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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

Iesbto 0CBOCHMSI JUCLUILUIMHBI ABIsIETC (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLINH:

— OIIK-2 — cmocoOHOCTh TPUMEHSTHh KOMIIBIOTEPHBIE/CYNIEPKOMITBIOTEPHBIE METO/IHI,
COBPEMEHHOE ITPOrpaMMHOE 00eclieYeHue, B TOM YHCIe OTEYECTBEHHOI'O MPOUCXOXKICHUS, IS
peteHus 3a1a4 npopecCuOHaTbHOM;

—IIK-2 — cnocoGHOCTh MPOEKTUPOBaTh 0a3bl JAHHBIX, Pa3padaThIBaTh KOMIIOHEHTHI
IPOTPAMMHBIX CHCTEM, 00eCTIeUrBaOIUX paboTy ¢ 6a3aMu JaHHBIX, C TOMOIIBI0 COBPEMEHHBIX
UHCTPYMEHTAJIBHBIX CPEJCTB U TEXHOJIOTHH.

PesynpTaTramMu OCBOEHUS TUCIMILIMHBI SBISIOTCS CIEAYIOIMINE HHIUKATOPHI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-2.1. — 3HaeT OCHOBHBIE MaTeMaTHYECKHE METOJbl B 3a/auax pPacHO3HABAHUS
00pa30B U KOMITBIOTEPHOT'O 3PEHMSI.
NOIIK-2.2. — Bmageer 0a30BbIM AITOPUTMHUYCCKUM allllapaToM, MPUMEHSIEMOM B

KOMITbIOTEPHOM 3pEHMU: NIPpeo0padoTKa (BOCCTAaHOBIEHNUN) N300PaKEHUMH, BBIJICIIEHUH AeTallel
U TPU3HAKOB HAa M300paK€HUH, CETMEHTalUs M300paKeHWi, OOHApy>XEHHE W PACIO3HABaHUE
00BEKTOB Ha U300paKEHUSAX.

NOIIK-2.3. — ymeer peann30BbIBaTh BBIOpAaHHBIE WM Pa3paOOTaHHBIC AITOPUTMBI IS
pelLIeHHs] KOHKPETHBIX 3a/1a4 KOMIIBIOTEPHOI'O 3PEHUSI.

NIIK-2.2 — ymeeT OCyIIECTBIISATh MOUCK, XpaHeHHUE, 00padOTKy M aHaIu3 UHPOPMALUU
U3 Ppa3IMYHBIX HCTOYHHMKOB M 0a3 JaHHBIX, NPEACTaBIATH ee B TpedyemoMm Qopmare ¢
UCTIOJIb30BaHUEM WH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA.

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— ®opmupoBaHUEe Yy CTYAEHTOB 3HaHWA MaTeMaTHYECKUX OCHOB M aJIrOPUTMOB
pacrio3HaBaHMs 00pa30B U KOMITBIOTEPHOT'O 3PEHMS.

— ®opmupoBaHUE y CTYJIEHTOB MPAKTUUYECKUX HABBIKOB pa0OThI C HM300pAKEHUSMHU U
pelLIeHHs IPUKIIAJHBIX 33/1a4 aHAJIN3a U300pakeHHH.

3. MecTo IUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuumiauHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHON MporpaMMmel, Qopmupyemoin
YYaCTHHUKaMHU O0Opa30BaTENIbHBIX OTHOIIEHWH, TMpejyiaraercs oOydJaromuMcs Ha  BbIOOD.
JucuuninHa BXOIUT B MOAYJb MICKyCCTBEHHBIN MHTEIIEKT.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALIMM 110 AUCHHUIINHE

CenbMoli ceMecTp, 3a4eT C OLEHKOU

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiIA OCBOCHHUA JUCHUIIJINHBI

Jlis  yCHemHoro OCBOEHHUS AUCHUIUIMHBI TpeOYyIOTCS pe3ynbTaThl OO0y4eHHsS 1O
CICNYIOIIMM JUCHUIUIMHAM: «BBeleHwe B HHTCIUIEKTYaIbHBIM  aHAIM3  JIAHHBIXY,
«MareMaTH4eCKHi aHaIu3», «AITOPUTMBI U CTPYKTYPBI JaHHBIX).

6. SI3bIK peaju3anuu

Pycckuit

7. O0beM TNCUMILIHHBI

OO61mas TpyA10eMKOCTh TUCIUIUTHHEI cOCTaBisieT 3 3.e., 108 yacoB, U3 KOTOPBIX:
-JIekuu: 16 4.

-IpaKTUYeCcKue 3aHsATus: 32 4.

O6beM caMOoCTOATENIbHON pabOThI CTY/IEHTA OIpeiesieH Y4eOHbIM IJIaHOM.



8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPUPOBAaHHOE MO0 TeMaM

Tema 1. Pacmo3snaBanue o0pa3os.

Omnpenenenusa. MaremaTnueckass mocTaHoBKa 3anaud. Kiaccudukanus ¢ MmoMoIibro
pematomux  Qynkumii. Krnaccudukamuss ¢ mnoMomp0  (QYHKIHHM PacCTOSHUS. AJITOPUTMBI
KJIacTepu3aluK (BEKTOPHOTO KBaHTOBaHMs). MeToa (MalinHa) OnOpHBIX BEKTOpoB. Heliponusie
ceTH U mpobiieMa pacro3HaBaHusa. MeTos noTeHIHanbHbIX GYHKIMH. CTaTUCTHYECKHUM MOAXO0T
B PaclO3HaBaHUHU 00pa30B.

Tema 2. [Tonydenue undpoBbix n300paxeHuid. L{BeToBbie mpocTpaHCTBa.
@du3nueckue OCHOBBI PErMCTPALMU JAHHBIX IU(poBbBIMH (oToanmnapaTamu. L[BeToBbIE
MPOCTPAHCTB. BUbI N300pakeHHMIA.

Tema 3. Jluckpernzanusi 1 KBAHTOBaHUE HETIPEPBIBHBIX N300PAKEHUH .
Jluckperuzaius HenmpepbIBHBIX n300paxkeHuii. KBanToBaHne n300paxeHUH.

Tewma 4. Yayumenue kauecTBa n300paxeHusI.
JluneitHoe = KOHTpacTupoBaHue  u3zoOpaxenus. [IpeoOpasoBaHue  rucTorpamm,
SKBaJIM3ALIUA.

Tewma 5. [IpocTpancTBeHHast GUIBTpAITHSL.

Crnaxuaronie  GuiabTpel (QUIBTPHI HU3KHAX YACTOT). YBEIMYHMBAIONINE PE3KOCTh
¢bunbTpel  (GunbTpel  BbICOKMX 4YacToT). DunsTpel Ha oOcHOBe omeparopa Jlammaca.
MaremaThueckue OCHOBBI TEOpUU JIMHEHHBIX COIVIACOBaHHBIX (UIbTPOB. MenuanHas
bunbrpamus. OunbTpsl oOHapyxeHHUs Trpanuioneparopsl Pobeprca, Cobena, IlpeBurr,
nerektop Kanum).

Tema 6. bunapublie u3o0pakeHus

bunapuzaiius TOTYTOHOBBIX W IBETHBIX H300paxkeHuil. Mopdonorus OuHApPHBIX
n300paxkeHWi. BbIIeneHne W MapKUpOBKa CBsI3HBIX oOmactedd. [loacuér oOBEKTOB Ha
n3zo0paxxenuu. CBoiicTBa obnacteil. Ckenerusanus ooacTei.

Tema 7. CermenTanus n300pakeHUH.

O6mme cBenenus. CerMeHTanus IMOJTYTOHOBBIX H300pakeHuit. CrnusiHue oO0acTeil.
HapamuBanue ob6nacreir. CerMeHTaIsl MHOTO30HATBHBIX (IIBETHBIX ) M300paXKEHUH C TTIOMOIIIBIO
MeTonoB  kiacrepuszanuu(anroputMbl - k-cpenanx u ISODATA). Cnocobwsl  ommcaHust
BBIJICTICHHBIX 00JIacTei.

Tema 8. Knmaccudukarus TekCTypsl H300paxeHus (TEKCTypHasi CerMEHTAIHs).

Onpenenenue TeKCTypbl. TekcTypa, TEKCENIbl M TEKCTYpHbIE CTaTUCTUKH. TekcelbHOe
onvcaHue TekcTyp. KoimyecTBeHHbIE XapaKTEpUCTHKH TEKCTyp. IInoTHOCTH M HampaBiieHue
KpaeB. JlokanbHOE IBOMYHOE pa3zOueHue. BoluncieHne XapakTepHBIX MPU3HAKOB Ha OCHOBE
MaTpHULBI BXOXKIECHUN. JHEPreTHUECKHE TEKCTYPHBIE XapaKTepUCTUKH JlaBca.

Tema 9. [IpeoOpa3zoBanne Xada.
Kiaccuueckwnit anroputm npeodpazoBanus Xada. O600meEnHoe mpeodpazoBanue Xada.

Tewma 10. J[eTeKTOpBI U TECKPUITOPHI.
Oo6mme cBenenus. Jlerekropsl yrioB (Mopasena, Xappuca, lIu-Tomacu, ®épcrhepa,

FAST). derextop u nuckpuntop SIFT, leckpuntopst HOG, KonTekct ¢popmsl.

Tema 11. ITouck 00beKTOB Ha U300paKEHUH



Meton Buonsl-Jlxonca (MHTerpanbHble H300pa)xKeHus, MpU3HaAKu Xaapa, IpUMEHEHUE
Kackaja mpu3HakoB Xaapa, OyCTHHT).

Tema 12. Pacnio3naBanue yepes xell.
Wnes anroputma monydeHHUs Xema W300paxeHws. [leplenTHBHBIC XEII-arOPUTMBI.
Mepa cX0XKeCTH N300payKeHUMH.

Tema 13. CBEpTOUHBIC HEUPOHHBIE CETH.
ApxuTtekTypa cBEpTOUHON HEMPOHHOU ceTH. CBEPTOUHBIH CII0M KaK CPeCTBO T'eHEpaluu
IPU3HAKOB U300PAKEHHUS.

Tembl 3a1aHUil IS IPAKTHYECKUX 3aAHATHIA
1. Knaccudukamus ¢ moMOoIIbI0 JIUHEHHBIX ()YHKIIHHA.
KommbrorepHoe 3penne Ha ocHoBe OpenCV.

2. bunapuszanus n3o0paxeHus

3rakoMcTBO ¢ oudsmoTekoit OpenCV, ¢ e€ coctaBoM, 6a30BBIMH BO3MOKHOCTSIMU U OOBCKTaMH.
Pa3pabortath nmporpamMmy OHMHApHU3AIMU TOJTYTOHOBOTO H300PAXKEHHUS C HCIIOJIb30BAaHHEM
oubmotexn OpenCV. IIpenBapuTenbHO ISl TOJyTOHOBOTO N300paskeHUs IIOCTPOUTH
THCTOTPaMMY SIPKOCTEH, Ha KOTOPO MOYKHO UHTEPAKTHBHO 3a/1aBaTh MIOPOTOBBIC 3HAUCHHUS JISI
OMHapHU3alUU.

3. CermeHnTanuust U300pa>keHus

Pa3paborare nporpammy CerMeHTaIMU H300paKeHUsT METOIOM K-CpeaHUX ¢ UCIOIb30BaHUEM
oubmotexn OpenCV. /[ momyTOHOBOTO N300payKeHHsI IPEIBAPUTEIHHO IOCTPOUTH
THCTOTPaMMY SIPKOCTEH M OLICHUTb T10 ATOH TMCTOrpaMMe ONTHMAIIbHOE 3HaYeHue K.

4. Beiienenue KpaéB Ha M300paKEHUH.

PaspaboTtars nporpamMmMy BbIIENIEeHUS KpaéB Ha n300pakeHnu GuibTpom Coberna u IeTEKTOPOM
Konnu ¢ ucnonb3oannem 6ubnuorekn OpenCV. Ouenuts paboTy IporpaMMbl Ha TECTOBOM
N300paXKeHUH.

5. Belgenenue Kito4eBbIX TOYEK.

Pa3paboTtaThk nporpaMmy, BBIOJHSIONIYIO CIEAYIOIINE AEHCTBHS C UCTIOIb30BaHUEM
oubmorexkn OpenCV:

— BBIZIETICHHE Ha U300paKeHUH KIIIOUEBBIX TOUEK Ha OCHOBE aJIrOpUTMa JIeTeKTopa Xappuca
— BBIZICTICHHE Ha N300paKEHUH KITFOUEBBIX TOUEK M MMOCTPOEHHUE JECKPUIITOPOB ITUX TOUEK Ha
ocHoBe anroput™a SIFT. OnieHuTh paboTy NporpaMMbl Ha TECTOBOM H300pa’keHUH.

6. ITouck 00beKTOB Ha U300pAKEHUN
Peanuzamus metona Buonbi-J[)koHca moncka OOBEKTOB Ha M300paXEHUU C HCIOJIb30BAHHEM
oubmuorexku OpenCV.

7. CpaBHEHUE U300pAKEHUI C TOMOIIBIO XEIIMPOBAHUSI.
Peanuzainus Merona CpaBHEHHs H300pak€HHIl HAa OCHOBE XEHIMPOBAHMS C HCIIOJIB30BAHHUEM
oubmuorexku OpenCV.



9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Merogudyeckue MarepHansl Ui IPOBEACHUS IPOMEKYTOYHOM aTTECTallUd 110
JUCLUTIIINHE.

JUid NpOXOXKIEHUS TNPOMEKYTOYHOW aTTECTALlMM CTYNEHT JOJDKEH IOATOTOBUTH
pedeparbl o 4eTelpéM Temam. [Ipu 3TOM 11Be TEMBl ONpPENeNsIOTCs IMperojaBaTesieM, a JBe
CTYACHT BBIOMpAET CAMOCTOSTENBHO M3 OOLIEro CHucka TeM JIEKIMH 10 JUCLMIUIMHE,
[IEPEYUCIICHHBIX B I1.8.

Pedepar nmpeacraBinser KpaTkoe H3JIO0XKEHHE B MMCbMEHHOM BHJE COIEPKAHUS TEMBI.
O0BéM pedepaTa orpaHMYeH — KOJUYECTBO 3HAKOB HE JOJDKHO MPEBBIMIATh YKa3aHHOU
[pernojiaBaTeseM BEJIMYMHBL. JTa BEJIMYMHA OPHUEHTUPOBOUYHO ompenensercs B 70% oT o0béma
KOHCIIEKTAa IIPENOJaBaTes 110 TEME.

Ecnu 00bEM pedepaTa npeBbllIaeT 3aJaHHbI 00bEM, TO pedepaT He pacCMaTpPUBACTCS U
BO3BpAILlAETCs HA 10padOTKY.

Pecdepatsl o kax10il TeMe OLIEHUBAIOTCS OTAEIBHO.

Kpurtepumn onenku:
- cozeprkaHue pedepara J0KHO COOTBETCTBOBAThH pedepupyemMoii Teme;

- pedepat AOKEH OTpakaTh MOHUMAHKUE CTYJEHTOM peepupyeMoil TeMbI;

- pedepar AOIKEH OTpakaTb yMEHHUE CTYJEHTa CTPOUTH LEIOCTHOE, MOCIEe10BaTEIbHOE
W3JI0KEHUE TEMBI C UCIIOJIb30BAaHUEM CIIELIMAIBHON TEPMHUHOJIOTHH;

Kax i pedepat orieHuBaeTCs 1Mo NATHOAIIFHON CUCTEME OIICHKAMU: «OTIIMIHOY,
«XOPOLIOY, «YJOBJIETBOPUTEIBLHO», KHEYIOBIECTBOPUTEIILHOY.

10. Mops1ok NMpoBeAeHUsI H KPUTEPUH OLIEHUBAHUS MPOMEKYTOYHON aTTECTAIIUH

JlBa pedepara TOTOBATCS W CHAKOTCSA IOCIE MPOXOXKICHHS TOJIOBUHBI JICKIIMOHHOTO
Kypca. OcraBmuecs 1Ba pedepara roTOBITCS U CIAIOTCS B KOHIIE JIEKIIMOHHOTO Kypca.

HroroBasi oleHKa BBICTABJSICTCS KaK CpEIHEE 10 OIECHKAaM 3a KaXIbIH M3 YeThIPEX
pedeparos.

O1eHKa BBICTABISICTCS IMOCIIE TOTO, KaK OyIyT BBIMOJHEHBI HA MPAKTUYCCKUX 3aHATHIX
BCE 3a/IaHMSL.

OreHka «OTIMYHOY CTaBUTCA 3a pedepar, KOTOPBINA MOTHOCTHIO PACKPBIBAET COJIEPKAHUE
TEMBI, HAIIMCaH C UCIIOJIb30BaAHUEM CHGIII/I&JIBHOﬁ TCPMUHOJIOTUH.

OreHka «XOpomio» cTaBUTCA 3a pedepar, KOTOPBIM B IIEIOM PacKpbIBaeT COAEp KaHUE
TEMBI, HO C HCAOCTaTKaMH, [JId YCTPAaHCHHA KOTOPBIX H€O6XO)II/IMO OTBCTUTh Ha
JOTIOTHUTETbHBIE BOMPOCHI.

OrneHka «yIOBJICTBOPUTEIIBHO» CTaBUTCS 3a pedepar, KOTOPHIH JUIIb YaCTUIHO
pacKpbIBaeT TEMY, a TAK)Ke HE OTPaKaeT BIaJICHUE CIIeUaIbHOW TEPMUHOIOTHEH.

OrneHka «HEYIOBICTBOPUTEIIBHO» CTaBUTCS 3a pedepar, KOTOPBId HE pPACKPHIBACT
coJiep’KaHue TeMbl, K coJiep)KaHue pedepaTra He COOTBETCTBYET pedepupyemMoii Teme.

11. YyeGHo-MeTOAMYeCKOE 00ecieueHUe

a) DnekTpoHHbINA yHUBEpCcUTET «Moodley, kak cpeIcTBO KOMMYHUKAIIHH.

6) OneHouyHble MaTepHallbl TEKYIIETO KOHTPOJSI U TPOMEKYTOYHOW aTTecTaluu Io
JTUCIIUTIITNHE.

B) MeTtonnueckue yka3aHus 1O BBIIOJIHEHUIO 33JJaHUN HA TPAKTUYECKUX 3aHSITHSIX.

3aHATHS TO JUCHUIUIMHE TPOBOASATCS B KIAacCHYecKod Qopme B BHIE JEKIUH U
MPAKTUYECKUX 3aHATHIM:

— JIEKIUS — B BUJE CUCTEMATHYECKOr0 U TIOCJIEI0OBATEIBLHOTO U3JI05KEHUS MTPENOJaBaTEIEM

OCHOBHOI'0 TEOPETUYECKOI0 MaTepuaia. B Hauase 3aHATHS JAETCA aHHOTAIMs U3J1araéMoro

pasnena(yiekiuu) B KOHIIE JEKIUK MOABOAUTCS KPATKUM UTOT U3JI0KEHHOTO Ha JICKITUU

Marepuaa.

— MPAKTUYECKUE 3aHATUS — O] PYKOBOACTBOM IPENOIaBaTENS CTYAEHTHI C UCIIOJIb30BAaHUEM



HEOOXOUMBIX MPOTPAMMHBIO-TEXHUYECKHX CPEJCTB M UCXOHBIX JAHHBIX BHITOTHSIIOT
CHelalbHbIe 3a/1aH1s, HApaBJICHHbIE HAa YIIyOJIeHHe U 3aKPETICHHE MOTyYE€HHBIX O
peIMeTy 3HaHMIA;, paboTa 10 BHIMOJTHEHUIO 33/IaHUH COCTOUT U3 SKCIIEPUMEHTAILHO-
MIPaKTUYECKOW YaCTH ¥ MHTEPIIPETALMHU NOJIYYEHHBIX PE3yJbTATOB HA OCHOBE
TEOPETUYECKUX 3HAHUU.

OO0s3aTeNbHBIME TIPU U3YyYCHUH AMCUUIUIMHBI «Pacno3HaBanue oOpa3oB W KOMITBIOTEPHOE
3pEHUE» ABISIOTCS CIEIYIOIME BUJIbl CAMOCTOSATENILHOW PaOOTHI:

— pa300op TEOPETHUYECKOr0 MaTepHaja 1o y4ueOHUKaM U KOHCIIEKTaM JICKITHIA;

— IOJArOTOBKA K IPAKTUYECKUM 3aHATHUIM IIOCPEICTBOM U3YYECHHSI METOAUYECKUX

PEKOMEHIALMI JUIs BBIIIOJIHEHUS 3a/1aHUM, a TaK K€ KOHCIIEKTOB JICKLIUN U PEKOMEHIYEMON

JIUTEPATYPHI.

12. Ilepeyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHAs JUTepaTypa:

— I'oncanec P., Bync P. Hudposas 06paboTka m3o0pakeHU# : mep. ¢ aHTJ. / MOoA pell.
IT.A. Youna. M.: Texnocdepa, 2005. 1072 c.

— I'pysman U.C., Kupuuyk B.C., Kocwix B.IL., Ilepersrun I'.U., Cnextop A.A.
[MudpoBast obpaboTka wu3zoOpakeHuid B HHDOPMALMOHHBIX cUCTeMax: ydeOHoe mocodue.
Hoocubupck, 2002. 352 c.

— Bmunbrep 10.B., XKentos C.IO., bonmapenko A.B. u ap. OOpaboTka u aHamus
n300paxeHUi B 3a/1a4yax MalIMHHOTO 3peHust. — M.: @usmarknura, 2010. — 672 c.

— JI. lamupo, k. Crokman. KommnerorepHoe 3penue = Computer Vision. — M.: bunowm.
Jlaboparopus 3uanmii, 2006. — 752 c.

— HpBua Popcaitt, XKan Ilonc. KommnbrorepHoe 3peHue. COBpEMEHHBIM MOAXOI =
Computer Vision: A Modern Approach. — M.: «Buibsimey, 2004. — 928 c.

— AA. Jlykpsauna ,A.I'. umkun. Hudposas o6paboTka Buaeonzodpaxenuii. — M.:
«A#-3Oc-Oc Ipecer, 2009. — 518 c.

— XKentos C.}O. u np. O6paboTka 1 aHanu3 U300pakKeHUI B 3a/1a4axX MAIIUHHOTO 3PEHHUS.
— M.: ®usmarknura, 2010. — 672 c.

— Konep A., bpaacku I'. Uzydaem OpenCV 3 = Learning OpenCV 3. — M.: JIMK-
ITpecc, 2017. — 826 c.

— Bysno, Cyapec, DcnHoca. O6pabdoTtka n3odpaxenuii ¢ momoinsro OpenCV = Learning
Image Processing with OpenCV. — M.: IMK-IIpecc, 2016. — 210 c.

— [Ipoxopenok H. OpenCV u Java. O6paboTka n300paxxeHUi 1 KOMIIbIOTEPHOE 3pEHHUE.
— CII6.: BXB-ITetepoypr, 2018. — 320 c.

0) TOTIOJTHUTEIbHAS JIUTEPATYpA:

— Mecrenkuii, JL.M. MaremaTndeckue MeETOJbI pacmo3HaBaHus o6pa3zoB / JL.M.
Mecrenkuii. — Mocksa : MaTeprer-YHuBepcurer Madopmanmonnsix Texnomoruii, 2008. — 136
c. — Pexum JOCTyTIA: 1o MIOJIITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=234163. — TeKCT : 3IeKTPOHHBIH.

— Ty 1., I'oncanec P. Ilpuniuns! pacnoznaBanus oopa3zos. Ilep. ¢ anrn. . b. I'ypesuua ;
[Tox pen. FO. . Xypasnesa. - Mocksa : Mup, 1978. - 411 c.

— Bishop C.M. Pattern recognition and machine learning. - New York: Springer, 2006. -
738 p.

— I'pysman U.C., Kupnuyk B.C., Kocwix B.IL., Ileperarun I'M., Cnektop A.A.
[Mudposast obOpaboTka wu3zo0pakeHUH B HHDOPMALMOHHBIX cHUCTEMax: ydeOHoe mocolue.
Hosocubupck, 2002. 352 c.

— IIpoxopenok H. A.. OpenCV u Java. OOpaboTka n300pakeHUH M KOMIIBIOTEPHOE
3penue. — CI16.: BXB-Ilerepoypr, 2018. — 320 c.



13. llepeyenb HHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE!

— cpenbl pa3padOTKU MPUIIOKEHUH Ha s3bIKax mporpammupoBanus C++ u Python
(0 BBIOOpPY CTY/IEHTA)

— oubmmoteka OpenCV c caiita mpoekTa o ajapecy https://opencv.org/releases/

— Microsoft Office (mpunoxenust Microsoft Word u Microsoft PowerPoint)

— MyOJIMYHO JOCTYIHBIE 00JIayHble CEPBUCHI ISl XpaHeHus naHHbix (Google Jluck,
Sunexc {uck u T.11.)

— JInst mpoBeneHusT BBHINOJIHEHUS 33/JaHUN HA NPAKTHUECKUX 3aHATHIX TpeOyercs
cpena pa3paboTku mporpammHoro obdecrieuenus Microsoft Visual Studio.

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:
— DNEeKTPOHHBIN KaTaJjor Hayunoiu OoubnmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

14. MaTtepua/jibHO-TEXHUYECKOe oOecreyeHue

Aynuropun A NpOBEAEHUS 3aHATUH JIEKLIMOHHOIO TUIIA.

Aynutopun JUisl IPOBEACHUS NMPAKTUYECKUX 3aHATUN, UWHIUMBUIYAIBHBIX U TPYIIIOBBIX
KOHCYJIbTALNH, TEKYILEr0 KOHTPOJIS ¥ IPOMEKYTOYHON aTTECTALUU.

[TomenieHust U1 CaMOCTOSITENIFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOH U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 MH(GOPMalMOHHO-00pa30BaTeIbHYO Cpely U K
MH(OPMALIMOHHBIM CIPABOYHBIM CHCTEMaM.

15. Uudopmanusi o pazpadboTunkax

KpaBuenko [I'ennammii ['puroppeBny, kana. ¢us.-mar. HayK, MAOHEHT Kadeapsl
npukiagHor napopmaruku HU TI'Y.,

baknanoBa Ombra EBrenbeBHa, KaHI. (u3.-MaT. HayK, JOLEHT, IOLEHT Kadeaps
TeopeTnueckux ocHoB uHpopmatuku HU TI'Y.
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