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1. He.]'ll/l U 3a1a91 H3YYCHUA TUCHUILJITHHBI
1.1 Iles1b 0CBOEGHHUA TUCHUIIUHBI

lenp gucrumiauHbl - JaTh 0a30BYI0 TMOATOTOBKY B 00macTd paboOThl ¢ HHQPPOBBIM
U300pakeHHEM M BHJICO, MOJYYaeMbIX C IOMOUIBIO ONTHYECKUX IHU(PPOBBIX MPUOOPOB JATBHETO U
OmmkHero aedcTBusa. B paMkax DaHHOW JMCHMIUIMHBI CTYICHTHI JIOJDKHBI OCBOMTH OCHOBHBIC
METO/BI U alNTOpUTMBI paboThl ¢ HHU(POBBHIM M300paKEHHEM M BUIEO, NOTYYaeMbIMU IH(PPOBBIMU
ONITHYECKUMHU cucTeMaMu. Kpome Toro, TUCHMIUIMHA JIOJDKHA COJACHCTBOBATh (hyHIaMEHTAIH3ALUH
00pa30BaHMs U Pa3BUTHIO CUCTEMHOT'O MBILICHHS CTYICHTOB.

1.2 3agaun AMCHUIIAHBI

Llenbro
o0Opa3zoBaHwus:
3HaHMs: HA ypPOBHE TPEJCTABICHUNH OO0 OCHOBHBIX METOJAX W aITOPUTMax paboThl ¢
1M POBBIM U300PAKEHUEM U BHUJIEO;
YMenus:
- TEOpEeTUYECKHE:
HU300paKeHHEM;
- MPaKTHYECKUE: pean3alis TEOPETUYCCKHX 3HAHHWK paboThl ¢ M300pa)KCHHUEM TIPU PEUICHUU

OCBOCHHUA  AMCHUIIIIMHBI  ABJIACTCA  AOCTHXKCHHC CICAYIOIUX  pC3yJIbTaTOB

000CHOBaHHBIN BBIOOp MeETOAAa | aJIropuT™Ma paboThl ¢ MHGPOBBIM

MPAKTHYECKUX 3a7ad  HUCCIIEOBATEIBCKOTO XapakTepa, MAIIMHHOTO 3pEHHS B MOOWIBHOMN
pOOOTOTEXHHUKE;
HaBpIKH: HCHOJIB30BaHUA CpCACTB IpPOrpaMMHpOBaHUA A pealn3alilun METOHOB U

aITOPUTMOB PaboThl ¢ 1U(PpoBEIM H300pakeHueM. Pabora ¢ Ombmmorekamm OpenCV, Keras ¢
MOMOIIBIO S3BIKOB MTporpammupoBanus Python u C++.

1.3 MecTo AucuMIVINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl.

Kypc «Anroputmsl 1iuppoBoii 06paboTKH MyJIbTUMENNA» OTHOCHTCA K BapHaTHBHOM YacTH
6noka b1 ctynenToB. HeoOXOaMMBIMU YCITOBHSIMU UIS OCBOCHHUS JUCLUIUIMHBI SIBIISIOTCS: 3HAHUE
¢u3uueckoil ONTMKM W MaTeMaTHKH, OCHOB AaHIJIMHCKOTrO s3blka, HWH(POPMATUKHU, OCHOB
HIpOTrpaMMHPOBAHMS, AWCKPETHONH MaTeMaTHKH Ha YPOBHE IIOJATOTOBKM 0aKajaaBpOB, BIAJCHUE
KOMITHIOTEPOM Ha YPOBHE KBAJTU(UIIMPOBAHHOTO MOJIH30BATEIIS.

1.4 IlepedyeHb IVIAHHPYEMBIX pe3yJbTATOB OOy4YeHHMs MO IMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMBbIMH Pe3yJbTaTaMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbl.

N3y4enune nanHON y4eOHOM MUCIUILTHHBI HAPABICHO HA (GOPMHUPOBAHUE Y 00 YIAIOIIHXCSI
obmenpodeccruonanpHbix kKommereHui (OITK)

Ne Nupekc Coneprxanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIMHBI
. | KOMIE- | KOMITEeTeHIHH (nmm eé 00yYaroImuecs TOJKHbI
TEHIHH YaCTH) 3HATh yMeTh BJIaJ1eTh
1 OIIK-3 | CnocoGeH k AnropuT™MBI IIpumeHsTH CoBpeMEHHBIM
pa3zpaboTke 00paboTKu 0a30BbIE 1 METOIaMH
QITOPUTMHUYECKUX U U (PPOBBIX aJITOPUTMBI 00paboTKH
MIPOTrpaMMHBIX n300pakeHu# | ¢ pPoBO G poBbHIX
pereHuii B o01actu Ha OCHOBE 00paboTKH n300pakeHuit
CHUCTEMHOTO 1 bu3NYeCKuX U | H300pakeHH B Ha OCHOBE
MIPUKIIQTHOTO MaTeMaTHYeCK | MH(POPMAIIMOHHBIX | (U3NYECKUX U
NPOTPaMMHPOBAHUS, | X MOJeINeH cucTeMax, MaTeMaTHYECK
MaTeMaTHYECKUX, CBSI3aHHBIX C uX Mojenen
WH(POPMAITMOHHBIX U dbyHIaMEHTATHHOU
MMUTAIMOHHBIX MH(POPMATUKOHN U
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Ne Nupekc Conepxanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIMHBI
. | KOMIE- | KOMIETeHIHH (nmm eé 00yYaroImuecs TOJKHbI
TEHIIUU 4acTH) 3HATh yMeTh BJIa/IeTh
MOJIENEH, CO3JaHUI0 MH(POPMAIMOHHBIM
MH(OPMALIMOHHBIX Y TEXHOJIOTUSIMH
PECYPCOB TI0OATBHBIX
ceTeH,
00pa3oBaTeNLHOTO
KOHTEHTA,
NPUKIIAIHBIX 0a3
JAaHHBIX, TECTOB U
CpeicTB
TECTUPOBAHUS CUCTEM
U CPEJICTB Ha
COOTBETCTBUE
CTaHJapTaM U
UCXOTHBIM
TpeOOBaHUSIM
2 OIIK-5 | Cnocoben Crannmaptabeie | Pa3zpabareiBath CoBpeMeHHBIM
WHCTAJUTUPOBAThH U Ooubnmoreku MIPOrpaMMHBIE U CUCTeMaMHU
COTIPOBOXKAATh cpen pelieHus uid 3a1a4 | IporpaMMupo-
MpOrpaMMHOE pa3paboTKu: 1 poBoi BaHMS,
oOecrieuenne cpeacTBa s 00paboTKn MareMaTHdec-
MH(pOPMAaIMOHHBIX HNPUHSTHSA n300pakeHuil, KHUMH
cUCTeM U 0a3 JaHHBIX, | AITOPUTMUYEC | MPUHUMATH nakKeTaMu JJist
B TOM YHCIIC KHUX U MPOrpaMMHBIE MOCTPOCHUS
OTEYECTBEHHOI'O MPOrPaMMHBIX | pPELICHUS B MaTeMaTH4YeCcK
MIPOMCXOXKACHUS, C pelieHuii B obmactu uX,
Y4EeTOM obnactu CHUCTEMHOTO U nHpopMaImoH
MH(POPMAIIMOHHOH CUCTEMHOTO U | TIPUKJIAJTHOTO HBIX U
0€30MacHOCTH MPUKIAHOTO | IPOrpaMMHu- MMUTAIMOHHBI
pOrpaMMHU- poBaHus, X MOJIEJIEH.
pOBaHMUs, MaTeMaTHYECKHUX,
MaTeMaTH4YeCK | MHPOPMAIMOHHBIX
ux, Y UMHUTALIMOHHBIX
UHPOPMALIMOH | MOJIETICH.
HBIX U
UMUTAIMTOHHBI
X MOJEJIEH.

2. CTpyKTYpa M coiep:KaHHe JMCIHUIIJIMHbI
2.1 Pacnipeesienne TPYyA0EMKOCTH TMCIUIUIMHBI 110 BUJAaM padoT

Obwas mpyooémxocms oucyuniunvl cocmasasem 3 3au.eo. (108 uacos), ux pacnpedenerue no

sudam pabom npedcmasierHo 8 maoauye:

Bun yueOnoit paboThl Bcero CemecTphblI (4achl)
4acoB 7
KonTakTHas paboTa B TOM 4ucJje: 56 56
AyauTopHbIe 3aHATHSA (BCEro): 50 50
B Tom uncne:




3aHATHS JIEKIIMOHHOTO THIIA 16 16
3aHsATUS CEMUHAPCKOTO TUTA (CEMUHAPBI, IPAKT. 3aHSATHUS)

JlaGopaTopHblie 3aHITHS 34 34
HNnas koHTpOJIBLHasI padoTa

KoHTpons camocTosITeIbHON paboThI 5,8 5,8
ITpomexxyrounast arrecranus (MKP) 0,2 0,2

CamocrosiTesbHasi padoTa, B TOM YHCJIe
B Tom uucne:
Kypcosast pabota

IIpopabomxka yuebHnozo (meopemuueckoco) mamepuana 20 20

Buvinonnenue unousudyanvhuix 3adanuii (PI3) 30 20

Iloocomoska Kk mexywemy KOHmpo.io 2 2

KoHTpoJib:

IToaroroBka K HK3aMeHY:

OO01mast Tpy10eMKOCTh yac 108 108
B T.4. KOHTaKTHas pabora 56 56

3a4. exl. 3 3

2.2 CTpyKTypa IMCHUILIAHBI:

Pacnipenenenne BuaoB y4eOHOM pabOTHI M X TPYIOEMKOCTH IO pa3jesaM JUCIUIIIHHBL.
Paznenbl nucuuIuIMHbL, u3ydaemsle B 7 ceMecTpe (ouHast popma)

Ne HaumenoBanue pasnenon KonnuecTtBO yacoB
paszeina Bcero AynutopHas Bueayauropnas
pabora pabora
J. | KCP | JIP CPC
1 2 3 4 5 6 7
1 O6pabotka n3obpaxenui u | 107,8 16 5,8 34 52
BUJICO
HKP 0,2
Uroro: 108

[Ipumeuanue: JI — nexuuu, I13 — npaktudeckue 3ausaTus / ceMuHapsl, JIP — naboparopHbie 3aHATHS,
CPC — camocTosTenbHas padoTa CTyAeHTa

2.3 Conep:xanue pa3ieioB TMCUUIJINHBI:
2.3.1 3ansaTHA JeKINOHHOI0 THIIA.

Ne pa3-| HammenoBanue Conep:xanue pasnaena ®opma
Acna pasnena TEKYILETOo
KOHTPOJIA
1 2 3 4
1 O6paboTka Brenenue B 1iudpoByro 00paboTKy n300pakeHu BUIEO B JIP, PT'3
n300paxeHuit u | peanbHOM Bpemenu. bubnumoreka OpenCV. Ucnonk3oBanue
BHUJIEO coBMmectHO ¢ Al Python u C++. O6paboTka Buaeo ¢ BeO-

kaMmepsl u IP-kamepsl. [{BeToBeie Monenu RGB, HSV,
Grayscale. [IpeoOpa3zoBanms IIBETOBBIX MOCIICH. 3aNUCh
BUI€0. AJITOPUTM OOHAPY>KEHUS! IBUKCHUS.

[IpstMoit mocTyn K MUKCeNsiM n300pakenus. LlenTpanbHbIe JIP, PI'3
MOMEHTHI ITU(PpoBOro n3odpaxenus. MlHBapuaHTHbIE
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MoMeHThI Xy u Diiaccepa K BpallleHUIO U
MacirabupoBanuio. OnpeeneHne opueHTAINH
N300paxKeHusl yepes [eHTPaIbHbIE MOMEHTHI.

Jlunelinas npocTpaHcTBeHHas GpuiibTpanus. Jlnnelnsle
CrJIaKUBaroIIye GUIBTPHI U
¢unbTphI BeIACTCHU KOHTYpa (punbTp [aycca, hunstp
Cob6emns). [lerekrop Kannu.

JIP, PI'3

Mopdonoruueckue oneparuu. Pazpymienue u paciumpenne
(Erosion u Dilation). ®unsTparus nryma.

AJITOpUTM OnpeAeeHus TOMOJIOTHYECKON CTPYKTYPBI
u3zo0paxenus. [Touck koHTYpoB 00bekTOB. FindContours B
OpenCV.

3amaya OTCIIeKUBAHUS TIEpEMEIICHHSI KOHTYpa 00BEKTa.
Tpexepsr B OpenCV. Anroputm KCF (Kernelized
Corellation Filters). Jluckpetnoe npeodpazobanue Oypre
U1 T poBOTO M300pakeHus. OnpeeneHne
reOMETPHUUECKOT0 MOBOPOTA OCHOBHBIX KOMITOHEHTOB
N300aKEeHHUS.

Anroputm Medianflow. PacioznaBanne o0beKTOB Ha
n300pakeHusIX. [IoHsITHE TOYHOCTH U TIOJTHOTHI
pacnio3HaBaHus (precision, recall). Anroputm Tracking-
Learning-Detection (TLD). Anroputm Generic Object
Tracking Using Regression Networks (GOTURN)).

[Touck 006bexTOB Ha M300pakeHnu. Kackaupiid
knaccudukarop Xaapa. Jlerexrop auir OpenCV.
ComnocTaBneHue JOKaJbHBIX 0COOEHHOCTEH U romMorpadusi.
['my6okue HeltponHble ceTH. CBEpTOYHBIC CETH IS
00paboTku n300paxeHuii. Micronb30BaHne CBEPTOYHBIX
HEHPOHHBIX CETEH /I pacrio3HaBaHMs OOBEKTOB Ha
n3o00paxkenmsx. Keras. ABroobyuenue.

2.3.2. 3aHATHS CEMHHAPCKOI0 THIIA
3aHATHS CEMUHAPCKOTO TUIA — HE TIPEyCMOTPEHBI.

2.3.3. JlaGopaTopHble 3aHATHS

No
paboThI

Ne paznena
JUCIIATIIMHBI

HaunmenoBanue 1abopatopHbix paboT dopma TeKylero

KOHTPOJIS

1

2

3

4

1

1

3amyck mporpammbl  OpenCV B Python u C++. | Pemenue 3a1au

O6paboTka n300paKEHUH.

Pabora c IP u BeG-kaMepoid, 3amuch BUECO. Pemenwne 3anau

W

OOHapy>keHre ABIKEHUS U 3aIiCh B (ail. Pemenue 3anau

Knaccudukanust 1Bera  meHTpaimbHOro  muKcens | Pemenue 3amau

MMPAMBIM JOCTYIIOM K NUKCCIIAM Kaapa.

9]

OTtcnexxuBaHue nepemMenieHus: 00beKTa 1o 1BETY. Pemrenne 3agau

Onpez[eneHI/Ie pacCcTodHud W yrjla a0 MNpCIsATCTBUSA Pemenue 3aga4

HN3BCCTHOI'O IB€TA U pasMeEpa.

OrnpezesieHre pacCTOSIHUS J0 KEITOU JTUHUU. Pemenue 3agau

PaGota B komMaHne I ydacTwsi B COpEBHOBaHHMHM | Pemenue 3amau




CJIEJTOBaHMSI 10 JIMHUU € 00BHE370M MPETSITCTBUA.
9 1 CpaBHenue anroputmoB TpekuHra, Anroputm KCF. Pemenne 3anau
10 1 Pemrenue 3agau
CpaBHeHUE  aNTOPUTMOB  TPEKHWHTa,  AJTOPUTM
Medianflow.
11 1 CpaBHeHue anroputMoB TpekuHra, Anroputm TLD. Pewenne 3anau
12 1 CpaBHEeHME  aNrOpuTMOB  TpeKkuHra,  Asroputm | Pemenue 3agau
GOTURN.
13 1 Peanu3zanusi MyJIbTUTPEKUHTA. Pemrenue 3agau
14 1 HetexTop nui OpenCV. Pemenne 3anau
15 1 I[Tonck  OOBEKTOB  COIIOCTABIIEHHMEM  JIOKAJbHBIX | Pemenue 3amaq
0COOEHHOCTEH.
16 1 Knaccudukanust n3o0pakeHusi ¢ moMoIibpio o0ydeHHol | Pemenne 3amau
HEHPOHHOU ceTH Ha naracere ImageNet.
17 1 OOyueHrne HEWUPOHHON ceTH W aBTOOOyueHWe [Is | Pemenue 3amau
Kiaccudukanuu uzoopaxenuii 1Byx kimaccoB CIFAR-
10.

2.3.4.IlpumepHasi TeMaTHKAa KYPCOBbIX Pa0doT (IIPOEKTOB)

VY4eOHBIM MJIaHOM HE TPEAYCMOTPEHBI.

2.4 TlepeyeHb y4e0OHO-METOAUYECKOT0 ol0ecredeHUs JIs CaMOCTOSITEIbHOMI
padoTHI 00y4aIONIUXCH MO TUCIHUIINHE

[TepeueHsb yueOHO-METOIUIECKOTO 00ECTICUCHHUS

No Bun CPC JUCIMILINHEI 110 BBEIIOJIHEHUIO CAMOCTOSTEIbHON
paboTHhI
1 2 3
1 OcHoBHas nutepatypa [1]

Paznen 1. OGpaboTka n300pakeHuii u

OTOJTHATEbHAS JTUTeparypa |1
BHIICO A parypa [1]

Y4eOHO-MeTOIMYeCKHE MaTepualbl JJIsl CaMOCTOSTEIbHOW paboThl 00yJYaIOMIMUXCs U3 YHCia
MHBAJIM/IOB U JIUII C OTPAaHNYEHHBIMH BO3MOXKHOCTSIMHU 3710poBbst (OB3) mpenocrasmsrores B popmax,
aIalITUPOBAHHBIX K OTPaHUYEHUSIM HX 3/I0POBbS U BOCTIPUATHS UHPOPMALIUU:

JI7st I ¢ HapyIISHUSIMH 3PEHUS:

— B TIeYaTHOUW popMe yBETUICHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO IOKYMEHTA,

JI7st UL ¢ HapyIISHUSIMH ClTyXa:

— B meyaTHo opme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHA OTIOPHO-/IBUTATEIBHOTO ammapaTra:

— B TIeYaTHOU (opme,

— B (hopMe 2IEKTPOHHOTO IOKYMEHTA,

JlaHHBI TIepedeHh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

\ Cemectp | Bun 3anATnA Hcnosp3yeMple HHTEPAKTUBHBIE \ KonnuecTBo yacos




(JI, TP, JIP) 00pazoBaTenbHbIE TEXHOJIOTHH
JI KomnbroTepHble pe3eHTanu 1 00CyKaeHne 18
7 Pa360op KOHKpeTHBIX cuTyarui (3a1ay),
JIP TPEHMHTH TI0 PELLIEHUIO 33]a4, KOMIIbIOTEPHbIE 36
CUMYJISIITIY (TIPOTPaMMHPOBAHKE AJITOPUTMOB)
Uroro: 54

4. OHEHOYHBIE CPEACTBA UIAA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTHA U TPOMEXYTOUYHOM ATTECTALIUU

4.1 ®oH/ OLEHOYHBIX CPEICTB JJIsl NPOBEJCHHUS TeKYLero KOHTPOJIst

q)OHII OLCHOYHBIX CPEACTB NUCHHUILUIMHBI COCTOUT U3 CPCACTB TCKYIICTO KOHTPOJIA BBIIIOJIHCHUA
3aJIaHNi, Ta0OPATOPHBIX PadOT U UTOTOBOM aTTECTAIUH (3a4eT B 7 ceMecTpe).

OreHka ycrieBaeMOoCTH OCYLIECTBISIETCS IO Pe3yIbTaTaM:
- BBITIOJTHEHU S JTaOOPaTOPHBIX padoT;

- OTBETA Ha 3a4eTe (s BHISBIICHUS 3HAHUS M TIOHUMAHUS TEOPETUYECKOTO MaTepHraia
JTUCITATIITUHBI ).

IlepevyeHb BOMPOCOB, KOTOPbIE BLIHOCATCS HA 3a4eT B 7 ceMecTpe

1. LeroBeie wmomenun RGB, HSV. llentpanpHble MOMEHTHI IH(GPOBOTO H300pAKEHUS.
WuBapuantasle MoMeHTHl Xy u ®Driaccepa. OmpenesneHue OpHEHTAIlMM M300paKeHUs yepes
LIEHTPaJIbHbIE MOMEHTHI.

2. JluneitHas mpocTpaHCTBEHHAs GuiabTpanus. JIMHeWHbIe criiakuBaronue GUIbTPhl U QUIBTPHI
BhIIeNIeHns KOHTYpa (¢unsTp [aycca, puiptp Cobens).

3. Jerektop Kannu. Mopdonornueckne omnepanuu. [IpuMeHeHHE IBYMEPHOTO IHCKPETHOTO
npeoOpazoBanust Dypre 111 00padbOTKU U300paKESHHIA.

4. Pacmo3zHaBaHHe OOBEKTOB Ha M300pakeHHAX. TOYHOCTP W TOJHOTA pPACHO3HABAHUS.
Kackamguslit knaccugukarop Xaapa. ConocraBieHUe JIOKAIbHBIX 0COOCHHOCTEH 1 roMorpadus.

5. Hcnonp3oBaHHE CBEPTOYHBIX HEMPOHHBIX CeTed JUII paclo3HaBaHUS OOBEKTOB Ha
U300paXKeHUSIX.

6. AxroputMmsl otciexuBanus nepemeniennst 00bekToB KCF, Medianflow, TLD, GOTURN.

Kpurepun oneHuBanus
Kpurepuu oneHnBanus:

"3ayer" - U3T0KEHHBIA MaTepuas GaKTUYECKH BEPEH, HAIWYHNE TITYOOKHUX MCUEPITBIBAIOLINX
3HaHUH B 00beMe NPONAEHHON NpOrpaMMbl NUCHUIUIMHBI B COOTBETCTBMM C IOCTaBJICHHBIMHU
nporpaMMoil Kypca MLelIsIMH W 3ajJadamMu OOy4YeHHSs; MpaBWIbHBIE, YBEPEHHBIC JEHCTBUS IIO
MIPUMEHEHUIO TOJIYYEHHBIX 3HAHWM HA MPAKTHKE, TPAMOTHOE WM JIOTUYECKH CTPOMHOE H3JI0KEHHE
Marepualia Ipu OTBETE, YCBOCHUE OCHOBHOM M 3HAKOMCTBO C JONIOJIHUTEIBHON JIUTEPATYPON;

- HaJM4Yue TBEPHAbIX M JOCTATOYHO TOJHBIX 3HAHWH B 00bEeMe NMPOWIEHHOW MPOTrpaMMBI
JUCITUTUIMHBI B COOTBETCTBHUH C LETSIMU OOYUYCHUsI, TPABIIILHBIE JCHCTBHS M0 MPUMEHEHHUIO 3HAHUN
Ha TPAKTUKE, YETKOE U3JIOKEHUE MaTepuana, JOIMYCKAalTCs OTIEIbHBIE JIOTUYECKHE W
CTUJIMCTUYECKUE TOTPEITHOCTH.

IIpakTHyeckue 3a1aHus BbINOJTHEeHbI HA 60-100%.

"He 3a4er"- Oa/mioB (OIICHKA HEYIOBJICTBOPUTEIHHO) - OTBETHI HE CBS3aHBI C BOMPOCAMH,
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HaJu4he TpyObIX OMIMOOK B OTBETE, HEMIOHWMAHHWE CYIIHOCTH H3J1araéMoro BOIPOCa, HEYMEHHUE
HpI/IMeHSITL 3HAHHUSI Ha HpaKTI/IKe, HCYBepeHHOCTB U HCTOYHOCTBH OTBETOB Ha AOIIOJHHUTCIBHBIC N
HaBOJISIIIIME BOMPOCHI». BbinoiHeHo MeHee 60% npakTuyeckux 3aaaHui.

O1eHOUHBIC CPENICTBA NIl MHBAIUAOB W JIMI[ C OTPAHWYCHHBIMUA BO3MOXKHOCTSIMHU 37I0POBbSI
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MICUXO(U3NIECKUX 0COOCHHOCTEH.

— TIpU HEOOXOTUMOCTH WHBAIUAAM H JIUIAM C OTPAHWUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBBSI
MpEaAOCTaBIACTCA JOITOJIHUTCIBHOC BPEMA IJIA TIOATOTOBKHU OTBETA HA 9K3aMCHC,

— TP TIPOBEJICHWH TIPOILCAYPHl OIICHWBAHUS PE3y/IbTaTOB OOYYCHHS WHBAIUIOB W JIUI[ C
OrpaHUYCHHBIMHA BO3MOKHOCTSAMU 3J0POBbA TPCAYCMATPUBACTCA HCIHOJB30BAHUEC TCEXHUYCCKUX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBHIYaTbHBIMH OCOOCHHOCTSIMU;

— Mpu HeO6XO,Z[I/IMOCTI/I JJISL O6y‘-IaIOH_[I/IXC$I C OrpaHUYCHHBIMH BO3MOKHOCTSAMU 310POBbA U
WHBAMOB TIPOIIEypa OIICHUBAHUS PE3yIbTATOB OOYYEHHUS TI0 JUCIUIUINHE MOKET IMPOBOJUTHCS B
HECKOJIBKO JTArOB.

[Mporienypa oleHUBaHUS pPE3yNbTATOB OOYYEHUS WHBAIWIOB W JIMIl C OTPAaHHYCHHBIMH
BO3MOXHOCTSIMH 3/I0POBbSl IO JMCUUIUIMHE MpeIycCMaTpUBaeT NpefocTaBlieHHe WH(pOpMalud B
dopmax, amanTUPOBaHHBIX K OTPAHUYCHUSM MX 37J0POBbSI U BOCHIPUSATHS HH(DOPMAIIHH:

JUist L ¢ HapyLIEHUsIMU 3PEHUS:

— B TIeYaTHOW popMe yBETUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO JTIOKYMEHTA.

JUiist T ¢ HApYIIEHUSIMH CITyXa:

— B meyaTHoi opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JList L ¢ HapyLeHUs MU OITIOPHO-ABUIaTEIbHOIO alapara:

— B TIeYaTHOU (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

I[aHHBIﬁ NEpCUCHb MOXKCET GBITB KOHKPCTU3UPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
oOydJaronmxcs.

5. IlepeyeHb OCHOBHOW W [JONMOJHHMTEJNbHOH Y4YeOHOH JIMTEpaTyphbl,

HEe00X0UMOI 1JI1 OCBOCHHUS TUCHHUILIMHBI (MOLYJIA)
5.1 OcHoBHasi 1uTEpaTypa:

1. Hyxnog, E.B. MyabTumeaua texaosoruu : yaeonoe nocobue / E.B. Hy>xHoB ; MUHHCTEPCTBO
obpazoBanus 1 Hayku P®, KOxHbII QenepanbHbIil yHUBEPCHUTET. - 2-€, epepald. U JOMOJIH. -
Taranpor : U3gatensctBo FOxHOTO dhenepanbHoro yauBepcuteta, 2016. - U. 2. BupryanbHas
peanbHOCTh, CO3/1aHUE MYJILTHMEANA ITPOAYKTOB, IPUMEHEHHE MYJIbTUMEIHA TEXHOIOTUHN B
npo¢eCCuOHANBHON NeATeIbHOCTH. - 180 c. : mi. - bubmuorp. B kH. - ISBN 978-5-9275-2171-5 ; To
xe [Dnexkrponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=493255

2. CranmapTtbl 0OpMIIEHHUS HCXOAHOTO KOJIa MPOTPaMM U COBPEMEHHBIC HHTETPUPOBAHHBIE CPEJIBI
pa3paboTku mporpaMMHOro obecneueHus: yued.-meroa.nmocooue/ F0.B.Konbios [u 1p.]. —
Kpacnonap:Kyb6anckuii roc.yH-T, 2015.-111c., yrBepxaennbie kadeapoit HHOOPMAITMOHHBIX
TexHoJorui, nmporokos Ne 7 ot 09 anpens 2015 r.

3. l'oncanec, P. [ludposas 06paboTka nzobpakenuii : mpaktuiaeckue coretol / P. ['oncanec, P. Bync
; mep. I1.A. Youna, JL.U. PyGanoBa. - 3-e u3., ucnp. u gom. - Mocksa : TexHocdepa, 2012. - 1104 c.
: WI.,Ta0I1., cxeM. - (Mup nudposoit 06padotkn). - ISBN 978-5-94836-331-8 ; To xe
[OnexTponnsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=233465



http://biblioclub.ru/index.php?page=book&id=493255
http://biblioclub.ru/index.php?page=book&id=233465
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5.2 lonosiHMTeILHASL JIATEPATypa:

1. Hertsapes, Baragumup Muxaiinosud. MHxeHepHas u koMibioTepHas rpaduka [Tekcr] : yueOHUK
JUISL CTY/IGHTOB YUPEXKACHUHN BBICIIETO MPO(PECCHOHATBHOI0 00pa30BaHMs, 00yJaromuXxcs mo
TexHu4YeckuM HampasieHusMm / B. M. [lertapes, B. I1. 3atbuibHUKOBA. - 6-€ U31., cTep. - MOCKBa :
Axanemus, 2016. - 239 c. : un. - (Boicuiee oOpa3zoBanue. bakanaBpuat. TexHHKa U TEXHUUECKUE
HaykH). - bubnuorp.: c. 236. - ISBN 978-5-4468-3264-4 (14+1 5k3.)

2. OcHOBBI TeOprH 00pabOTKM HEMPEPHIBHBIX KOHTYPOB M300paxenuit : MmoHorpagwus / P.I'.
Xadwuzon, A.A. Poxennos, [[.I'. Xadu3zon, C.A. OxoTHHKOB ; [TOBOJDKCKHIT TOCY1apCTBEHHBIN
TEXHONIOTHYECKUH yHUBEpCHTeT ; o oour. pex. P.I'. Xadmusosa. - Momxkap-Omna : IITTY, 2015. -
172 c. : min. - bubmumorp.: ¢. 132-141. - ISBN 978-5-8158-1606-0 ; To »xe [DnekTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=477399

I[J'I}I OCBOCHHA AUCHUIUIMHBI MHBAJIMAAMU U JIMIIAMU C OTPaHUYCHHBIMH BO3MOKHOCTAMU 310POBbA
UMEIOTCS U3JJaHHS B DJIEKTPOHHOM BHUJIC B DJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAX

1. ObC UznatenbctBa «Jlaus» http://e.lanbook.com ,

2. ObC «YHuBepcurerckas 6ubimoTeka onnaitn» www.biblioclub.ru ,

3. OBC «Opaiit» http://www.biblio-online.ru,

4. ObC «ZNANIUM.COM» www.znanium.com,

5. 3BC «BOOK.ru» https://www.book.ru.

6. Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«/HTEpHeT», HEOOXOAUMBIX JIJISI 0CBOEHH S JUCHHUILIHHBI

. Bc€ o cxxaTum maHHBIX, 1300paXkeHn U BUJIEO - http://compression.ru/

. Jlexuuu no LIOM - http://sernam.ru/lect_d.php

. Marepuansl o nmpogyktam MATLAB & Toolboxes - http://matlab.exponenta.ru/

. Pecypc mo LIOC - http://www.ph4s.ru/book pc_c_obr.html

. Hudposas o6padoTka nzodpaxenuit J. [Ipatt — http://dsp-book.narod.ru/pratt/pratt.htm
. Hoxymentamust OpenCV. URL: https://docs.opencv.org/

AN AW N =

7. IlepeyeHb WH(POPMAIMOHHBIX TEXHOJOIHH, HCHOJb3YEMBIX MpPH
OCyLIeCTBJICHUH 00pPa30BaTeJIbHOIO NPOLeCcca M0 AUCHHUILIHHE

7.1 IlepeyeHb HEOOXOAMMOT0 NPOrPAMMHOI0 O0ecrieYeHusl.

OS Windows, MS Office,

MS Visual Studio.

OpenCV.

I'padpuaeckuit penakrop GIMP.
PyCharm, Python.

ROS, Ubuntu.

A e

8. MarepuanbHo-TexHHUYecKass 0a3a, HeoOXoaumasi Uil OCYLIECTBJICHUS
o0pa3oBaTeIbHOI0 MpoLecca Mo JMCHUILIHHE

No Biix paGot MartepuanbHO-TeXHHYEeCKOe 00ecredeHne JUCIUILINHBI
(Monysl) M OCHAIIIEHHOCTD
1. JlexunonHnsle 3auatus | JlekunoHHas ayauTopusi, 000pyJOBaHHASI BUICONPOEKTOPOM U
9KpaHoM, aya. 129, 131.
2. JlabopaTtopHblie Komnrerotepnsie kiaccsl, 1ad. 101 - 104. Knaccel ocHatieHsl
3aHSTUS KOMIBIOTEpaMH, 00 BEAMHEHHBIMU B JIOKATHHYIO CETh.



http://biblioclub.ru/index.php?page=book&id=477399
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Aynuropuu i 1a00paTOPHBIX 3aHATUH, 000pyTOBaHHBIE
JIOCKaMH.

3. Texkymuii  KOHTpousb, | JIEKIMOHHASA ayIUTOPHSL.
MIPOMEXKYTOYHAs
arTecTanus

4. CamocrosTenbHas Kabuner pans caMocTosITenbHONH  paboOTHI, OCHAILICHHBIN
pabota KOMITBIOTEPHOI TEXHHKOW C BO3MOXXHOCTBIO MOJKIIOYEHHUS K

cetu «MHTEpHETY», NPOrpaMMON 3KPaHHOIO YBEIWYECHUS U
00€ecCTeUYeHHbIN JOCTYIIOM B DJIEKTPOHHYIO HMH(pOPMAIIMOHHO-
00pa30BaTeNIbHYIO CPEy YHUBEPCUTETA.




