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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucuumnnuna «BupTtyanbHas pealbHOCTh U KOMIIBIOTEPHOE 3PEHHE» BXOJUT B MPOTrpamMmy
MarucTpaTypsl «CKyCCTBEHHBIN MHTEIICKT M PpOOOTOTEXHUYECKHE CUCTEMBD» TI0 HAIMPABJICHUIO
27.04.04 «YmnpaBieHue B TEXHHYECKUX CHUCTeMax» M wu3ydaerca B | cemectpe 1 Kypca.
Hucuummuny peanu3yet Kadeapa MexaHUKU B TIPOIIECCOB YIIpaBiieHUs. JJUCIIUTUINHA COCTOUT W3
8 pasgenoB u 20 TeM M HampaBieHa HAa HM3y4YEHHE COBPEMEHHBIX TEXHOJIOTMH 00paboTKU U
aHaym3a N300pakeHN, BO3MOKHOCTEH MCIIOIB30BAHUS, TPIIIOKEHUSIMU CUCTEM KOMITBIOTEPHOTO
3peHus ¥ MOJX0A0B K CO3JJaHHI0 CUCTEM C MOJIEPKKON BUPTYaTIbHON pEalbHOCTH.

[{enpro OCBOCHUS NUCIUTUIMHEI SBIISETCS OBIIAJICHHE OCHOBHBIMHU MOHSATHSAMH 00pabOTKU U
aHaJn3a U300paKeHUH, MPUHIUIIAMH CO3/IaHUSI CUCTEM KOMITBIOTEPHOTO 3PEHUS U BUPTYaIbHOU
pEaIbHOCTH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenune nucHMUIUIMHB « BupTyanbHas peadbHOCTh U KOMIBIOTEPHOE 3PEHHE) HAIPABJICHO
Ha GOpMUPOBAHUE Yy 00YUAIOIINUXCS CIEAYIOIUX KOMIIETEHIIUHN (YaCTH KOMITETEHITH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

Croco0eH HCKaTh HYKHBIE
WCTOYHUKH HHPOPMALIMH 1
JaHHbIE, BOCIIPHHUMATH,
AHAJIM3UPOBATH, 3AIIOMUHATE H
nepeaaBath HHHOPMAITHIO C
UCIIOJIb30BaHHEM LIU(PPOBBIX
CPEZCTB, a TAK)KE C MOMOUIBIO
ANTOPUTMOB IIpH paboTe C
MOJY4EHHBIMHU U3 Pa3IHYHBIX
MCTOYHHMKOB JJAHHBIMH C LIEJIBIO
3¢ ($EKTHBHOTO HCITOB30BaHHS
NOJTyYeHHOH HH(POPMALHHK IS
pelIeHuUs 3a1a4; IPOBOIUTH
OLICHKY MH(pOpMaLHH, ee
JIOCTOBEPHOCTb, CTPOUTH
JIOTHYECKUE YMO3aKIIIOUeHHs Ha
OCHOBaHHH ITOCTYTIAFOIINX
nH(pOpMAaIINK U TAHHBIX

YK-7.1 OcyuiecTBiseT HOUCK HYKHBIX HCTOYHHUKOB HHPOPMALIUU
U TaHHBIX, BOCIIPUHUMAET, aHAJTM3UPYET, 3alIOMUHAET U TIepeiacT
nH(opMaLHIo ¢ KCIOIb30BaHNEM IU(DPOBBIX CPEJICTB, @ TAKKE C
MOMOIIBIO AITOPUTMOB IIPU Pa0bOTE € MOTYYEHHBIMHU U3 Pa3IMIHBIX
MCTOYHHMKOB JTAHHBIMHU C LEJIbI0 () (HEKTHBHOTO HCIIOJIb30BAHUS
MOTy4YeHHONW MH(GOPMAIMH /TSI PEIIeHHS 33/1a4;;

VYK-7.2 [IpoBoauT o1ieHKYy HHGQOpPMAIIHH, €€ JOCTOBEPHOCTS,
CTPOUT JIOTUYECKHE YMO3AKIIIOUCHHNSI HA OCHOBAHUH MOCTYMAIOIINX
nH(pOpMaLuK 1 TaHHBIX.;

YK-7

ITK-1.1 3HaeT MeTOBI M CPENICTBA PEIICHUS 3a7ad HAyIHBIX
HCCIIETOBAaHUN B 00JIACTH CHCTEM MCKYCCTBEHHOT'O MHTEIUIEKTa U
POOOTOTEXHHUECKUX CHCTEM;;

[TK-1.2 YmeeT popMynupoBaTh b U 3a4a91 HAYYHBIX
uccie0BaHui B npodeccrnoHabHO o0nacTu;;

I1K-1.3 Bnageer npuemamu Jutst pOPMYJITMPOBKH LIEJIU U 337144
Hay4HBIX UCCIIEZIOBaHNH, yMEeT BBIONPATh METO/IBI M CPEACTBA
penienust 3a1a4 MpogecCHOHAIBHOM JIeSITeIbHOCTH. ;

Crioco6eH GpopMyIMpoBaTh ENH,
3aJa491 HayYHBIX I/ICCJ'IGJIOBaHI/Iﬁ B
MK-1 00J1aCTH UCKYCCTBEHHOTO
WHTEJUICKTA, BEIOUPATh METOIBI U
CpeICTBa pPelICHUs 3a/1a4

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuna «BuprtyanbHas peanbHOCTh U KOMIIBIOTEPHOE 3PEHUE» OTHOCHUTCS K 4YacTH,
dhopmMupyeMoii ydaCTHUKaMH 00pa3oBaTeNIbHBIX OTHOMICHH Oyioka 1 «JlucuurumHbl (MOIYITN )»
00pa3zoBaTeNbHON IPOTrPaMMBI BBICIIIETO 00pa30BaHMUS.




B pamkax o0pa3oBaTeNbHOW MPOTpaMMBbl BBICIIETO OOpa30BaHUsI OOyYaronIuecs TakkKe

W/WIM  TPaKTUKH,
OCBOCHUS  JTMCLUILIMHBI

OCBaMBarOT Apyruc JUCIHHUITIIMHBI
3aIlJITaHUPOBAHHBIX  PE3YJILTAaTOB
KOMITBXOTCPHOC 3PpCHUCH .

CIOCOOCTBYIOIIINE
«BupryanbHas

JOCTHIXCHHIO
PE€AIILHOCTE U

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux 00CmMuiceHuro
3AN1AHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA ducuunﬂqul
[penmecrByromue Mocaenyromue
Mudg Haumenosanue Hc{)lﬂz:lﬂﬂﬂbl?’MOm JIN ncunnﬂniil/;lou JIN
P KOMIIETeHIIHH e *ﬂy i A . ¥,
MPaKTHKH NMPaKTHKHU
Crioco0eH HCKaTh HyKHBIC
HUCTOYHHUKH MHPOPMAIIUH U
JTaHHBIE, BOCIIPUHUMATB,
aHaJIN3UPOBATh, 3a[IOMHHATH
U nepeaBaTh HHHOPMALIUIO Hcropust u MeTomonorus
C MCHOJIb30BaHUEM HAYKU;
IU(POBBIX CPEACTB, a TAKKE CucteMbl HCKYCCTBEHHOTO
C IIOMOIIBIO ATOPUTMOB MHTEJUICKTa;
npu paboTe ¢ MOIYICHHBIMU Dynamics and Control of
U3 Pa3TUYHBIX HCTOYHUKOB Space Systems**;
YK-7 JAHHBIMH C LEJIBIO Geoinformation Systems and
3 PEeKTUBHOTO Applications;
HCTIOJIB30BaHU MTOTydYeHHOM Jlunamuka u ynpagnenue
WHPOPMALUH [T PEIICHUS Kocmuueckumu cucmemamu**>,
3a]a4; IPOBOANUTH OLIEHKY HayuHo-uccnenoBarenbckas;
undopmanum, ee [IpenaurioMHas mpaKkTHKa;
JOCTOBEPHOCTH, CTPOUTH
JIOTHYECKHUe
YMO3aKIIIOUeHHs Ha
OCHOBaHHH ITOCTYTIAFOIINX
WHGOPMALIUU ¥ JAHHBIX
TexHOTOTHYECKAsT MPAKTUKA;
HckyccTBeHHBIE HEHPOHHBIE
y p
cetn (I'myboxoe oOyuenne);
HckyccTBeHHBIE HEHPOHHBIE
CrocobeH GpopMynupoBaTh Y P
cetn (OOyuenwue ¢
eI, 3a/1a91 HayIHBIX
. MTOJIKPETICHHEM )
HCCIIeIoBaHMi B 00IacTu
MurtennexkryanbHble
MK-1 HCKYCCTBEHHOTO
UH(POPMAITMOHHBIC CHCTEMBI,
WHTEJUIEKTa, BEIOUPATh . .
Geoinformation Systems and
METOJIbI ¥ CPE/ICTBA Lo
Applications;
peleHus 3ana4
IIpoexTupoBanue
POOOTOTEXHUYECKHUX CUCTEM;
[penaumuioMHast MPaKTHUKA;

* - 3aMOJHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHnuii u CYII OI1 BO
** - 3JIeKTUBHBIC TUCIMIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUIUTHHBI « BUpTyanbHas peadbHOCTh U KOMIIBIOTEPHOE 3PEHUE» COCTABIISET «3%» 3a4ETHBIC SIUHUIIBL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeclT pCeD)
Konumaxmmnas paboma, ax.u. 34 34
Jlexuuu (JIK) 17 17
JlaGopartopusie pabotsl (JIP) 17 17
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 74 74
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesia (TeMbl) yueOHoit
pa3neia AUCUMITHHBI «
padoThI
YcerpoiicTBa s GOpMUPOBAHUS H300paKCHHUI.
dopmHUpoBaHUE U 11 p ¢ )PMHP p JIK, JIP
Pasnen 1 CTAB G Turbr n300pakeHM.
ml (o TaBJICHN "
A Hl; og AKCH 1.2 Tunpl n300paKCHHM. JIK, JIP
p 1.3 ®dopMaTsl TUGPOBHIX H300PAKESHUI JIK, JIP
21 3amaun pacrmozHaBaHuA 00pa3oB. [Ipu3HaKwy, TIK. TIP
' HCIOJIb3YEMBIC JIsl OTUCAHMSI OOBEKTOB. i
Pazmern 2 OcHoBHbIE NOHATHA [IpencraBnerne 0OBEKTOB B BHIE BEKTOPOB
pacmo3HaBaHHA 00pa30B 2.2 P P JIK, JIP
MIPU3HAKOB.
2.3 MeTo1bI paciO3HABAHMS JIK, JIP
BripaBHUBaHHE THCTOTPAMMBI. Y JaJICHHE IITyMOB.
3.1 JIK, JIP
CriaxuBaHue U300pakeHuUsI.
Paszen 3 QunbTpanys U ylIydlieHue 3.2 dunprpanus n3odpaxenusi. OoHapyxenue kpaés. | JIK, JIP
n300paskeHHH Oynkius «CBEPTKa». AHAIN3 IPOCTPAHCTBEHHBIX
3.3 YacTOT C MCIOJIb30BAHUEM TapMOHUYECKHX JIK, JIP
byHKIMN
N Bazbl nanHbIX H300paXkeHuid. 3anpock kK 6a3zam
ITouck nzo0Opa>keHU Ha N
Paznen 4 41 JaHHBIX U300pakeHuil. lHaekcanus B cucremax JIK, JIP
OCHOBE CO/ICPKaHUS .
HOUCKA M300pakeHuil.
Brruntanne nzobpaxkenuii. BerduciaeHne BEKTOPOB
JIBIDKeHHE Ha IByMEPHBIX 5.1 p P JIK, JIP
Pazgen 5 TIEPEMEILCHHUS.
N300pakeHIIX "
5.2 Brruncnenue TpaeKTOPH IBIXKYITUXCS] TOUYEK. JIK, JIP
6.1 Oo6HapyxeHue obnacrei. ObHapyxenue koutypon. | JIK, JIP
CermeHTanus OO0Hapy>keHHE BRICOKOYPOBHEBBIX CTPYKTYP.
Paznen 6 o
HU300paskeHMiH 6.2 CerMeHTaIisi Ha OCHOBE COTIJIAaCOBAaHHOTO JIK, JIP
JIBIDKCHUSL.
AdduHHBIE TeOMETpUYECKHE TIPEOOPA30BAHNS.
7.1 PacniosHaBaHue TBYMEPHBIX OOBEKTOB C JIK, JIP
Pasien 7 ComocraBneHne B HCTOIb30BaHueM ah(GHUHHBIX IpeoOpa3oBaHMIA.
JBYMEPHOM IIPOCTPAHCTBE PacniosHaBaHue TBYMEPHBIX OOBEKTOB C
7.2 HCIOJIb30BAaHUEM PEJISIHMOHHBIX MOJEIEH. JIK, JIP
Henuneitapie MeTop! 1edopMaIy H300paxeHni
TpéxmepHble MPU3HAKU HA IBYMEPHBIX
8.1 p P P ABYMEp JIK, JIP
M300paKESHHUSIX.
.. Omnpenenenne GopMbl 0OBEKTOB MO OJJHOM
Bocnpusitie TpEXMEpHBIX 8.2 I 1/?3Ha1< op y JIK, JIP
Paznen 8 |cieH Mo qByMepHBIM P Y
8.3 Touku cxona. IlpusHaku, cBs3anHbie ¢ qmwkenuem | JIK, JIP
U300paKEHUSIM
Kontyps! 1 BupTyansHble mpsMblie. Onpenenenne
8.4 TJIyOWHBI C TIOMOIIBIO0 CTEPEOCKOTTMYECKON JIK, JIP

CHUCTCMBI.

npaKmuquKue/ceMuHapcxue 3AHAMUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JJUCHUIIJIMHBI

* - zanonusiercs Tonbko 1o QUHOWM dopme o6yuenus: JIK — nexyuu; JIP — nabopamopuvie pabomwt; C3 —

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayuTOpuu

Crnenmnanu3npoBaHHoOe
yueOHOe/1abopaTopHoe
o0opynoBanme, IO u
MaTepHuaJibl 1Jis1 0OCBOCHUSA
AUCIHUTLTUHBI
(mMpu He0OXOTUMOCTH)

JlexumnonHuas

AyauTopus JUisl IpOBEJICHUS 3aHSTUI




JICKIOIMOHHOI'O THUIIa, OCHAallICHHAas
KOMILUIEKTOM CIEIHaTM3UPOBAHHON MeOeIIH;
JIOCKOM (3KpPaHOM) U TEXHHUYECKUMU
CpeACTBaMHU MYJIbTUMEINA TIPE3CHTAIHH.

KommnbrorepHslii Kinacc 1 IPOBEICHUS
3aHATUH, TPYIIIOBBIX U UHAUBUYAJIbHBIX
KOHCYJIbTAllUM, TEKYIIET0 KOHTPOJIS U
KoMnbroTepHsblil | MPOMEXKYTOYHOM aTTECTAlUU, OCHAILICHHAS

KJ1acc MEePCOHAIbHBIMUA KOMIbIOTEpaMU (B
konmuecTBe [[lapametp] miT.), HOCKOM
(3KpaHOM) U TEXHUYECKUMHU CPEACTBAMU
MyJIbTUMENA IPE3CHTALUN.

AyIuTOpHs U CAaMOCTOSTENIbHOU PabOTHI
oOyuaromuxcs (MOXeT UCIO0Ib30BATHCS IS

TSt .
A . | IpOBEIEHUsI CEMHUHAPCKUX 3aHSATHH H
CaMOCTOSITEIILHOM .
KOHCYJIBTaIWi1 ), OCHAIIIEHHAS] KOMILICKTOM
paboTsl

CIeIMaTU3UPOBAHHON MeOeH U
KomnbloTepamu ¢ goctynom B QUOC.

* - ayauTOpHs U CaMOCTOATENFHON paboThl oOydatontixcs ykaspBaetcss OBA3SATEJIBHO!

7. YYEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJINHbBI

Ocnoeénas numepamypa:

1. anupo JI. Komnsiotepuoe 3penne/ JI. [llanupo, . CTtokman; niep. ¢ aHri. — M.:
BMHOM. JlaGoparopust 3uanwuii, 2006. — 752 c.: win., [8] c. uB. Bki1. — (Jlyumuii 3apy0exHbIf
y4eOHHUK)

2. Honansa XepH, M. Ilaynun beiikep. Komnbiorepnas rpaduka u crangapt OpenGL, 3-
e u3ganue. : [lep. ¢ aurn. — M. : U3parensckuit gom “Bunbsamc”, 2005. — 1168 c. (+48 c. 1s.
ui.): wi. Pexxum gocryna: https://yadi.sk/i/J54teYDc3Pnc4s

3. ®opcaiir, [IpBua A., Ilonc, Xan. KomnbrorepHoe 3penne. COBpeMEHHBIN MOAXO. :
I[1ep. c aurn. — M. : U3natenbekuii nom "Bunbesamc", 2004. — 928 c.: ui.

Hononnumenvnas tumepamypa:

1. [TotanoB A. CuctemMbl KOMIBIOTEPHOTO 3pEHHSI: COBPEMEHHBIE 337]a4ul U METOABI. —
2014. — Nel (49). -CONTROL ENGINEERING POCCHA, c. 20-26. Pexxum noctyna:
https://controleng.ru/wp-content/uploads/CE_149_sistemy_kompyuternogo_zreniya.pdf

2. @ucenko, B.T. KomnbroTepHast 06paboTka U pacrio3HaBaHuE U300pakeHui: yueo.
nmocobue / B.T. ®ucenxo, T.}O. ®ucenko. — CI16.: CII6I'Y UTMO, 2008 — 192¢. Pexxum
noctyna: http://pzs.dstu.dp.ua/ComputerGraphics/bibl/fisenko.pdf
Pecypcuvl ungpopmayuonno-menekommynuxkayuonnou cemu « nmepnemy:

1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTyI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMUH 3aKJIIOYEHHBIX JJOTOBOPOB

- DnekTpoHHo-6ubmoTeunas cuctema PY/IH — 9bC PYIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru

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

- OBC «Koncynbrant cryaenray www.studentlibrary.ru

- OBC «Tpounknii MOCT»

2. ba3bl JaHHBIX ¥ TTOMCKOBBIE CUCTEMBbI

- OJIEKTPOHHBIN (POH]T TPABOBOM M HOPMATHBHO-TEXHUYECKON IOKYMEHTAIIUH
http://docs.cntd.ru/

- mouckoBas cuctema Sunekc https://www.yandex.ru/

- mouckoBas cucreMa Google https://www.google.ru/




- pedepatuBHas 6a3a nanapix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 05t cCAmMoCmosmenbHou pabomuvl 0OYUaAOWUXCSL NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nexuuii o nuctuminae « BupTyanbHas pealbHOCTh U KOMITBIOTEPHOE 3PEHHEY.

* - Bce yueOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuinasl B TYHUC!

8. OLIEHOYHBIE MATEPHAJIbI U BAJLIbHO-PEITHHIOBASI CUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLHUI IO
JTUCHUIIMHE

OneHouHbIe MaTepUabl W OaUIBHO-PEUTHHTOBAs CHCTeMa® OICHWBAHUS YpPOBHS
c(hOpPMUPOBAHHOCTH KOMMETCHIMN (YaCTH KOMIIETEHIIMI) MO UTOraM OCBOEHUS JUCIUIUIMHBI
«BupryanbHas peanbHOCTh W KOMIIBIOTEPHOE 3peHHe» npeAcTaBieHbl B [IpuioxeHun K
HacTrosmier Pabouelt mporpaMme TUCIUIUIMHBI.

* - OM u BPC dopmupyroTcst HA OCHOBaHUHU TPEOOBAHHIA COOTBETCTBYIOIIECTO
JIOKaJIbHOrO HOpMaTuBHOTO akta PY JIH.



PA3BPABOTYMUK:

Kpyriosa Jlapuca
JlouieHT BnagumupoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
Paszymusiii FOpuit
3aBenyromnuii kadeapoit HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJMTEJD OII BO:
Pasymusii FOpuit
ITpodeccop Hukonaesnu
Honxcnocmo, BYTT Ioonuce Damunus U.0.



