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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuuiuinHa «BupTyaibHas peadbHOCTh M KOMITBIOTEPHOE 3PEHUE» BXOJUT B MPOTPaMMy
MarucTpaTypsl «VICKycCTBEHHBIH UHTEIUIEKT U pOOOTOTEXHUUECKUE CUCTEMbI» IO HAIPABJICHUIO
27.04.04 «YmpaBineHue B TEXHUYECKHUX CHUCTeMax» W u3ywyaercs B 1 cemectpe 1 Kypca.
Jucuuruinny peanusyer Kadenpa MexaHuKH M IpoLECcCOB yIpaBiaeHUs. [IMCIUIUIMHA COCTOUT U3
8 pazmenoB u 20 TeM M HampaBlieHa Ha M3yYCHHE COBPEMEHHBIX TEXHOJOTHH 00paboTKH U
aHaIM3a N300paKeHUH, BO3MOKHOCTEH MCII0JIb30BaHMS, IPUIIOKEHUSIMU CUCTEM KOMIIBIOTEPHOTO
3pEHHS U TIOAXO0JIOB K CO3aHUIO CHCTEM C MOJICPKKON BUPTYaIbHON pealbHOCTH.

Iesbt0 OCBOEHUS AMCLUIUIMHBI SBISETCS OBJIAJCHUE OCHOBHBIMH IOHATHSIMU 00pabOTKU U
aHaIM3a U300paKEHUH, IPUHIUIIAMH CO3aHUsI CHCTEM KOMITBIOTEPHOTO 3PEHUS] U BUPTYaJIbHOU
peaTbHOCTH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUITVIMHDI

OcBoeHMEe TUCHUIUIMHBI «BuUpTyabHas peaabHOCTh U KOMIIBIOTEPHOE 3pEHUE» HAIPABICHO
Ha (OPMUPOBAHKE Yy 00YUAIOIIMXCS CAEAYIOUMX KOMIIETEHIUH (YaCTH KOMIIETEHIIHI):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerennus N
(B paMKax JaHHOUW NHUCUMUTUIMHBI)

Crioco6eH HCcKaTh HyKHbIE
HUCTOYHHUKH MH(POPMAIMH 1
JIaHHbBIE, BOCOPUHUMATB,
aHaJIM3MPOBATh, 3a[IOMUHATH U
nepeaaBath HHHOPMAITHIO C
UCIIONTb30BAaHHUEM LIU(PPOBBIX
CPEJICTB, a TAKXXE C MOMOIIBIO
ANTOPUTMOB TIpH padoTe ¢
MOJTyYeHHBIMH U3 Pa3IHYHBIX
MCTOYHHKOB JTAHHBIMH C LEIIBIO
3¢ ($EKTUBHOTO HCIIOTB30BAHUS
NOJTy4eHHOW MH(GOPMALMH JIJIsI
peuieHus 3a71a4; MPOBOANTD
OIIeHKY HH(pOpMAIINH, €
JIOCTOBEPHOCTH, CTPOUTH
JIOTHYECKUE YMO3aKIIIOUeHHs Ha
OCHOBAHHH ITOCTYIAOIINX
uHGOPMALIUK U JaHHBIX

VYK-7.1 OcymiecTBisieT HOUCK HYKHBIX HCTOYHIKOB HHPOPMALIUU
W TaHHBIX, BOCTIPUHUMAET, aHAJM3UPYET, 3aIOMUHACT U TIepPeaaeT
nH(pOpMALHIO € HCIIOIb30BaHNEM IIU(DPOBBIX CPECTB, a TAKKE C
MOMOIIBIO AJITOPUTMOB TIPH PadOTE C MOTYYEHHBIMU U3 PA3IHMYHbBIX
MCTOYHHMKOB JAHHBIMHU C [eJIBI0 3()(hDEKTHBHOTO HCIIOIB30BAHUS
MOTy4eHHOW MH(OPMAIMH JUTsI PEIICHHS 33/1a4;;

YK-7.2 TIpoBoauT o1ieHKY HH(OpMaINH, €€ JOCTOBEPHOCTb,
CTPOWT JIOTHYECKHE YMO3AK/IIOUeHHS Ha OCHOBAaHUHU TIOCTYHAIOIINX
HHPOPMALIUHU U JAHHBIX.;

YK-7

[IK-1.1 3Haet MeTOJBI U CPECTBA PEUICHUS 3a/1a4 HAYUHBIX
HCCIICIOBAaHUN B OOJIACTH CHCTEM HCKYCCTBEHHOT'O MHTEILICKTA U
POOOTOTEXHUYECKHUX CHCTEM;;

ITK-1.2 Ymeer popMynupoBaTh Liesb ¥ 331241 HAyYHBIX
HCCIICIOBaHUN B TIPO(ECCHOHANTBEHON 00J1acTH;;

[TK-1.3 Bnageer nmpueMamu 1711 GOPMYITHPOBKH IIENN U 33724
Hay4YHBIX UCCIIEJIOBAaHHIA, yMEET BEIOMPATh METOABI M CPEACTBA
penieHus 3a1a4 npodecCHOHATBHOM NesSTeNbHOCTH. ;

CnocobeH popMyIHpoBaTh 1EH,
3aJa4M HayYHbBIX HCCIICJ0BaHUH B
IK-1 00J1aCTH HCKYCCTBEHHOTO
WHTEJJIEKTa, BEIOMPAaTh METOABI 1
Cpe/ICTBa pelIeHHs 33/1a4

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

HI/ICHI/IHJ'H/IHa «BI/IpTyaJ'II)HaS[ PCAIBHOCTE M KOMIIBIOTECPHOC 3PCHUC» OTHOCUTCA K YacCTu,
dbopMupyeMoil ydacTHUKaMu 0Opa3oBaTeNbHBIX OTHOIIEHHN Onmoka 1 «/lucrurmmHel (MOTyN)»
00pa3oBaTeNbHON MPOTrPaMMBbI BBICIIIETO 00pa30BaHUSI.




B pamkax oOpa3oBarenbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOYdaIOIIMECs TaKKe

OCBaMBAIOT  JIpyrMe JAMCLUIUINHBI
3aIlJJAHUPOBAHHBIX  PE3YJIbTaTOB
KOMIIBIOTEPHOE 3PEHUE.

W/ TIPAKTHKH,
OCBOCHHUSI  JUCIUILTAHBI

Tabauya 3.1. Ilepeuenv xomnonenmos OII BO,
3aNIAHUPOBAHHBIX PE3YIbMAaAmo8 0C80EeHUS OUCYUNTIUHB]

CIOCOOCTBYIOIINE
«BuptryanbHas

JOCTUKEHUIO
pearbHOCTh U

CnocooCcmeyrouux — 00CMUICEHUIO

HauMenosamme IIpenmecrByromue Iocaenyromue
n HCUHUTIIMHBI/MOTYJIH HCHUTIIMHBI/MOAYJIN
bp KOMIIeTeHIIUH Auet *ﬂy ’ et *Ily ’
NPAKTHKH NMPaKTHKH
Crnioco0eH HcKaTh HyXKHbIE
WUCTOYHHUKH HH(POPMAIMH 1
JIaHHBIE, BOCOIPUHUMATB,
aHAJIU3UPOBATh, 3aIIOMUHATh VICTODHS 1 METOXONOTHSE
U TiepeaBaTh HHHOPMALHIO Hay}(g
C UCIOJIb30BAHUEM ’
CucteMbl HCKYCCTBEHHOTO
(POBBIX CPEACTB, a TAKXKE
C TIOMOIIBIO ANTOPUTMOB VHTCIICKTa,
p Dynamics and Control of
IpH paboTe ¢ MOIyICHHBIMA Space Systems**:
W3 pa3jIM4YHbIX UCTOYHHUKOB - . !
P Geoinformation Systems and
YK-7 JAHHBIMH C LIENBIO Applications;
9 CKTHUBHOT'O !
b . Lunamuxa u ynpaenenue
HCIOJIb30BaHUA MOJTYUYCHHOU X " .
HEbOPMAIIEH U1 pelIeHHA OCMUYECKUMU cucmemamu **,
Hayuno-uccnenoBatensckas
3a7a4; IPpOBOAUTH OLICHKY 6 .
uHpOpMaIuH, ee pabora,
[IpenmumiomMHas NpakTHKa,
JOCTOBEPHOCTH, CTPOUTH
JIOTHYECKHUE
YMO3aKJIIOUEHHsI Ha
OCHOBaHMH TTOCTYTIAIONINX
nH(popManny 1 TaHHBIX
TexHomorn4yeckas MpaKkTHKa;
HckyccTBeHHBIE HEHPOHHBIE
cetu (I'mybokoe o0GydeHue);
HckyccTBeHHBIE HEHPOHHBIE
Crnioco6eH GpopMyaupoBaTth
cet (OOyueHue ¢
ey, 3ajla4v HaAyYHbIX HO[[erHJ'IeHI/IeM)'
HCCIIeIOBaHMi B 00IacTu ’
MK-1 HCKVCCTBEHHOLO MurtennexkryanbHble
I/IHTeJ'IJ'I};I(Ta BLIGHDATE nH(pOpPMaNOHHBIE CUCTEMBI;
’ P Geoinformation Systems and
METO/IBI ¥ CPE/ICTBA Applications:
elIeHus 3a1a4 '
p A [IpoexTupoBanue
POOOTOTEXHUYECKHUX CUCTEM;
IIpenaumninoMHas IpakTUKa;

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuieii komnerenuii u CYII OIT BO
** - 3JIeKTUBHBIC TUCIUIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPYI0EMKOCTh IUCIUILTUHBI «BUpTyalibHas pealbHOCTh M KOMIIBIOTEPHOE 3PEHUE» COCTABJISIET «3) 3a4CTHBIC €IMHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeclT pCED)
Koumaxmmnas paboma, ax.u. 34 34
Jlexrun (JIK) 17 17
Jlabopartopusie pabotsl (JIP) 17 17
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 65 65
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 9 9
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Homep
pasiena

HaumenoBanmue pazaesna
AUCHHUTLIUHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbl

Bun
yueOHoit
padoThI*

Paznen 1

dopMupoBaHue U
IpecTaBIeHIE H300pakeHUH

11

YcrpoiicTBa a1t GopMUpPOBaHHUS
n3o0paxxeHnid. THIbI U300paXKeHNUI.

Ludpossie kamepsl, BHIeokaMepbl, 3D-ckaHepsl, TEIIOBU30PHI,
riyounnslie cercopsl (Kinect, LIDAR). PacTpoBbie u BeKTOpHbIE
u3o0paxenus. [1oayToHOBBIE, IBETHBIE, MYJIbTHCIIEKTPAIIbHBIE,
THIIEpCIIEKTpaIbHble n300paxeHus. 11300paskeHust riryOHHBI.

JIK

1.2

Tuns! n306paxkeHuil.

Yépuo-6enbie, monyToHOBEIE, IBeTHBIC (RGB, CMYK),
MYJIbTUCHIEKTPAJIbHBIC, TCTIJIOBBIC, PECHTTCHOBCKHUC,
yIBTPa3BYKOBBIC, NTyOMHHOE H300paxenue (depth map),
n300pakeHre HOpMae, KapTa CMEIICHHH.

JIK, JIP

13

DopmaThl MTUPPOBBIX N300pAKECHUN

Pactpossie popmartsr: BMP, JPEG, PNG, GIF, TIFF. Cxatue ¢
motepsiMa U 6e3 noteps. RAW-dopmatsr. opmaTs! s
BUPTYaJIbHOHN pealbHOCTH: SKBUpeKTaroHapHas npoekuus (ERP),
KyOmdeckue KapThl (cube maps).

JIK, JIP

Paznen 2

OcCHOBHBIE TIOHATHUS
pacno3HaBaHUs 00pa3oB

21

3agaun pacno3HaBaHus 00pa3os. [Ipu3Hakwy,
UCIIOJIb3yEMBbIE JIJIsl OTIMCAHUSI OO BEKTOB.

3agaun: Ki1accuuKanys, KacTepu3anus, IeTeKIHs, CerMeHTalus,
naeHTHUKanus, Bepuduxanus. [IpusHakn: nBeTOBbIC
THCTOTPpaMMBI, TekcTypHBIe mpu3Haku (GLCM, LBP),
reoMeTpryYecKue (IUI0Iaab, HIepUMETpP, KOMITAKTHOCTS),
neckpuntopsl (SIFT, SURF, ORB, HOG).

JIK

2.2

IIpencraBnenne 0ObEKTOB B BUIE BEKTOPOB
MIPHU3HAKOB.

[IpusnakoBoe mpocTpancTBo. Bekrop npusHakoB. Hopmanusanus u
CTaHIapTH3alMA NpU3HAKoB. EBKINIOBO paccTosiHME,
MaHXJTTEHCKOE PaccTOsiHUE, paccTosHue MaxanaHobuca.

JIK, JIP

2.3

Mertob! pacno3HaBaHUA

Meron Gnmxkaitmmx coceneit (k-NN). baiiecoBckuit
knaccudukarop. Helipornsie cetn. MeTo ] OMOPHBIX BEKTOPOB
(SVM). Pemaromme nepeBbs u cirydaitHblii tec. OleHKa KauecTBa:
MaTpHIla OIHUOOK, TOYHOCTB, MOJHOTA, F-Mepa.

JIK, JIP

Pazgen 3

OunbTpanys 1 yiayJiieHue
HU300paKeHHA

3.1

BrlpaBHHBaHKE IHCTOTpaMMBI. Y 1ajeHue
mrymoB. CriiaxuBaHue U300paskeHNSI.

BrIpaBHUBaHME THCTOrPaMMBI JIsI IOBBIIIEHUS] KOHTPACTA.
AnantuBHas rTHCTOrpaMMa. Y ajieHue IIyMOB: MeIUaHHas
¢$uIbTpanus, rayccoBcKas GUIbTpanys, TBYCTOPOHHSS
¢unbTpanus. CriaxuBaHue: ycpeansiomue GuibTpsl, GuibTp
laycca.

JIK, JIP

3.2

OunbTparnys nzodpaxkeHus. OOHapyKeHUe
KpaéB.

[IpocrpancTBennas u yactotHast puisTpanus. Punstp Cobens,
¢unpTp IIpeButra. Oneparop Kauuan. Oneparop Jlammaca.
Jlormueckwii punbTp Mappa-Xunapera.

JIK, JIP

3.3

Oynxmmst «CBEPTKay. AHAIN3

Juckpernas cBépTka. Snapo cBépTku. beicTpoe mpeobpa3oBanue

JIK, JIP




Bun

Homep HaumenoBanmue pasgeia .
HanmenoBanue TeMbl Copep:xaHue TeMbl y4eOHoi
pas3nesa AUCHUTLTUHBI %
padoThI
MPOCTPAHCTBEHHBIX YacTOT ¢ ucnonb3oBanueM |Dypoe (BIID). AMmurynusiii u ¢pa3oelii criektp. PunbTpanys B
TapMOHMYECKUX (YHKIHH 4acTOTHOH 06sactu. ['apMoHNUecKre QyHKIHH.
. Pensmmonnsre n o0bexTHBIC bl n300pakennii. MeranaHHBIE.
. ba3bl maHHBIX H300paxeHNH. 3anpocs! K 6a3am
IMouck n300paskeHmiA Ha . 3ampoc mo o6pasiy (query by example). 3ampoc 1o onMcaHuIo.
Pazgen 4 4.1 JTAaHHBIX M300paxeHnit. axekcarus B JIK, JIP
OCHOBE COJIePKAHUS 9 WHpexcauus: MHBEPTUPOBAHHbIE HHACKCHI, AepeBbs k-d, R-nepesbs.
cHcTeMax MOMCKa H300pakeHHH.
Xsmmposanue (LSH). CBIR-cucteMsr.
51 Brrunranne nzobpaxenunii. Berancnenue Pasnocth kagpoB. ®oHoBas Moaenb. OnTHYECKU MOTOK. MeTo b TIK. JIP
' BEKTOPOB MIEPEMEILIEHUSI. Jlykaca-Kanane, Xopna-Illyaka. BekTopsl mepemenieHns: 00bEKTOB. ’
JIBmxeHue Ha ABYMEPHBIX
Pasznen 5 OtcnexnBanue xapakTepHbIx Touek. Anroputmbel KLT (Kanade-
N300paKEHHAX N .
5.2 Brruncnenne tpaekTopuil ABIKyHIuXcs Touek. |Lucas-Tomasi). @unsTp Kanmana. RANSAC nist crinakuBaHus JIK, JIP
TpaekTopuil. TpaekTopuu 00OBEKTOB.
IToporosas cermentaitus (Oiry). Poct obnacteit. BomopasaenbHas
6.1 Oo6Hapyxenue odsacreit. OOGHapyxeHHe cermenTauus. CermMeHTanus ¢ HOMOIIbIO Kiactepusarmu (k-means, TIK. TIP
' KOHTYpOB. mean shift). Jlerektop kouTypoB Kauuu. KoutypHoe ’
Paznen 6 |CermeHTanust H300pakeHUH IpeCcTaBICHHUE.
OOHapy»XeHHE BBICOKOYPOBHEBBIX CTPYKTYp. | OOHapyKeHHe reOMETPUUECKHX MPUMHUTUBOB (TTpeo0pa3oBaHie
6.2 CermeHTaIysl HA OCHOBE COTIIACOBAHHOTO Xada). PacioznaBanue Gpopm. CerMeHTanus ABHKYITHXCS JIK, JIP
JIBIKEHUS. 00bekToB. Brranranue ¢pona. Monens cmecu rayccoB (GMM).
AddunHbIe MpeoOdpa3oBaHMs: IEPEHOC, MacIITaAONPOBAHUE
AdduHHBIE TeOMETpHUYeCKHE TIPEOOPa3OBaAHHS. bd peoop P P ’
TIOBOPOT, CABHUT, OTpaskeHne. MaTpuiHOe MpeCcTaBIeHHE.
7.1 |Pacmo3HaBaHWe IBYMEPHBIX OOBEKTOB C . JIK, JIP
., |uBapmanTs! adduHHBIX TpeoOpa3oBaHuii. PaciosHaBaHue
HCTIONb30BaHUEM a(UHHBIX TIPeoOpa3oOBaHHIA.
Pasnen 7 CorocraBiieHHE B IBYyMEPHOM 00BEKTOB HE3aBUCHMO OT ITOJIOKEHHs, MacIiTabda 1 IIoBOpOTa.
MPOCTPAHCTBE Pacrio3naBanue qByMEpHBIX OOBEKTOB C Pensiimonnsle Mozienu: rpadbl CBA3€H, CTPYKTYPHBIE OIIMCAHMS.
WCTIONIb30BAaHUEM PEISIINOHHBIX MOJEIEH. Comnocrasnenue rpados. Meros! ynpyroit nedpopmaruu. Thin-
7.2 ., . - . JIK, JIP
Henuneiinsie Metoip1 qedopmanuu plate splines (TPS). Active Shape Models (ASM), Active
n300paKeHu Appearance Models (AAM).
N I'myOuHa, CKpBIThIE TMHNH, 3aTEHEHNE, TEKCTYPa, TeHH, OKKITIO3HS.
TpéxmepHble NPU3HAKU HA JIByMEPHBIX .
8.1 ®opwma ot 3aTenenus (shape from shading). @opma ot TeKCTypHI JIK, JIP
M300paXKeHUSIX.
(shape from texture).
N Omnpenenerne GopMbl 0OBEKTOB IO OJHOM Mertox Shape from X. ®oromerpudeckas ctepeo. BoccranoBinenue
Bocrnpusitie TpEXMEpHBIX 8.2 pen bop JIHOMY AL >hap p p JIK, JIP
MIPHU3HAKY (hOPMBI IO CHITYITY
Paznien 8 |cueH mo 1ByMepHBIM
Touku cxoma Kak MHANKATOPHI EPCIEKTUBEL. BoccTaHOBICHNE
n300paKeHUAM Touku cxona. [IpuzHaky, CBA3aHHBIE C .
8.3 TyOMHBI IO IBIKEHUIO KaMepsl (structure from motion). JIK, JIP
JIBIDKEHHUEM
Tpuanrynsusi.
8.4 KoHTYpbI 1 BUpTYyaJbHBIE IPSIMBIE. KonrypHbIe uHAN. DNUNIonspHas TeOMeTpusL. JIK. TIP
. 9

OmnpeneneHye rryOHHBI C TOMOIIBIO

CTCpCOCOHOCTaBJ’ICHI/IC. KapTa JAUCIIapaTHOCTH. TpI/IaHFyHﬂHI/IH.




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

I CTepeOCKOHquCKOﬁ CHUCTCMBEIL.

BoccranosiieHue TpEXMEPHOU CLIEHBL.

* - 3anonuseTcs Toabko mo OUHOW dopme oOyuenus: JIK — nexyuu; JIP — nabopamopnsie pabomul; C3 — npakmuueckue/ceMuHapcKue 3aHamusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HE0OXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynuropus JUIs IPOBEICHUS 3aHATUI
JICKIIMOHHOTO THIIa, OCHAIICHHAS
JleximonHast KOMIUICKTOM CIEIUATH3UPOBAHHON MEOeIH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpeJICTBAMU MYJIbTHMEIHA MTPE3CHTAIIHIA.

KoMnbroTepHslii K1acc Uisl IPOBENEHUS
3aHSTUN, TPYNIIOBBIX U MHIAWBUIYaJIbHBIX
KOHCYJIbTaIMi, TEKYILEr0 KOHTPOJIS U
KoMIbroTepHBIN | MPOMEKYTOYHON aTTECTALNH, OCHAILICHHAS

KJ1acc NEePCOHATIBHBIMU KOMIIbIOTEPAMH (B
KOJIMYECTBE  IIT.), JOCKOW (3KpaHOM) U
TEXHUYECKUMHU CPEICTBAMHU MYJIbTUMEINA
IIPE3CHTALMM.

AyIuTOpHS JUIS CAMOCTOSITEIILHOU PaOOTHI
oOyJaronuxcs (MOXKET UCIOJIb30BATHCA IS

TSt .
A . | IpOBeIeHUs] CEeMHUHAPCKUX 3aHATHI U
CaMOCTOSITEIIbHON 9
KOHCYJIBTAITNH ), OCHAIIIEHHAS KOMIUIEKTOM
paboTsl

CreLMaNIN3UPOBaHHON MeOenu U
KoMibroTepami ¢ goctynoM B QUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaetcs OBA3ATEJIBHO!

7.  YYEBHO-METOJAMYECKOE W HWH®OPMAIIMOHHOE OBECNEYEHME
JTACHMIUINHBI

Ocnoenas numepamypa:

1. [Hanupo JI. KomnetorepHoe 3penue/ JI. Hlanupo, Jx. Crokman; niep. ¢ auria. — M.:
Y BMTHOM. JlaGopaTopust 3Hanuii, 2006. — 752 c.: ui., [8] c. uB. Bki. — (JIydmmii 3apyOesxHbIi
{lyueOHuK)

2. Nonanea XepH, M. Ilaynun beiikep. Komnbrorepnas rpaduxa u crannapt OpenGL, 3-
e Juznmanwe. : [lep. c anrn. — M. : 3gatensckuii qom “Bunbsmc”, 2005. — 1168 c. (+48 c. us.
ui.): Jun. Pexum nocryna: https://yadi.sk/i/J54teY Dc3Pnc4s

3. ®opcaiir, [IsBua A., ITonc, XKan. Komneroteproe 3penne. CoOBpeMEHHBIN MOAXO. :
Ilep. ¢ YJaurn. — M. : U3natensckuii oM "Bunbsamc", 2004. — 928 c.: ui.
Jononnumenvnas numepamypa:

1. IToranoB A. CucTteMbl KOMITBIOTEPHOTO 3PEHUS: COBPEMEHHBIE 3a/1a4l U METOJIbI. —
2014. - Nel (49). -CONTROL ENGINEERING POCCHA, c. 20-26. Pexxum mocryma:
Yhttps://controleng.ru/wp-content/uploads/CE_149 sistemy_kompyuternogo_zreniya.pdf

2. ®ucenxko, B.T. KomnbrorepHas 06paboTka 1 pacro3HaBaHUE W300paKeHH: yueo.
Yimocobue / B.T. ®ucenxo, T.FO. ®ucenko. — CI16.: CIIGI'Y UTMO, 2008 — 192¢. Pexum
nocryna: Yhttp://pzs.dstu.dp.ua/ComputerGraphics/bibl/fisenko.pdf
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:

1. ObC PYIH u croponnue 9bC, Kk KOTOPBIM CTYA€HTH YHUBEPCUTETA UMEIOT JOCTYII




HA OCHOBaHUH 3aKJIIOYCHHBIX JOTOBOPOB

- DnekTpoHHO-0momMoTeunas cucrema PYJIH — ObC PY JIH
https://mega.rudn.ru/MegaPro/Web

- ObC «YHuBepcurerckas 6ubimoreka onnaita» http:// www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- ObC «KoHcynapTaHT cTyeHTay www.studentlibrary.ru

- OBC «3nanuym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBbI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a nannbix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansi 015 camocmoamenbHol pabomsl 00Y4arOWUXcs npu
0CB80eHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nexuuit no qucuumiuze «BupTyanbHas peaabHOCTh U KOMIIBIOTEPHOE 3PEHUEY.

* - Bce y4eOHO-METOIUYCCKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00yUJarOmUXCsl
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIOUINM MOpsiAKoM Ha cTpanulle aucuuruinasl B TYUC!



PABPABOTYMUK:

Kpyrnosa Jlapuca
JlouieHT BrnagumupoBHa
Jonocnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
Paszymusrii FOpuit
3aBenyromuii kadeapoit Hukonaeuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIb OII BO:
Pazymusiii FOpuit
ITpodeccop Hukonaesnu
Honxcnocmo, BYITT Ioonuce Damunus U.0.
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