnbii. - URL:

https://znanium.com/catalog/product/1043928;


https://lms.tsu.ru/course/view.php?id=22735
https://academic.oup.com/book/41231
https://znanium.com/catalog/product/546207
https://znanium.com/catalog/product/1043928

— Zhaoping, Li. Understanding Vision: Theory, Models, and Data. — Oxford: Oxford
University Press, 2014. - 324 c.: ISBN 9780199564668. - Texkct : snextponHsiif. - URL:
https://academic.oup.com/book/8719?searchresult=1.

B) OCHOBHAs U JIOTIOJTHUTEJIbHAS JIUTEpATypa IS JUCHUIUIHHBI « Vision systems» MOIyJis
110 BbIOOPY Ne2 Ha aHTJIMIICKOM f3bIKE

OcHoBHas nuTeparypa:

— Holden, S. Computer vision: advanced techniques and applications / S. Holden. — New
York : Springer, 2024. — 450 p. — ISBN 978-3030123456.

— Muggleton, S., Chater, N. Human-Like Machine Intelligence. — Oxford: Oxford
University Press, 2021. - 438 c.: 9780198862536. - Tekcr : snekrponnbiii. - URL:
https://academic.oup.com/book/41231.

— Szeliski, R. Computer Vision: Algorithms and Applications. 2nd edition. Cham:
Springer, 2022. 920 p. ISBN 978-3030385029.

JlononHuTEeNbHAS IUTEPATYpA:

— Gonzalez R. C., Woods R. E. Digital Image Processing. 3rd edition. Upper Saddle River,
NIJ: Prentice Hall, 2008. 954 p. ISBN 978-0131687288.

— Zhaoping, Li. Understanding Vision: Theory, Models, and Data. — Oxford: Oxford
University Press, 2014. - 324 c.: ISBN 9780199564668. - Texkct : snexrponHsiif. - URL:
https://academic.oup.com/book/8719?searchresult=1.

— Solem, J. E. Programming Computer Vision with Python: Tools and Algorithms for
Analyzing Images. — 1st ed. — Sebastopol, CA: O'Reilly Media, Inc., 2012. — 260 p. ISBN 978-
1449316549

r) pecypchl ceti IHTepHeT:

— boBelpuH, A. Bpemenme B pa3paboTKy MYJBTUMEAUMHBIX MPHIOXKE- HHU C
ucnosnb3oBanueM 6ubroTek OpenCV u IPP [Dnextponub pecype] / A. BoBbIpUH. — DIEKTPOH.
TeKCTOBble jgaHHble. — M. : HWuTepHer-YHuBepcuter WH- ¢dopmanmoHHbXx TexHOIOTUH
(MHTVYMUT), Pexxum goctyna: https://www.intuit.ru/studies/courses/10621/1105/info .

13. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOTHIi

a) JIMIIEH3MOHHOE U CBOOOTHO PACTIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE:

— OC Windows 10 Pro, Microsoft Office crangaptasrii 2010, Dr. Web Desktop Security
Suite, Opay3ep nocieaHel BepCuu;

— IMyOJIMYHO JOCTYIHBIE 00JIAYHbIe TEXHOJIOTUH (SIHAEKC TUCK U T.IL.);

— ROS Noetic;

— Visual Studio Code;

— cpena pazpadbotrku Pycharm Community;

— cpena paszpabotku Jupyter notebook.

6) HH(pOpMaL[I/IOHHLIC CIIpaBOYHBIC CUCTCMBI:

— DNEeKTPOHHBIN KaTajior Hayunoit O6ubanoTeKu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DJeKTpOHHAas 6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/

— 9BbC Koncynbrant ctyaenra — http://www.studentlibrary.ru/
— O6pazoBarenbHas wiatdopma FOpaitt — https://urait.ru/
— 9BbC ZNANIUM.com — https://znanium.com/



https://academic.oup.com/book/8719?searchresult=1
https://academic.oup.com/book/41231
https://academic.oup.com/book/8719?searchresult=1
https://www.intuit.ru/studies/courses/10621/1105/info
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
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https://urait.ru/
https://znanium.com/

14. MaTepnanbHO-TeXHHYECKOe o0ecreyeHue

AyauTopus JUisl NPOBEICHNS 3aHATUHM JIEKIIMOHHOTO THIIA.

VYuebHas aynuTopus (KOMIBIOTEPHBIN Ki1acc) Ui MPOBEACHUS J1a00PaTOPHBIX 3aHATHH,
TEeKyIled W TMPOMEXKYTOYHOM aTTecTallMy JOJDKHA OBbITh OCHAllleHa O0OpyJlIOBaHUEM U
TEXHUYECKUMHU Cpe/ICTBaMH OOy4YeHHs: KOMIBIOTEp IpernojaBaTens (HOyTOYK), IepCOHAIbHbIE
CTYJI€HUYECKHE KOMITBIOTEPHI C MOAKII0UeHHEM K ceTH «HTepHeT» u obecrieueHneM J0CTymna B
JIEKTPOHHYI0 HMH(pOpMaIMOHHO-00pazoBaTenbHyto cpenry HW TI'Y. Jlnga  oroOpakeHHs
Mpe3eHTAlN HCTIONb3yeTCs MyIbTUMEINA-IIPOEKTOP, IMPOKOPOPMATHBIN IKpaH, aKyCTUYECKas
cucTema.

Ayautopun 1 TPOBEJEHUS WHAMBUAYAJIbHBIX M TPYIIIOBBIX KOHCYJIBTAIMM, |
MOMEIIEHUS JUIsl CAMOCTOSTEIbHOW PabOThI, OCHAILIEHHBIE KOMIIBIOTEPHON TEXHUKON U JOCTYIIOM
K cetu MHTepHeT, B DIEKTPOHHYI0 HH(POPMALIMOHHO-0O0pA30BaTENbHYI0 Cpeay M K
UH(POPMALMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Undopmanus o paspaboTunkax

IIames ]_—[MI/ITpI/Iﬁ BaI[I/IMOBI/I‘-I, JOLICHT Ka(bel[pbl HUHTCJUICKTYAJIbHBIX TCXHUYCCKUX
CHCTEM q)aKy.J'II)TCTa WHHOBAIIMOHHBIX TGXHOHOFHﬁ, KaHaAnaaT TCXHUYCCKHUX HayK.

EOHz[apqu AHTOH Cepr CCBHUY, OOLICHT Ka(l)e[[pbl HWHTCIUICKTYAJIbHBIX TCXHUYCCKUX
CHCTEM q)aKy.J'II)TCTa WHHOBAIITMOHHBIX T@XHOJ’IOFI/Iﬁ, KaHaAnaaT TCXHUYCCKHUX HayK.



