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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

Lenbr0 OCBOSHHSI JUCIUIUIMHEI SBISIETCSA (POPMUPOBAHHE CIECAYIOUIMX KOMITETCHIINA:

OIIK-2 Cnocoben pa3zpabaThiBaTh OpUTHHAIbHBIC AJITOPUTMBI U TPOTPaMMHBIE CPE/ICTBA,
B TOM YHCJIE C UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEJUIEKTYaJIbHBIX TEXHOJOTUH, AJIS PELICHUS
npodeccuoHaNbHBIX 3a7a4

OIIK-4 CnocobeH NpPUMEHATh Ha IMPAKTHKE HOBBIE HAay4YHBIC NPHUHLIUIBI MU METOJBI
HUCCIEeN0BaHUN

I1IK-2 Cnocoben pa3pabaTbiBaTh ammapaTHO-MIPOrpaMMHBIE KOMIUIEKCHI Ha OCHOBE
TEXHOJOTMIl HMCKYCCTBEHHOTO MHTEIUIEKTa JUIsl YIpPaBJICHUS MOABWKHBIMH OOBEKTaMH,
ABTOHOMHBIMM CUCTEMAaMU, TEXHOJOTUYECKMMHU JIMHUSAMH U IIPOLIECCAMHU.

PesynbpTaTramu 0CBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINEe WHAUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK 2.3 Hcnonb3yeT METOJIbl COBPEMEHHBIX HHTEIUICKTYalbHbIX TEXHOJIOTHUH A
peneHns npoeCCUOHATBHBIX 33124

HNOIIK 4.3 IlpumenseT Ha MpPaKTUKE HOBbIE HAy4YHbIE NPUHLOUIBI W METOJbI
UCCIIEN0BAHUI

UIIK 2.1 CnocobeH mpUMEHATb METOJbl MAIIMHHOTO OOYy4YeHHS IS pelleHus 3ajad
PO EeCCHOHAIBHON e TEIHHOCTH

UIIK 2.2 Cnocoben pa3pabaThiBaTh TEXHUYECKOE pEIICHHWE KOHIEMIMH alropUTMa
paboThl CUCTEM aBTOMATU3ALIMU U YIIpaBJIEHUS (WIN €€ 3JIEMEHTOB)

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— OcBOUTBH COBPEMEHHBIE METO/1bI 00PaOOTKH U aHAIM3a U300paKEHUH.
— Hayuutbcst npuMensaTs anmapatr nu@poBoil oOpaboTku H300paxKeHud Ui pelIeHus
NPaKTUYECKUX 3a/1a4 POPECCHOHATBHON IEATEIIHOCTH.

3. MecTo ucuMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOIl POrpaMMbl

Huctunnuaa otHOcUTCs K biioky 1 «Jlucuuminabl (MOTyn)».

JlucuuIuinHa OTHOCUTCS K 4acTh 0Opa3oBaTeNIbHOM Mporpammsbl, (GopMmupyemoin
y4aCTHUKaMU OOpa30BaTeNIbHBIX OTHOLIEHWM, mpesuiaraercs oOydaloolmuMcs Ha BbIOOD.
JucuuniuHa BXOAUT B MOAYJIb «MoOnysb Ha pyCCKOM SI3BIKE».

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 10 AUCHHUIINHE

Tperuii cemecTp, 3a4€T C OLIEHKOMN

5. BxoaHblie Tpeﬁonaﬂuﬂ AJik OCBOCHHUA JUCHUIIJINHBI

Z[J'ISI yCcrnemHOro OCBOCHUA JUCHUIIINHBI Tpe6y10TC$I PE3yJIbTAThI O6y‘leHI/I}I 1o
CICAyromuM AOUCHUILIIMHAM! ABTOMaTI/I3aIII/Ifl TEXHOJIOTHYCCKUX IPOLCCCOB U IMPOU3BOACTB,
I/ICKYCCTBGHHHﬁ HHTCIJICKT U MAllIMHHOC o6yquI/Ie.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TNCUMILIUHBI

OOw1ast TpPyA0EMKOCTh AUCHUILTUHBI COCTABISAET 5 3.€., 180 uacoB, U3 KOTOPHIX:
-JIeKIUu: 6 4.
-nabopatopusie: 20 4.
B TOM YHCJIE IpaKTH4ecKas moaroroska: 10 d.
O0BeM caMocTOATENbHOM pabOTHI CTY/I€HTA ONpeAEIIeH YUeOHbBIM IIIIAHOM.



8. Coaep:xkanue TUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tema 1. [loHsITHE TEXHUYECKOTO 3pEHUSL.

OOcyxnatorcs 0a30Bble NOHATUM 00JACTH TEXHMYECKOI'O 3pEHHUs, IIBETOBBIE
NPOCTPAHCTBAa HM300paKEHUI, a TaKKe YCTPOHCTBO M THUIBI NPUMEHAEMBIX B TEXHHMYECKOM
3pEHUH CEHCOPOB.

Tema 2. AnroputMbl 00pabOTKH H300paKEHUH.

OO6cyxaaroTcss OCHOBHBIE MPUHIMIIEI PabOThI CYIIECTBYIOIIUX AJITOPHUTMOB OOpabOTKH
U300paXeHM, pacCMaTPUBAIOTCS TPOCTEHIIME onepanuu  GUILTPALUN  HM300paKeHUH,
U3BJICUCHHE TPU3HAKOB OOHEKTOB.

Tema 3. Anroputmsbl pacrio3HaBaHus 00pa30B Ha U300paKEHUH.
OO0cyxnaroTcs aNropuTMbl IOUCKA JIOKAIbHBIX OCOOEHHOCTEH Ha M300pakKeHUH, U HUX
IIPUMEHEHHE B 3a]]aue paclo3HaBaHUs 00pa3oB.

Tema 4. HpI/IMeHeHI/Ie HCKYCCTBCHHOI'O MHTCJIJICKTA B CUCTCMAX TCXHUYCCKOI'O 3pCHUA.

OO6cyxmaloTcss OCHOBHBIE dTambl pa3pabOTKM CHUCTEM TEXHHUYECKOTO 3pEeHHsl C
UCIIOJIb30BAHUEM MCKYCCTBEHHOI'O WHTEIJIEKTA, CYIIECTBYIOIINE APXUTEKTYPbl HEMPOHHBIX
ceTeil Ans pemieHust 3amad oO0pabOTKU H300paXKeHH, a TakKe METPHUKH OIICHKH KauecTBa
00y4YEHHBIX MOJICIICH.

8.1. Ilepeuensb J1a60paTOPHBIX padoT

1. O6paboTka n300pakeHuit ¢ momonisio Python, 3amava cermenranuu;

2. OmpenernieHne ONOPHBIX TOYCK Ha N300pasKECHUH;

3. ®opMupoBaHHEe BEKTOPOB IMPU3HAKOB JUIS PpEIICHUS 3aJauyd  JICTCKIMH Ha
N300paKCHHH;

4. Co3gaHue CUCTEMBI TEXHUYECKOTO 3pEHUS JIJIsl KOJIECHOTO podoTa.

9. Tekyuiuii KOHTPOJIb MO AUCHUILINHE

Texymuii KOHTPOJIb IO JWUCHUUIUIMHE MPOBOAUTCS IyTEM KOHTPOJIS MOCEaeMOCTH,
IPOBEIEHUS] TECTOB IO JICKIIMOHHOMY MaTepuaily, BBIIOJIHEHUs JabOpaTOpHBIX paboT Hu
¢ukcupyercs B popMe KOHTPOJIBHON TOUKH HE MEHEE OJTHOTO pa3a B CEMECTP.

Texymmii KOHTPOJIb BBINOJIHEHHUS JTAOOPATOPHBIX PabOT MPOBOIUTCS B (popMe YCTHOTO
ornpoca M MUCBMEHHOro oOT4yeTa, O(OpMIIEHHOro Mo uToram 3aHsTHUs. OLIEHUBAIOTCS XOJ
nabopaTopHOil  paboOThl, JOCTUTHYThIe pe3ynbTaTbl, odopmieHue cormacio ['OCT,
CBOEBPEMEHHOCTb CPOKa CJIa4H.

Jlns arrecTanuu OOydYaloIIUXCs Ha COOTBETCTBUE MX TMEPCOHAIBHBIX JIOCTHUIKEHUMN
CO3/1aHbI OLIEHOYHbIE MaTepUasbl MO JUCLMILIMHE, BKIIOYAIOLIME METOANUECKUE MaTepraibl 10
BBIMIOJTHEHUIO BCEX BMJIOB TEKYILIErO0 KOHTPOJISI, MO3BOJISIIOIIME OLCHMBATh 3HAHUS, YMEHUS,
HaBBbIKU ¥ YPOBEHb IPHUOOPETEHHBIX KOMIIETEHIINUH.

TunoBele 3amaHusi, MHCHONb3yeMble JJsI OLIGHKU pe3ylbTaroB  OOydeHHs U
XapaKTepu3yIole 3Tanbl (GOPMUPOBAHMS COOTBETCTBYIOLIUX KOMIIETEHIIMM, MpeICTaBIeHbl B
OLICHOYHBIX MaTepHuaax.

OueHouHbIE MaTepHUajbl TEKYIIEro KOHTPOJA pa3MelieHsl Ha caiite TI'Y B pasnene
«Mudopmanmst 06 odbpazoBarenbpHOM mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. Mops10k MpoOBeaeHUsI U KPUTEPUH OIleHUBAHUS MPOMEKYTOUYHOM aTTeCTAIUH

IIpu BbICTaBIEHUU UTOTOBOW OLIEHKH YUYMTHIBAIOTCS OLIEHKH, [TOJIyYEHHBIE CTYAEHTOM BO
BpeMs TEKYIIEro KOHTPOJIS, a TAKXKE OLIEHKA IIPU clladye 3a4eTa C OLICHKOM.



Bo Bpems npoBenieHUs 3a4eTa ¢ OLIEHKOM CTYAEHTY BBLAAETCSA 2 BOIpOCa MO M3y4aeMou
mucuuruinHe. Ha moarotoBky k otBeTy orBoautcst He 6onee 10 munyt. Ilocne yero cryaeHt B
yCTHOH (opme oOTBeyaeT MPEenoAaBaTell0 Ha IOCTaBICHHbIE BOMNpockl. B ciydae
MpeaoCTaBJICHUA HCIIOJIHBIX OTBCTOB, MPCIIOAABATCIIb MOXCT 3aaTh CTYACHTY 1 YTO‘-IHSIIOH_[I/Iﬁ
BOIIPOC.

IIpu moAroToBKE K 3a4€Ty C OLIEHKOW BHAYajle CIEAYEeT POCMOTPETh BECH MaTepHall 1o
cIaBaeMOW JMCLUMIUIMHE, OTMETUTh id ceOsi TpyaHble Bompochkl. OOs3aTeNIbHO B HHX
pasoOpathcs. BiageTs HaBbIKaMu, MOJYYSHHBIMH Ha J1a00OPaTOPHBIX 3aHATUAX. [ ycnemHoro
OCBOGHHUS JUCUUIUIMHBI Yy4YallleMycsl pPEKOMEHIYeTCS O3HAaKOMHUTBCS C JIUTepaTypol u
MaTepuaiamHu, IIpeICcTaBICHHbIMU B pasjene 12.

Hrorosas olieHKa 10 IUCHUILUIMHE ONpeensercs no Gopmye:

OI/ITOFOBaﬂ = 0,5 * OHaKOl’[J’IeHHaﬂ + O,S * OI/ITOFOBOFO KOHTPOJIA,

rae  Ownakonnennas — CpelHsAsS apudMeTHUecKass OLIeHKa, CcOocTosAmias U3 OICHOK,
HAKOINNICHHBIX 3a NPOXOXKACHUC TCKYIICTO KOHTPOJIA U BBIIIOJIHCHUC CaMOCTOSITEIIbHOM pa6OTBI;

Ourorosoro koutpons — OLEHKAa HTOrOBOro KoHTpojs. IlpocraBisieTcss 3a mpoxoxaeHue
KOHTPOJIBHOT'O UCTIBITAHUS (Cjaua 3a4eTa ¢ OIICHKOM) B yCTHOH (opMme.

Onenka cTtaBUTCS MO NATHOAUIbHON mikane. OKpyriieHHe OLEHKH IPOU3BOJIUTCS B
M0JIb3Y CTYJEHTA.

OneHouyHbIe MaTepHaIbl ISl TPOBEACHUS MPOMEXKYTOYHON aTTECTAllMM Pa3MEIICHbI Ha
caite TI'Y B pasmene «Mupopmanus o0  oOpa3oBaTelbHON  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHHue

a) DJIEKTPOHHBINA y4eOHBIH KypC O AMCIUILIMHE B JJIEKTPOHHOM yHHUBepcuteTe «iDO» -
https://Ims.tsu.ru/course/view.php?id=22735

6) OHGHO‘IHHG MaTepHrajibl TCKYHICIO KOHTPOJIA H HpOMe)KYTOHHOﬁ arrecraguu 110
JUCILMIIIIMHE.

B) MeTtoauueckue yka3aHus M0 MPOBEICHHIO JaOOpaTOPHBIX PadoT.

r) MeTtoaudeckue yka3aHusl 10 OpraHU3ali CaMOCTOSTENIbHON pabOThI CTYAEHTOB.

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— OOpaboTka M300pakeHUH B cUCTeMax OOHApY>KEHHsS U COMPOBOXKIEHHUS OOBEKTOB.
Knaccuueckue merons! : yuebHoe nocodue / I1. B. babdasn, B. C. Mypasses, C. A. CmupHOB, B.
B. CtpotoB. — Ps3anb : PI'PTYVY, 2024. — 168 ¢. — ISBN 978-5-9912-1098-0.

— Muggleton, S., Chater, N. Human-Like Machine Intelligence. — Oxford: Oxford
University Press, 2021. - 438 c.. 9780198862536. - Tekct : saektponHbiit. - 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) IOTOJTHUTEIbHAS JTUTEPATYpa:

— TI'oncanec P. IudpoBas obpaboTka m3oOpakeHuit. M3ganue 3-e, WcnpaBiIeHHOE U
nomotaenHoe / P. Toncarec, P. Byzc. - Mocksa : Texnocdepa, 2012. - 1104 c. - ISBN 978-5-
94836-331-8;

— bopucosa, 1. B. Ludposeie meTonsl oOpabotku uHpopmanuu / bopucosa U.B. -
Hosocubupck : HI'TY, 2014. - 139 c.: ISBN 978-5-7782-2448-3. - Tekct : >MeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/546207;

— bonotoBa, FO. A. Meroapl U anTOPUTMBI MHTEIUIEKTYalbHOU 00pabOTKU IUGPOBHIX
n3o0paxkenuit : yued. mocobme / FO.A. bomoroBa, A.A. [Hpyku, B.I'. Commpian ; Tomckuit
MONUTEXHUYECKUH  yHuBepcutreT. - Tomck : W3a-Bo ToMCKOTO MOMMTEXHUYECKOTO



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

yuuBepcutera, 2016. - 208 c. - ISBN 978-5-4387-0710-3. - Tekct : snmektponHbii. - URL:
https://znanium.com/catalog/product/1043928;

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

B) OCHOBHAs U JIOIOJHHUTENIbHAS JINTEpATypa sl TUCHMILIHHBI «ViSioNn systems» Moyis
110 BbIOOpY Ne2 Ha aHTIIMIICKOM SI3bIKE

OcHoBHas TuTeparypa:

— 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 : siekrtponnsii. - URL:
https://academic.oup.com/book/41231.

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

JlononHuTenbHas IUTEPATypa:

— Gonzalez R. C., Woods R. E. Digital Image Processing. 3rd edition. Upper Saddle
River, NJ: 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. - Tekcr : amekrponnsii. - 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) pecypcsl cetu IHTepHeT:

— boBeipuH, A. BBeneHune B pa3paboTKy MyJIbTHUMEIMMHBIX TPHIOXKE- HHUHA C
ucnosp3oBanuem Oudmnorek OpenCV wu IPP [Onekrponssiii pecypc] / A. BoBeipuH. —
OJNeKTpOH. TeKcToBble JaHHble. — M. : VHrepHer-YHuBepcuter WH- (opManoHHBIX
TexHonornit (MHTYUT), Pexnm JOCTYTIA:
https://www.intuit.ru/studies/courses/10621/1105/info .

13. Mlepeuens UHPOPMAIMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOIHO pacIpOCTPaHIEMOEe MTPOrpaMMHOE 00eCIICUeHHE:!

— OC Windows 10 Pro, Microsoft Office crangaptasiit 2010, Dr. Web Desktop Security
Suite, Opay3ep mocneaHe Bepcun,

— MyOJUYHO JOCTYITHBIC 00JIAYHBIC TEXHOIOTUH (SIHIEKC TUCK H T.I1.);

— ROS Noetic;

— Visual Studio Code;

— cpena pazpadotku Pycharm Community;

— cpena paspabotku Jupyter notebook.

0) UH(POPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTaaor Hayunoii 6ubMoTeKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

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



https://znanium.com/catalog/product/1043928
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/
http://www.studentlibrary.ru/

— O6pazoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/

14. MaTepuajibHO-TeXHHYECKOE 00ecneuyeHue

AynuTtopust 1711 TPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIIA.

VYyeOHnast aynutopus (KOMIBIOTEPHBIN KJacc) Ui MPOBeACHUs Ja00PaTOPHBIX 3aHITHIA,
TEKyIIe W TMPOMEKYTOYHOW aTTeCTallMi JOJDKHA OBITh OCHAIlleHAa OO0OpYyJOBaHHEM U
TEXHUYECKUMHU CPEJCTBAMHU OOYyYEeHHMsI: KOMIIBIOTEp IpernojaBaTens (HOyTOyK), MmepcoHaibHbIe
CTYJIEHYECKHE KOMITBIOTEPHI C MOAKIIOYCHUEM K ceTn « HTepHeT» U oOecrneueHneM J0cTyna B
JJIEKTPOHHYIO HMH(pOpMannoHHO-o0pa3oBarenbuyto cpexy HUW TI'Y. Jlng oroOpakeHus
MPE3CHTAIMIA HCIIONIB3YETCs MYJIBTUMEIUA-TIPOCKTOP, IHPOKOPOPMATHBIN IKpPaH, aKyCTUUECKAs
cucTema.

Aynutopun IS TPOBEJCHUS WHIAMBUIYAIbHBIX W TPYININOBBIX KOHCYJIbTAllUd, U
MOMEILEHUSI ISl CaMOCTOSITEJIbHOM paboOThl, OCHAIIEHHbIE KOMIBIOTEPHONH TEXHUKOM U
JOCTYIIOM K ceTH MHTepHeT, B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIILHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmauus o paspadoTunkax

Hlames Jmutpuii BagumoBuu, pouneHT kadenpbl HH(OPMAILMOHHOIO obecredeHus
WHHOBAIlMOHHOW ~ JEATENbHOCTH  (DaKysIbTeTa WHHOBALMOHHBIX TEXHOJOTHUH, KaHIWAAT
TEXHUYECKUX HayK.

Bonnapuyk Anton CepreeBwy, noueHT Kadenpbl HH()OPMAIMOHHOTO OOECIeYeHuUs
MHHOBAllMOHHOW  JEATENbHOCTH  (DaKyJbTe€Ta WHHOBALMOHHBIX TEXHOJOTMH, KaHAWAAT
TEXHUUYECKUX HayK.
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