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1. EJIX U 3AJAYHU OCBOEHUS JMCHUIIJIMHBI (MOAYJISA, TIPAKTUKHA).
B THUIT ITPAKTHUKMH. CII b 1 ®OPMA (POPMbBD EE IMPOBEJIEHW S
[enaMu IUCIMIIIMHEL SBISIOTCA:

o0ydJeHHe CTYICHTOB HOHATHAM BEIYHUCIUTENBHOM Ipaduku, 3HAKOMCTBO ¢ OCHOBHBIMH CHCTEMaMH HayqHOH
BU3YyaJIM3alluy, I0Jy4€HUE HaBbIKOB BU3YyallU3allMy PE3yIbTaTOB SKCIIEPUMEHTA, IIOJIyYCHUE HABBIKOB MOJIEJIUPOBAHUS
Pa3IUYHBIX NPOIECCOB C UCIOIb30BAHUEM COBPEMEHHBIX rpaueCKUX YCTPOHUCTB.

OCHOBHEIC 3aJaun JUCLHUIIIINHBI:

0o0ydeHHe CTYICHTOB METOJaM BH3YAIBHOTO MPEACTABICHIUS HH()OPMALINH, MATEeMAaTHIECKAM OCHOBAM MOJICITHPOBAHH,
cHcTeMaM KOAMPOBAHUS I[BETa U IPe0Opa30BAHUSIM MEX Ty HUMH, AITOPUTMAM PACTPUPOBAHUS U FEOMETPHUUCCKUX
npeoOpa3oBaHuil;

MO/ITOTOBKA CHEI[HATHUCTOB, BIA/ICIONINX METOAMH T€OMETPHUYECKOTO MOIEITMPOBAHUS, TEXHOIOTUIMHU 00pabOTKH
BU3YyaJIM3allMK PE3YJIBTATOB 3KCIEPHUMEHTA, COBPEMEHHBIMH CPEICTBAMH IIPOrPAaMMUPOBAHHS U CO3AHUS TPEXMEPHBIX
MojieJicii 00BEKTOB;

(bOpMPIpOBaHI/IC Y CTYACHTOB HABBIKOB HMCITIOJIB30BaHUA TCXHUYCCKUX CPCICTB KOMHB}OTGpHOfI rpaq)mm, HCII0JIb30BaHU
COBPEMEHHBIX CUCTEM U 6H6JII/IOTCK, OCYHICCTBIIAOMINX BU3YAJIU3AIINIO0 JAHHBIX.

2. MECTO JUCTIMIIIMHBI MO AYJIA, IPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBbI

Hwukn (pazmen) OIT: | b1.B.JIB.05

2.1 | TpedoBaHMs K NMpeABAPUTEILHOMN MOATOTOBKE 00y4aloUIerocs:

2.1.1 | BBenenwue B pa3pabOTKy MPOrpaMMHOTO 00ECIICYCHUS

2.1.2 | AMropUTMBI U CTPYKTYpBI TaHHBIX

2.1.3 | KommbroTepHas rpaduka

2.1.4 | BeruncnurenpHast MaTEMaTHKA

2.2 | AucuunjauHbl (MOAYJIN) U MPAKTUKH, JI51 KOTOPbIX OCBOEHHE IAHHOI THCHUILINHBI (MOY/Is1) HE00OX0AUMO KaK
npeamecTByoIIee:

2.2.1 | IlpousBoacteenHast: [IpenauniomMHas npakTuka

2.2.2 | BbINOTHEHNE | 3alMTa BHIMYCKHON KBAM(UKAIIMOHHON pabOThI

3. KOMIETEHI[UY OB YYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIIATIINHBI
(MOJIYJISI, TIPAKTHKH)

IK-3: Cnoco6eH NpoeKTHPOBATHL NPOrpPaMMHOe ofecriedyeHre U 0a3bl JaHHBIX, pa3padaThIBATh U O0TJAKUBATH
NMPOrpaMMHBIN KoJI, Ipeodpa3oBaTh NPOrPAMMHBIN KO U CTPYKTYPBI JaHHBIX /ISl NOBbIIICHASA HX 3Q)(peKTHBHOCTH,
NPOBOANTL peaKTOPHHI NPOrPAMMHBIX NPHJI0KEHUI M 0a3 JaHHBIX

IIK-3.1: 3namo: Memoosl npoeKMuposanus npoepaMMHoO20 obecneyenus u 6a3 OaHHbIX, pa3pabomKy U HACMPOUKU NPOSPAMMHO20
K00a, npeoopazoeanuli NPOSPAMMHO20 KOOA U CIHPYKMYPbl OAHHbIX 0151 NOGbIULEHUS UX IPDEKMUBHOCIIU, NPOBEOEHUS
pedaxkmopunea NPpoSPAMMHbBIX NPULONHCEHUL U OA3 OAHHDBIX.

PeSyJ'ILTaTLI O6y‘{€HI/I$[Z 3HaeT MCTOABI MPOCKTUPOBAHNA U OITUMHU3ALUHA ITPOT'PAMMHBIX HpI/IJ'IO)KeHI/Iﬁ JUIA BBITTIOJTHEHU A
BU3YyaJIM3allUH PE3YJIbTATOB KOMIIBIOTCPHOT'O MOACIUPOBAHUA.

IIK-3.2: Ymemu: npoekmuposams npoepammnoe obecneuenue u 6asvl OaHHbIX, pazpadamuléams U OMia}CUeams nPOSPaAMMHBbILL
K00, npeobpazoeamsv NPOcPAMMHBILL KOO U CIMPYKMYPbl OAHHBIX 0Jis1 NOBbIULEHUSL UX P PEKMUSHOCTIU, POBOOUMb Pehakmopune
NPOCPAMMHBIX NPUTIOHCEHUU U A3 OAHHBIX.

PeSyJ'ILTaTLI 06y‘{€HI/I$[Z Ymeer MMPOCKTUPOBATD, OTIIAXXKUBATh U OIITUMU3UPOBATH HpOFpaMMHLIfI KOJ HpI/IJ'IO)KeHI/Iﬁ JUIA BBIITIOJTHCHUA
BU3YyaJIM3allUH PE3YJIbTATOB KOMIIBIOTCPHOT'O MOACINPOBAHUSA.

IIK-3.3: Brademo HA8bIKOM: NPOEKMUPOBAHUS NPOSPAMMHO20 obecneuenus u 6azvl OAHHbIX, pa3padomoK u HACMPOUKU
NPOSPAMMHO20 KOO, NPeodpa306bl8ams NPOSPAMMHBIL KOO U CMPYKMYPbl OAHHLIX OJi NOGbIUUEHUs UX dppexmusHocmu,
NPOBOAHCOCHUSL PePAKMOPUH2a NPOSPAMMHBIX NPUTLONCEHUT U 6A3 OAHHBIX.

PeByJ'ILTaTLI OGy‘iCHHﬂ: Bnaneer HaBbIKamMu IMPOCKTUPOBAHUSA HpI/IJ'IO)KeHI/Iﬁ JJIs BBITIOJIHCHUSA BU3YyaJIU3alluH pE3YyJIbTAaTOB
KOMITBIOTEPHOT'O MOJICTIMPOBAHUA, UX OTJIAAKA U ONTUMHU3AITNN.

IIK-4: Cnoco0eH o0ecnieunBaTh (PYHKIIMOHHPOBAaHUE 023 JaHHBIX, ONTHMHU3HPOBATh paclpe/e/ieHHe BbIYHCINTEIbHbBIX
pecypcoB U NPOU3BOAUTENLHOCTL B/, ocyliecTBASATH ypaBieHUe }KU3HEHHBIM HKJIOM JaHHBIX, XpaHsmuxcs B BJI, u
pasButuem B/

IIK-4.1: 3nams: memoowl obecneyenus yHKYUOHUPOBAHUS 6A3 OAHHBIX, ONMUMUIAYUU PACHPEOeNeHUs 8bIYUCTUMENBHBIX PECYPCO8
u npoussooumenvrocmu BJJ, memoouvl ynpaenenus JHcuHeHHbIM YUKIOM OAHHbIX, Xpanawuxcs 8 B[, u pazeumuem BJI.

PesynbraTel 00yueHus: 3HAET METOIbI YIIPABICHUS )KU3HEHHBIM IIUKJIOM JJAHHBIX PE3YTETATOB KOMIIBIOTEPHOTO MOJIEIIMPOBAHHS,
XpaHsAmuxcs B 6a3ax JaHHBIX.

IIK-4.2: Ymems: obecneuusams (GyHKYUOHUpOBaHue 6a3 OAHHbIX, ONMUMUUPOBANb PACHPEOeNeHUE BbIYUCTUMELbHBIX PeCypco8 U
npousgooumenvrocmo bJI, ocywecmenamo ynpasnenue dcusHeHHbIM YUKIOM OaHHbIX, Xpanuawuxcs 8 B/l u pazeumuem BJI.

PeSyJ'[BTaTLI O6y‘I€HI/I$[Z VYmeer YIIPaABJIATH ) KU3HCHHBIM UKJIOM JaHHBIX PE3YJIbTaTOB KOMIIBFOTCPHOT'O MOACIINPOBAHMA,
XpaHAIIUXCS B bazax JTAHHBIX.




1IK-4.3: Braoems nagvikom: obecneuenus: QOyHKYUuOHUpoganus 6a3 OaHHbIX, ONMUMU3AYUU PACHPEOeNIeHUs BbIYUCTUMETbHBIX
pecypcog u npouzgooumenvrocmu B[, ynpasienus scusHeHHbIM YUKIOM OaHHbIX, XpaHawuxcs 6 B, u pazeumuem BJJ.

PCByJ'ILTaTLI OGy‘iCHHﬂ: Bnaneer HaBbIKamMu YhpaBJICHUA ) KU3HECHHBIM NUKJIOM JJaHHBIX PE3YyIIbTaTOB KOMIIBFOTECPHOT'O
MOJCIMPOBAHUA, XPAHAIINXCA B 6a3ax JaHHBIX.

4. CTPYKTYPA U COAEP KAHUE JUCIUITIJINHBI (MOAYJISA, TIPAKTUKN)

Koxn HaumeHoBaHue pa3/ie/ioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos ®opma
3aHATUSA / Kype KOHTPOJISA
1 Paznen 1. O0yuyenue
1.1 KommnsrotepHas rpadyka B HayqHbIX BU3yalIM3alliy U MOAeIupoBanun /Tema/ 8 0
1.1.1 Ponbs koMIBIOTEpHOM TpauKy B HAyYHOU BU3yanu3armu. [Tpumepst 8 2 3, Ko

BU3yanu3anuu. AHumaius. bazoBoe mporpaMMHOe obecredeHre TPEXMEPHO
rpa¢puku: OpenGL, MS DirectX. /JIex/

1.1.2 ITonroToBKa K TeKyIeMy KOHTPOJIIO ycrieBaemocTh /Cp/ 8 4 3, Ko
1.2 MopgenupoBaHHue I[BeTa B KOMITBIOTEpHOIT rpaduke /Tema/ 8 0
1.2.1 IBer. AnnuTrBHas TpexiperHas Moaenb (RGB). CyoTpakTuBHas Mo 8 2 3, Ko
(CMYK). Crargapt CIE, monens XYZ. /Jlex/
1.2.2 XpomaTtHdeckasi JrarpaMMa 1 IBeTOBOH oxBaT. [Ipeodpa3oBaHuUs I[BETOBBIX 8 2 3, Ko
moneneit. /Jlex/
1.2.3 IToaroToBKa K TEKyIeMy KOHTPOJIIO ycrieBaemocTh /Cp/ 8 4 3, Ko
1.3 AJITOPUTMBI JIOKAJIBHOTO OCBelleHus. Busyanuzanus ¢popmbel oobekta /Tema/ 8 0
1.3.1 3axon Jlambepra. Paccestanslii cBet. Hleiinunr. Monenu mweiinuara. Monenu 8 2 3, K, Ko
npenoMieHus cBera. 3akoH CHeutiyca. /Jlek/
1.3.2 IToaroToBKa K TEKyIeMy KOHTPOJIIO ycrieBaemocTh /Cp/ 8 4 3, Ko
1.3.3 Busyanusanus JJOKaIEHOTO OCBEIECHHS T TIPOCTONW TeOMeTpUIECKOi (hOpMBI ¢ 8 4 3, Ko
ncnons3oBanrneM OpenGL /J1a6/
1.3.4 BrruncnurenbHas reoMeTpusi. ANITOPUTMBI JIOKAIbHOTO OcBenlieHus. Moenu 8 2 3, K, Ko
OTpaKeHHs CBeTa. 3epKaibHOe oTpakeHue. Juddysnoe orpaxenue. /Jlex/
1.3.5 ITonroroBka k taboparopHoii padote /Cp/ 8 4 Ko
1.3.6 Brimonnenue kypcoBoii padotsl /Cp/ 8 8 K
1.4 AnroputMsl riobansHoro ocsemenus. Hayunas Buzyanuzanus /Tema/ 8 0
1.4.1 IonsTre rnobamsHOro ocBereHus. [Ipsamoe u Herpsmoe ocserieHHe. OCHOBBI 8 2 3,K, Ko
MeToJia TpacCupoBKH Jydei. [Ipsmast u oOpaTHas TpaccupoBka. Mojens
VYurrena. [loustue o Metoe GOTOHHBIX KapT. /JIek/
1.4.2 Hay4nas Bu3yanu3aiusi Ha OCHOBE METOJIOB TNTOOAIEHOTO OCBEIIEHHMS. 8 2 3, K, Ko
[Ipobnema peansHOro BpeMeHun. CucTeMbl HaydHOU BU3yanu3anu. /JIex/
143 Busyanuzanus rao0anbHOTO OCBEIEHUS Tell IPOCTON TeOMETPUIecKoi (GopMBbI ¢ 8 4 3, Ko
ucnosp3oBanreM OpenGL /J1a6/
1.4.4 ITonroToBKa K TeKyIeMy KOHTPOJIIO ycrieBaemocTh /Cp/ 8 4 3, Ko
1.4.5 IToxroroska k maboparopHoii padote /Cp/ 8 4 Ko
1.4.6 Beinonaenue KypcoBoii pabotsl /Cp/ 8 8 K
1.5 I'paduueckuii koHBeilep 11l BU3yalu3aluu TPEXMEpPHBIX cleH. I paduueckue 8 0
nponeccopsl. [leinepsr /Tema/
1.5.1 I'padudeckuii KOHBelep: OCHOBHI peau3alnui, TeOMETPHYCCKHIA U MMAKCETbHBIN 8 2 3, Ko

mreiepsl, craaun KoHseitepa. [IporpammupyeMocTs rpadraeckoro KOHBeHepa.
Mecto npeoOpa3oBaHuii KOOPAUHAT B rpaguyecKoM KoHBeiiepe. /JIek/

1.5.2 O06o00611eHHas CTPYKTypa rpaduvecKoro mporeccopa. ApXureKkrypa 8 2 3, Ko
rpauIecKuX IMPOIIECCOPOB ¢ IMeHaepaMu. ApXHTEKTypa MeHaepoB,
BEpIIMHHbIC U MUKcebHbIe meiinepsl. [leiinepusie s3pikn (GLSL, MS HLSL).
eiinepHoe mporpaMMUpOBaHUE U €ro orpaHnyeHus. /JIex/

1.5.3 V3y4eHne OCHOBHBIX BO3MOKHOCTEH si3p1ika GLSL /J1a6/ 8 6 3, Ko
1.5.4 ITonroToBka K TeKylemMy KOHTpOJIo ycrieBaemocTu /Cp/ 8 4 3, Ko
1.5.5 IoxnroroBka k naboparopHoit padote /Cp/ 8 4 Ko
1.6 TexHonoruu 1 GMOIMOTEKH BHICOKOIIPOU3BOIUTENBHBIX BHIYUCICHUI Ha 8 0
rpadudeckux npoieccopax /Tema/
1.6.1 Beorunciienus o01iero Ha3HaueHHs € UCIOIB30BAHHEM IpapUeCKHX 8 2 3, Ko

nponeccopoB. TexHonorun CUDA u OpenCL. Mojenu u n1aGioHbt
MIPOrpaMMHUpPOBaHUsI ¢ ucnonp3oBanueM TexHojoruu CUDA. Mopens maMsatu
CUDA. Onrumu3anust CUDA -nipunoxernid. Monens ucnonaenns CUDA. /Jlex/

1.6.2 bubmuorexu BLAS u FFT a1s1 mapayuiebHbIX pacueToB Ha TpapuuecKux 8 2 3, Ko
nponeccopax. LAPACK na CUDA. /JIex/




1.6.3 MopenupoBaHue IMHAMUKNA CUCTEMBI TeJl B IOTEHIIUAIBHOM I10JIE C 8 6 3, Ko
ucnons3oBanneM Texnonorud NVIDIA CUDA /J1a6/
1.6.4 ITonroToBka K TeKyIeMy KOHTPOJIIO ycrieBaemocTh /Cp/ 8 4 3, Ko
1.6.5 IToxroroska k maboparopHoii padote /Cp/ 8 4 Ko
1.7 TIporpamMmbl 1 OMOIHOTEKH JI7Ist 00PabOTKK M BU3yadu3aluu JaHHbIX /Tema/ 8 0
1.7.1 Busyanuzauus pe3yasTaToB SKCIIEPUMEHTA C IIOMOIIBIO s3bIKa R U cpeipl 8 2 3, K, Ko
RStudio. Pabota ¢ 6a3amu gaHHEIX. /JIek/
1.7.2 bubmmoreka D3.js. Cucrema Busyanm3anuu Tableau. /JIex/ 8 2 3, K, Ko
1.7.3 Busyanuzanus pe3yasTaToB dKcIiepuMeHTa ¢ momoinbio RStudio /J1a6/ 8 6 3, Ko
1.7.4 ITonroToBKa K TeKyIeMy KOHTPOJIIO ycrieBaeMocTh /Cp/ 8 4 3, Ko
1.7.5 IToxroroBka k taboparopHoii padote /Cp/ 8 4 Ko
1.7.6 BeinonHenue kypcoBoii pabotsl /Cp/ 8 19.75 K
2 Paznen 2. [IpomexkyrouHasi aTrecramust
2.1 3ayer /Tema/ 8 0
2.1.1 IoxnroroBka k 3avery /3auér/ 8 8 3
2.1.2 Konrtakthas pabota /KoPa/ 8 0.25

[Ipumeuanne. @opmbl KOHTpOIA: DK — 3k3aMeH, K- koHTponpHast paboTa, Ko- koHTpobHEIH onpoc, C3- cemecTpoBoe 3amanue, 3-3auet, Oll-
OTHYeT I10 TIPAKTHKE.

5. ®OHJ OIIEHOYHBIX CPEICTB

OIneHOYHbIE CPENCTBA IUIAHUPYEMBIX pE3yNbTaTOB OOydeHWs MpecCTaBieHbl B Buae (oHIOB oreHouHbX cpeacts (DPOC),
pa3pabOTaHHBIX B COOTBETCTBHM C JIOKAJbHBIM HOPMATHBHBIM akToM yHuBepcuTera. POC MoxeT OBITh NpeAcTaBIeH B
ITpunoxenuu k padboueit mporpamme.

5.1 KoHTpombHBIE BOIIPOCHI U 3aJITaHUS

O1neHOYHBIE CPE/ICTBA IIAHUPYEMBIX PE3yIBTATOB 00YUeHHUS TIPEACTaBICHBI B BUIE POHAOB OleHOUHBIX cpencTB (POC),
pa3pabOoTaHHBIX B COOTBETCTBUU C JIOKAIBHBIM HOPMATHBHBIM aKTOM YHHBEPCUTETA. B 1eJsIX OCBOCHHUS KOMIIETEHIIUH, YKa3aHHBIX
B paboyYeil mporpaMMe TUCIUIUTHHBIL, TIPETYCMOTPEHBI CIICAYIONIUE BOMPOCHI, 331aHHUs TEKYIIIET0 KOHTPOJISL:

[IK-3: CniocoGeH npoeKTHpOBaTh IPOrpaMMHOE 00ecIedeHre U 0a3bl JaHHBIX, pa3pabaThIBaTh U OTIAXKHUBATH IIPOrPAMMHBINA KO/,
npeoOpa3oBaTh NPOrPaMMHBIH KO M CTPYKTYPbI JaHHBIX JUISl MTOBBIICHUS UX 3Q(EKTUBHOCTH, TPOBOJUTH pehaKTOPHHT
MPOTPaMMHBIX TIPUIOKEHUH 1 0a3 TaHHBIX

TIK-3.1: 3HaTh: METOJBI MPOESKTUPOBAHUS IPOTPAMMHOT0 oOecrieueHus 1 6a3 JaHHBIX, Pa3paOOTKH U HACTPOHKHU MPOrpPaMMHOTO
KO0Ja, MpeoOpa3oBaHuil IPOrpaMMHOTO KOA M CTPYKTYpPbI IaHHBIX JUIS TOBBIICHUS UX 3Q()EKTUBHOCTH, IIPOBEICHUS
pedakToprHra MpOrpaMMHBIX MPIJIOKESHUH U 0a3 TaHHBIX.

Pesynbrate! 00y4eHus: 3HaeT METOABI IPOEKTHPOBAHMS M ONTHUMHU3ALUH MIPOTPAMMHBIX IPUIOKESHUH AT BBITOTHEHHS
BU3YaIM3alUH PE3YIbTaTOB KOMIBIOTEPHOTO MOJICIMPOBAHHSI.

1. Kaxue MeTombI ONTHMU3AIMH HanOOIee MPUMEHNMEBI K IIPIIIOKCHUSM BU3YaIH3allUH JaHHBIX ?
2. Kakue MeTo1pl IpOEKTHPOBaHMsI HanboJiee MPUMEHUMBI K MPUIIOKEHUSAM BU3YaTU3allM1 JaHHBIX?
3. Kakum 006pa3oM Jyyllie BBIIOIHAT ONTUMU3ALUIO IPUIIOKEHNUH, OCYLLECTBIISIOINX TPEXMEPHYIO BU3YaTH3aLIUI0?

[IK-3.2: YMeTs: IpoeKTHPOBaTh IPOTpaMMHOE 0OecedeHre U 0a3bl JaHHBIX, pa3pabaThIBaTh U OTIAXKHUBATH IIPOrPAMMHBINA KO/,
npeoOpa3oBaTh NPOrPaMMHBIH KO M CTPYKTYPbI JaHHBIX JUISl MTOBBIICHUS NX 3Q(EKTUBHOCTH, TPOBOJUTH pehaKTOPHHT
MPOTPaMMHBIX IPHIIOKEHUH 1 0a3 JaHHBIX.

PesynbraTe! 00y4eHHs: YMeeT IPOSKTHPOBATh, OTJIAXKUBATH U ONTHMH3NPOBATEH IPOTPAMMHBIH KO IPUI0KEHHH JUTS BHITIOJHEHUS
BU3YaJIM3aLUH PE3YIbTaTOB KOMIBIOTEPHOTO MOJIEIMPOBAHHSI.

1. IIpemtoxuTe ITyTH ONTHMH3ALINH 33JaHHOTO TPIJIOKEHHS, BU3YAITH3UPYIOIIETO PE3yIbTaT KOMITBIOTEPHOTO MOJICTUPOBAHHS.
2. Kak 651 Bol cipoexTipoBanu cucteMy BU3yaau3alliy O0JIBIIOro Habopa JaHHEIX? B ueM 0cOOEHHOCTH BH3yalnHu3aluu TaKOro
Habopa JIaHHBIX?

3. [IpemtoxuTte cocoObI MOBBIIIEHHS MPOU3BOIUTEIFHOCTH PA0OTHI IIPUIIOKEHNUS, BRIOIHAIOIIETO BU3YaIH3aIlHIO JaHHBIX,
MOCTYIAONIUX B PEAIBHOM BPEMEHH.

I1K-3.3: BrageTs HaBBIKOM: IIPOSKTHPOBAHHUS IIPOTPAMMHOI0 oOecIiedeHus 1 0a3bl JaHHbIX, pa3pabOTOK U HACTPOHKH
MPOrpaMMHOTO KO/, TPeoOpa30BEIBATH IIPOTPAMMHBIH KOJ] M CTPYKTYPBI JAHHBIX [UIS TTOBBIMECHUS HX 3()(HEKTHBHOCTH,
HIPOBOXKAEHHS peaKTOPUHTa IPOrPAMMHBIX IPHIOKEHUN 1 623 NaHHBIX.

PesynbraTel 00yueHus: Bnaseer HaBbIkaMy NPOEKTHPOBAHUS NPUI0KEHHH JUIs BHITIOIHEHUS BU3yallU3allul pe3yabTaToB
KOMITBIOTEPHOTO MOJICTTHPOBAHNUS, UX OTJIAIKH W ONTHMH3ALHH.

1. CripoexTHpyiiTe NPUIOKEHUE I TPEXMEPHON BU3yalM3alluy, KOTOpoe OyIeT 3a1eiicTBOBATh BO3MOXKHOCTH COBPEMEHHBIX
rpauuecKux MpoLeccopoB.




2. BeimonHuTe 0TIaaKy NPOLEAYPH, BHIIOIHAIONUICH ABYMEPHYIO BU3YaIH3aLUIO JaHHBIX.
3. BBINOIHUTE ONTUMH3AIUIO TIPUIIOKEHUS, BU3yATH3UPYIOLIET0 POCTPAHCTBEHHOE PACIIPEICTICHHE 3apSKEHHBIX YACTHII.

[IK-4: Cniocoben obecneunBath ()yHKIMOHHPOBAHKE 0a3 JaHHBIX, ONTUMH3UPOBATE PACTIPEICIICHNE BEIUUCIUTEIBHBIX PECYPCOB U
npou3BoauTeNsHOCTh BJI, ocylecTBIATh ynpaBieHHe )KU3HEHHBIM LIUKIIOM JaHHbIX, XpaHsauuxcs B b1, u pazsutuem BJ{

TTK-4.1: 3HaTh: MeTOBI OOecieueHUs QYHKIMOHNPOBAHHS 0a3 TAaHHBIX, ONTUMHU3AIMH PACTIPEACTICHUS BEIYUCIUTEIBHBIX PECYPCOB
u npousBoauTenbHocTH b/, MeTo bl yripaBiieHus )KM3HEHHBIM IIUKJIOM JaHHBIX, XpaHsamuxcs B B/, u pazsutuem B/I.

PesyneraTel 00ydeHHs: 3HACT METOIBI YIIPABJICHUS KU3HCHHBIM IUKJIOM JAaHHBIX PE3YJbTATOB KOMITBIOTEPHOTO MOZICIHPOBAHUS,
XpaHSAIuXcs B 0a3ax JTaHHBIX.

1. Kakue MeToib! ynpaBieHHs )KU3HEHHBIM LIMKJIOM JIaHHBIX B 0a3¢ IPMMEHUMBI JUIsl PE3YJIETaTOB KOMITBIOTEPHOTO
MO/ICJINPOBaHMA?

2. Kak ynpaBisaTh )KH3HEHHBIM ITHKJIOM JTAHHBIX KOMIIBIOTEPHOTO MOIEIHPOBAHUS B PacIIpeieTICHHOH cucteme?

3. 3aueM MOXKeT MOTPeOOBAThCA YIIPABICHHUE )KU3HEHHBIM IIUKJIOM JaHHBIX KOMITBIOTEPHOTO MOJICTHPOBAHUS?

ITK-4.2: YMets: obecnieunBaTh QYHKIIMOHUPOBaHNE 0a3 JaHHBIX, ONITUMU3UPOBATH PACTIPECTICHUE BEIYUCIUTEIBHBIX PECYPCOB
IPOU3BOIUTENBHOCTD B/l, OCYIECTBIATE yIIpaBlleHHE KU3HEHHBIM LIMKIOM JaHHBIX, XpaHamuxcs B b1, u pazsutuem B/I.
Pesynbrate! 00yueHHs: YMeeT yNpaBisaTh )KU3HECHHBIM LIUKJIOM JIaHHBIX PE3yIbTaTOB KOMIIBIOTEPHOTO MOAEIHPOBAHUS,
XpaHsImuXcs B 0a3ax JaHHBIX.

1. IlpuBenuTe MOCIENOBATENBHOCTD IArOB YIPABJICHUS JKU3HEHHBIM LIMKJIOM JAHHBIX, HEIPEPHIBHO IOCTYHNAIOIINX U3 CUCTEMBL
KOMIIBIOTEPHOI'O MOJCIUPOBAHUS.

2. Kak moIy4uTh COCTOSIHIE CHCTEMEBI, COXpaHEHHOE B 0a3e JaHHBIX HECKONBKIMH IIaraMy MoJienpoBanus panee? [Ipusemure
IIPUMEP TAKOU CUTYallMX U COCTaBbIE IOCIEN0BATEIbHOCTD JCHCTBUH Ul PELICHUS 3a1a4H.

3. Kak opranu3oBaTh COBMECTHBIH JOCTYN K JaHHBIM KOMIBIOTEPHOTO MOAEIUPOBAHUS CIOKHBIX COLUAIBHBIX MPOLECCOB?
[IpuBenuTe MpuMep, B KOTOPOM 3TO HEOOXOAUMO CJIEIIATb.

[1K-4.3: BnageTts HaBBIKOM: obecrieueHns GYyHKIIMOHUPOBaHUS 0a3 JaHHBIX, ONTUMH3ALIUHU paCTIpeIeNeHuUs BBIYACINTENBHbBIX
PECYPCOB U MPOU3BOIUTENBHOCTH B/l, ypaBieHust )KM3HEHHBIM I[IMKJIOM JAaHHBIX, XpaHsmuxcs B BJI, u pasButuem B/I.
PesynpraTel 00yueHus: Biageer HaBbIKaM¥ YITPABICHHUS )KU3HEHHBIM IIUKIIOM JIAHHBIX PE3YJBTaTOB KOMITBIOTEPHOTO
MOJISIIUPOBAHHS, XPAHSAIINXCS B 0a3ax TaHHBIX.

1. YUto HeoOX0IMMO NPEATIPUHATD, €CIN JUIS BU3YaIU3aluyl AMHAMHUKI HEKOTOPOH CHCTEMBI TPEOYIOTCS PE3yIbTaThl
MOJIETTMPOBAHNUS B PA3IMIHBIE MOMEHTHI BPEMEHHU?

2. OmpeznenuTe 1eb MOTy4eHHS JaHHBIX KOHKPETHON CHCTEMBI KOMITBIOTEPHOT0 MoenupoBanus. K uemy MoxeT npuBecTu
CHUTYaIUs1, €CIIM OHa Oy/eT OmpezeneHa HeBepHO?

3. Kak obecrieunTs cO0p TaHHBIX B 6a3y ¢ KOHKPETHOI CHCTEMBI KOMITBIOTEPHOTO MOJICTTHPOBAHMUS, paboTarommeil Ha 00IauHbIX
pecypcax? B yem cioskHOCTH cOOpa TaHHBEIX B 3TOM ciydae?

5.2 TembI MUCEMEHHBIX paboT (KOHTPOJIBHEIE pabOTHI)

1. BusyanusupoBath BeTMYMHBI HANIPSHKEHHOCTEH 3IEKTPUYECKOTO M MArHUTHOTO TI0JIEH 3JICKTPOMarHUTHON BOJIHBI B BOJTHOBOJHOU
CTPYKTYpE.

2. Busyanu3npoBath CKaJIsipHOE 10JIe OTEHIHANa IIPON3BOIBHOM KOH(DUTYPAIINH CTATHIECKUX IEKTPHUCCKHUX 3apS/I0B.

3. BuzyanuzupoBaTh JMHAMHUKY paclpoCTpaHeHHUs dIeKTpoHHOoro notoka B CBU-npubope.

4. Buzyanu3upoBaTb paclpoCcTpaHESHNUE BOJIHBI Ha TOBEPXHOCTH >KHIKOCTH.

5. Buzyamm3upoBaTs TypOyJICHTHOE TSUCHHE KHIKOCTH B TPYOE ¢ M3MEHSIOIINMCS CEUCHUEM.

6. Buzyanuzuposats npouecc 1udy3uu IByX ra3os.

5.3 Iloka3zarenu U KpUTEPUH OLICHUBAHUS KOMIIETCHIIUH, IIKaJIbl OLIEHUBAHUS
B pamkax u3ydyaeMOi JUCLMIUIMHBI CTYE€HT MOXKET JEMOHCTPUPOBATh CIEAYIOLUE YPOBHYU OBJIAaJCHUS KOMIIETCHLIUSAMMU.

IToBbINICHHBIH YPOBEHB: 00YYAIOMIUICS AEMOHCTPHPYET IITy0OKOe 3HaHHE yueOHOr0 MaTepHaa; CIoCOOEH HCIOIb30BaTh CBEICHNU
U3 Pa3IMYHBIX HCTOYHUKOB JUIS YCIICIIHOTO MCCIICA0BAHMS 1 IIONCKA PELICHHs] B HECTaHIAPTHBIX CUTYaLUsIX; CIIOCOOEH
AHANM3UPOBATH, IPOBOJAUTE CPABHEHHE H 0OOCHOBAaHHE BEIOOPA METOIOB PEILICHHS IPAKTHKO-OPHCHTHPOBAHHBIX 3a1aHnii. OLeHka
MPOMEXYTOYHOH aTTeCTaIlNH (3a4eT): 3auTeHo — 90 6ayutoB u Goree.

ba3oBbIil ypoBeHb: 00Y4AIOIIUICS CIIOCOOEH MOHUMATh U HHTEPIPETUPOBATH OCBOSHHYIO HH()OPMALIHIO; IEMOHCTPHPYET
OCO3HAaHHOE BJIAJICHIE YYEOHBIM MaTEepHAIOM U YIEOHBIMH YMCHUSIMY, HABBIKAMH U CIIOCOOAMH AESTEIILHOCTH, HEOOXOAUMBIMH
JUISL peTICHNUS TTPaKTHKO-OpHEHTHPOBAHHBIX 3a1aHii. OIeHKa IIPOMEXYTOUHOH aTTecTany (3a4eT): 3a4TeHo — 76-89 6aoB.

IToporosblii ypoBeHb: 0Oydaromuiics: obsiaaeT HeoOXOMMOM CHUCTEMOM 3HaHMH U BIaJeeT HEKOTOPHIMU YMCHUSIMHU;
JIEMOHCTPHPYET CaMOCTOSTEIIFHOCTh B IPIMEHEHHIH 3HAHUH, YMEHHI M HABBIKOB K PEIICHHUIO YIeOHBIX 3aJaHUI Ha
penpoxykTHBHOM ypoBHe. OLeHKa IPOMEKYTOUHOH aTTECTAINH (3a9eT): 3a4TeHo — 61-75 Gaymios.




YpoBeHb HHKE TOPOTrOBOT0: CHCTEMAa 3HAHMM, HEOOX0AUMAs 1UIsl PEIeHHs YUeOHBIX M NPaKTUKO-OPHEHTHPOBAHHBIX 33/1aHUi, HE
copmupoBana; 00yJarOIINICs He BlIaeeT OCHOBHBIMU YMEHHUSMH, HABBIKAMH M crioco0amu aestensHocTd. OneHka
MPOMEXYTOYHOH aTTECTAINH (3a4eT): He 3a4TeHO — Hibke 61 Garma.

B pamkax naHHOM JUCIUIUIMHBI HCIIOJB3YIOTCS CIEIYIOLINE KPUTEPUM OLICHKU 3HAHUM CTYJECHTOB.

3agreno (3adeT ot 90 6aIIOB U BHIIIE):

OOy4aromuiics 1eMOHCTPUPYET:

- CHCTEMaTH3UPOBaHHBIC, TITyOOKHE U MOJIHBIE 3HAHUS 110 BCEM paszenaM yueOHOH TMCHMILIMHBL, a TaK)Ke 110 OCHOBHBIM BOIIPOCAM,
BBIXO/IAIINM 32 €€ TIPEIeITBI;

- TOYHOE UCIIOIB30BAHNE HAYYHOW TEPMUHOJIOTHH, IPAMOTHOE, TOTUYECKH MPaBIIBHOE H3JI0KEHHIE OTBETa Ha BOIIPOCH],

- Oe3ymnpevHoe BiaieHue HHCTpYMEHTapueM y4eOHOH TUCIMIUIMHBL, YMEeHUE ero 3(p(peKTHBHO UCTIONB30BATh B TOCTAHOBKE U
pEIICHNH Hay4HBIX U MPO(eCcCCHOHANBHBIX 3a/]a4;

- BEIPOKEHHYIO CIIOCOOHOCTH CAMOCTOSITENBHO U TBOPYECKH PEIIaTh CI0KHBIE TPOOIEMBI B HECTAaHAAPTHON CHUTYAITHH;

- IOJHOE ¥ I'TyOOKOE YCBOCHHE OCHOBHOM, U TOMIOTHUTEIBHOMN TUTEpaTypsl, 10 U3y4aeMoi yueOHO! TUCIUIIINHE,

- yMEHHE CBOOOJIHO OPUEHTHPOBATHCS B TCOPHSIX, KOHLEIILMAX M HAIPaBJICHHUAX 110 N3y4aeMoi yueOHOW TMCIMILIMHE U JaBaTh UM
AHAJHUTHYECKYIO OICHKY, HCTIOJIF30BaTh HaydHBIE JOCTIDKEHHS IPYIUX THUCIUILINH;

- TBOPUYECKYIO CAMOCTOSITEIBHYIO Pab0Ty Ha yueOHBIX 3aHATHIX, aKTHBHOE TBOPUECKOE yIAaCTHE B TPYNIIOBBIX O0CYKICHHSAX,
BBICOKHMM YpOBEHb KYJIBTYphl HCIIOJTHEHUS 3a/1aHUM.

3agreHo (3adeT oT 76 6awioB 1o 89 Gamios):

OOy4aromuiics 1eMOHCTPUPYET:

- CHCTEMAaTH3UPOBaHHBIC, TITyOOKHE U MOJHBIE 3HAHUS 110 BCEM pa3zenaM yueOHOH TUCIUILIIHBL;

- UCTIOJIb30OBAHHC Hay‘-lHOﬁ TCPMHUHOJIOTUH, TPAMOTHOC, JIOTUYCCKH MTPABUIIBHOC U3JIOXKCHUC OTBETA HAa BOIIPOCHI, YMCHUC NCJIaTh
000CHOBaHHBIC BBIBOJIBI 1 0000IICHUS;

- BIIaICHUE HHCTPYMEHTapueM ydyeOHO! AUCIUIIMHBI (METOIaMU KOMIUIEKCHOT'O aHaJIi3a, TEXHUKONH HH()OpMAIIMOHHBIX
TEXHOJIOTHI), YMEHHE €TO HCIIOJIb30BaTh B IIOCTAHOBKE M PEIICHUH HAYYHBIX U MPO(ECCHOHAIBHBIX 3a1ad;

- CHOCOOHOCTB PeIIaTh CIOKHBIE MPOOJIEMBI B paMKax YIeOHOH AUCIUIUINHEL,

- CBO60,HHOC BJIaJICHUE TUTIOBBIMU PCIICHUAMU,

- YCBOGHHE OCHOBHOM M JIOTIOIHUTEIIHOM JINTEpaTyphl, PEKOMEHI0BAaHHON paboueil MporpaMMoii 110 y4eOHOH ANCIUILINHE;

- YMCHHUC OPHUCHTHUPOBATHCA B TCOPUAX, KOHICTIIHUAX 1 HAIIPABJICHUAX I10 H3y‘Ia€MOI>‘I y‘I€6HOI71 JUCHUIIIMHE U JaBaThb UM
AHAIIUTUYECKYIO OLICHKY;

- aKTHUBHYIO CaMOCTOSITEIBbHYIO paboTy Ha YUEOHBIX 3aHATHUAX, CUCTEMAaTHUECKOE YUaCTHE B TPYIIIOBBIX 00CYKICHUSX, BEICOKUI
YPOBEHb KYJIBTYPbl HCIIOJTHEHHUS 331aHUI.

3auteno (3auet ot 61 Ganna g0 75 6amIoB):

OO0y4aroIuiCcs JIeMOHCTPUPYET:

- TOCTAaTOYHbIC 3HAHHS B 00beMe paboyei MporpaMMBbl 10 Y4eOHOW JUCIUILIHHE;

- HCTIOJIb30BaHMe HAYyYHOH TEPMHHOJIOTHH, TPAMOTHOE, JIOTHIECKU MPABUIIHOE H3JI0KEHHE OTBETA HA BOMPOCKH, yMEHHE JIETaTh
BBIBOZIbI 0€3 CYILIECTBEHHBIX OIIUOO0K;

- BJIaJICHUE MHCTPYMECHTapHEM Y4eOHOMH AUCIUIUIMHEL, YMEHHE €T0 HCIOIE30BaTh B PEIICHHH YUeOHBIX M PO(eCCHOHAIBHBIX
3amad;

- CIIOCOOHOCTH CAMOCTOSITENIFHO IPHUMEHSITH TUIIOBBIE PEIIEHHSI B PaMKaX M3y4aeMOU JUCUUILTNHBL;

- YCBOCHHE OCHOBHOM JINTEPATYPHI, PCKOMEHAOBaHHOH paboyeii mporpaMmoii o TUCHIHUILIHHE,

- YMEHHUE OPUCHTUPOBATHCS B 0A30BBIX TCOPHUAX, KOHIICIIIHAX W HAMPABICHUSX 110 TUCIUIUIHHE;

- paboty Ha y4eOHBIX 3aHATHIX IO PYKOBOACTBOM MpeEnoaBares, GparMeHTapHOe YU4acTHe B TPYIIIOBBIX OOCYKICHUSX,
JIOCTATOYHBIN YPOBEHB KYJIBTYPBI HCIIOJHCHUS 3aJaHHU.

He 3aureno:

OOyuaromuiics 1eMOHCTPUPYET:

- (hparMeHTapHBIC 3HAHUS B pAMKaxX U3y4acMOW TUCHHUILTHHBL, 3HAHUS OTICIBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEH/I0OBaHHBIX
paboueit mporpamMMoii Mo y4eOHOMN TUCIUIUIHHE;

- HEyMEHHE UCTIOJIF30BATh HAYYHYIO TEPMHUHOJIOTHIO Y4eOHOW AUCIUILTNHEI, HAINYHE B OTBETE TPYOBIX, JOTHYECKHIX OMIMOOK;

- MACCUBHOCTH HA 3aHATUSIX WM OTKA3 OT OTBETA, HU3KUIl YPOBEHB KYJIBTYPHI UCIIOTHCHUS 3aIaHHH.

5.4. Borpockl NpoMeKyTOYHOM aTTeCTaluN

1. Ponb KoMITBIOTEpHO# I'paMKK B HAY4YHOI BU3yalIn3aluy U MoJenupoBaHuu. [Ipumeps! Busyanusanun. Aunmarnus. bazosoe
nporpamMMHoe obecrieueHne TpexmepHoit rpadukn: OpenGL, MS DirectX.

2. Ilgetr. AnmuruBHas TpexuseTHas Moaens (RGB). 3akons! 'epmana I'pacecmana. CyotpaxtusHaas monens (CMYK). Crarmapt CIE,
Mojienb XYZ. XpoMaTtuueckasl AuarpaMMa 1 BeToBoi oxBaT. [IpeoOpa3oBaHMs IBETOBBIX MOJAECIEH.

3. BeruucnurenbHas reoMeTpusi. AITOPUTMBI JIOKAJIBHOTO OCBEIleHHs. Mojienn OTpakeHus CBeTa. 3epKabHOE OTPaKEeHHE.

4. Dmmmupudeckas Mojens @onra. JJuddysHoe orpaxenne. 3akon Jlambepra. Paccestansrii ceer. [ledauar. Moneny meiauHra.

5. Mopenu npenomieHus cBeTa. 3akoH CHemnyca.

6. ITonstue rnobansHoro ocsemenus. [Ipsmoe u HenpsiMoe ocBelieHrue. OCHOBHOE ypaBHEHUE OCBEIIEHHOCTH U CHIOCOOBI €ro
pemIeHus.

7. OcHOBBI MeTOa TpacCUPOBKH Jryueil. [Ipsimast u oOpatHast TpaccupoBka. Mogaens Yurrena. [Tonstue o MmeTone pOTOHHBIX KapT.
8. HayuyHas Bu3yanu3anusi Ha OCHOBE METO/I0B Ii1o0anbsHoro ocBemienus. [Ipobnema peansHoro Bpemenu. CUCTeMbl HAyqHOR




BU3yaIH3aLUH.
9. I'paduueckuii KOHBEHEP: OCHOBBI pean3allii, TeOMETPUICCKUN M MTUKCEIbHBIN IIeHaephl, CTaIUU KOHBeiepa.

10. ITporpammupyeMocTh Tpadaeckoro KoHBeiepa. Mecto mpeobpa3oBaHnii KOOPIMHAT B TpadHuecKoM KOHBeHepe.

11. O6o06meHHast CTPYKTypa TpaduuecKoro mpoueccopa. ApXUTeKTypa rpagIecKux IpoIecCcopoB ¢ MmeHaepaMu.

12. ApxuTekTypa LeiepoB, BEpLUIMHHBIE U TuKcenbHble menaepsl. [lelnepusie s3piku (GLSL, MS HLSL). Ileiinepaoe
NpOrpaMMHUPOBaHKE M €r0 OTPaHUYEHHS.

13. Beraucienus o0miero Ha3HAuYSHHS C HCIIOB30BaHIEM TpaguuecKux mporeccopoB. Apxutekrypabie otanaus GPU ot CPU.
14. Texnonoruu CUDA u OpenCL. Moaenu u ma610HbI IPOrpaMMUPOBAHUS ¢ HCTIONB30BaHueM TexHomorun CUDA.

15. Mogenb namsitu CUDA. Tunsl namsata. Ontumusanus CUDA-npunoxenuit. Monens ucnonsenus CUDA.

16. butmmorexu BLAS u FFT s mapamtensHbIx pacderoB Ha rpadudeckux mponeccopax. LAPACK ra CUDA.

17. Cucremsl u 6ubnuoteku Bu3yanu3anuu JaHHeix RStudio, D3.js, Tableau.

5.5. MeTtoaunueckue MaTepHraJibl, OIIPECACIAOIINE NPOLCAYPbl OLICHUBAHU A 3HaHPIfI, yMeHHﬁ, HAaBBIKOB U (I/IJ'II/I) OIbITa ACATCIBHOCTHU

[IpomexyTodHas aTTecTalys 00yJarOIIUXCs BEICTCS HEMPEPHIBHO U BKIIIOYAET B CE0sI TEKYIIYIO aTTECTAIHIO (KOHTPOIb TeKyIIeH
paboThI B ceMecTpe, BKIIIOYask OLIEHUBAaHUE IIPOMEXKYTOUHBIX PE3yJIbTaTOB 00Y4SHUS O JUCLUILIMHE, — KaK IIPaBHJIO, IO TPeM
MOJYJISIM) M CEMECTPOBYIO aTTECTANNIO (3a4eT) — OICHUBAHNE OKOHYATENBHBIX PE3yIBTATOB O0YUCHHUS 110 AUCIUILIHE.

Ilo naHHOM nUCHUIUIMHE, 3aBEpLIAIOLIEICS 3a4eTOM, IO 00sI3aTeIBHBIM (POPMaM TEKYILEro KOHTPOJIS CTYyACHTY MPEI0CTaBISIETCS
BO3MOXKHOCTb HaOpaTh B cyMMe He MeHee 60 6amtoB. OneHNBaHNE OKOHYATENBHBIX PE3YIbTaTOB O0YUSHUS 110 JUCIUILINHE BEJETCS
no 100-0ansHOM mIKane, oreHKka GOpMHUPYETCsl aBTOMATHYECKH KaK CyMMa KOJTHIeCTBa 0aioB, HaOpaHHEIX 00ydaromumMes 3a
BBIIIOJTHEHHE 3aJaHUil 0053aTeNbHBIX (OPM TEKyIero KOHTPOIIS U KOJIMUecTBa 0a/uioB, HAOPaHHBIX Ha CEMECTPOBOIl aTTecTaruu
(3auere).

CucremMa OlleHUBaHMS

Tekyuii KOHTPOJIB MPeICTaBISIET COOOM NMPOBEPKY YCBOCHUSI yueOHOTO MaTepHaia TEOPETUIECKOro U IIPAaKTHIECKOTO XapaKTepa,
PETYISPHO OCYIIECTBIIIEMYIO Ha TIPOTsDKEHNH ceMecTpa. K oCHOBHBIM (popMaM TeKyIIero KOHTPOJIS MOYKHO OTHECTH YCTHBIN
OIIpoc, MUCBMEHHBIC 33JaHUsL, JJAOOpaTOPHBIE PAOOTHI, KOHTPOJIBHYIO padoTy.

KonTpomnsHas pabota

Ha xoHTpOsBHYI0 paboTy CTYICHTY BBIIACTCS MHINBHAYAIRHOE 3aJaHNe, 3aKIII0YAIONIeecs B BEITOTHEHHN BH3YaIH3aI[un
PEe3yabTaTOB MOAEIUPOBAHUSI HEKOTOPOTo (pH3UYECKOro 3kcnepuMenTa. CTyIeHTy He0OX0AUMO H3YUHTh NOCTABICHHYIO 3a/1a4y,
MPOaHaIM3UPOBATh CYIECTBYIOIIUE IPOrPaMMHBIE TPOIYKTHI, TO3BOJISIONIME OCYIIECTBUTh BU3YalIHU3alMIO, U ONPEAEIUTD
HanOoJIee ONTHMABHBIN CIIOCO0 PEeIIeHNs 3a1aqH:

— 60 ycTaHOBUTH HAa OBM noctynHOe nporpaMMHoe obecrieueHne, CIOCOOHOE OCYIIECTBIIATh BU3YalIu3aluio TPeOyeMBbIX
napaMeTpoB POMOEINPOBAHHON CUCTEMBI, U HACTPOUTb €T0;

— 100, B CITy4ac HEBO3MOXKHOCTH MIIH HELIENIECOOOPAa3HOCTH HCTIONB30BaHMUS CYIIECTBYIOIINX NTPOTPAMMHBIX PEIICHHH,
paccMOTPETh BO3MOXKHBIE AJITOPUTMBI B CIIOCOOBI BU3YaIM3alIllH, CYIIECTBYIOIINE Ha CETOMHAIIHUN A€Hb U PEICTABICHHEIC B
JIuTepaType, U peaan3oBaTh IPOrpaMMHOE MPUI0KEHHE Ha UX OCHOBE, CHOCOOHOE 3((eKTUBHO pelIaTh MOCTABICHHYIO 3a/1a4y.
ITo BO3MOXHOCTH, CTYAEHTY CIEIYyeT peaan30BaTh TPEXMEPHYIO BU3YaIH3aLUIO JaHHbIX.

Pabota BBITIONTHAETCS B TUCBMEHHON (popMe B TedeHue 10 Hemesrs ¢ MOMEHTA BBIauH 3a1aHusl. KOHTPOJIBHBIA CpOK cradn —
HOCIEIHUH MECSLl CEMECTPA.

JlanHas paboTa MO3BOJISIET ONEHUTh YMEHHSI YIaIUXCs pEIIaTh MPAKTHUSCKUE 3a]1a9d aHaIH3a OOJBIINX JaHHBIX, OIICHUTD
nproOpeTeHHbIe HABBIKH Pean3aliy MPHIOKEHUH st 00paboTKU JaHHBIX. [I0THOCTHIO BBHITIOTHEHHAsI KypcoBasi paboTa
ouenuBaercs B 20 0ayIIOB.

JlaboparopHas paboTa.

JlabopaTopHas paboTa siBisieTcst HOpPMOIT KOHTPOIIS U CPECTBOM NIPUMEHEHHS U Pealn3alii MOIYUYCHHBIX 00yJaroIIMUCS
3HaHWH, yMEHUH M HaBBIKOB B XO/I€ BBIINOJIHCHNUS yueOHO-IIPAKTHUECKON 3a1a4H, CBI3aHHOM C MOJTy4eHHEM 3HAYNMOTO Pe3yibTaTa ¢
MOMOIIBIO PEANTbHBIX CPEICTB ASSTENBHOCTH. 3a KaXK/10€ ITOJTHOCTHIO BHIIOIHEHHOE J1a00paTOpPHOE 33laHNe HauHCIsieTcs 8 6asos.
B pamkax maHHOH IUCIUIUIHHEI IUTaHUpPYeTCs 5 mabopaTopHBIX paboT. Temsl 1ab0paTOpHBIX paboT yKka3aHbI B pa3mene “4.
CtpyKTypa U cofeprkaHue TUCIUIUINHBI (MOIYJISl, IPAKTUKH) .

VYcTHbI ompoc, cobecenoBaHue.

VYctHBIH onpoc, codeceoBaHue SBISIFOTCS GOPMOIT OLICHKH 3HAHUI U MPEAIOIAraloT CIICIIHAIBHYI0 Oecey IperoIaBaTels ¢
06y'-Ia}OHH/IMC$[ Ha TCMBbI, CBA3aHHBIC C I/I3y'-IaeMOI71 I[I/ICHPIHJ'[PIHOf/i. Hpoueﬂypm HaIlpaBJICHbI Ha BBIACHCHHUC o0BeMa 3HaHUH
o0ydJaromierocs o ONpeaeIeHHOMY pa3ieiy, TeMe, MPodieMe U T.I. Y CTHBIM OTBET WIH coOeceIOBaHNE MOXKET MPAKTHKOBATHCS
npernojaBaresaeM A YTOUHEHHS 3HAHUH Ha MPAKTUYECKUX U 1a0OpaTOPHBIX 3aHATHAIX.

YcTHBIH onpoc BKIFOYaeT 1 BOIpoc U3 rpynms! BopocoB 5.1 KoHTporsHEIE BOIPOCH! M 3a1aHusA”, cOOeceI0BaHHE MOXKET
BKJTIOYATh Oojiee 1-ro Bompoca Toro ke cnucka. OTBeT oneHuBaetcs ot 0 10 3 6anioB cieayromum oopa3om:

3 Gaia - MOJIHBIH, JJIOTHYECKH Oe3yIPEeUHbId OTBET;

2 Gana - OTBET B IIETIOM IOJHBIH, HO MOTYT HMETh MECTO HECYIIECTBCHHBIE ITPOOEITBI B 3HAHHAX; JTJOTHKA OTBETA IPaBHIIbHAS, HO
HEKOTOpPBIE MOMEHTHI B CBOUX PACCYXKIEHHSIX CTYJACHT 000CHOBATH 3aTPyIHSICTCS,

1 Gasn - OTBET YaCTHYHBIN, CONEPKUT 3HAUNTENbHBIE N3bSHbBI; HAPYIICHUH JIOTUKU OTBETa HET, HO UMEETCS PSJl JIOTHUECKUX




HEepeXO00B B PACCYKICHUAX, KOTOPBIE CTyAEHT 000CHOBATH 3aTPYIHIETCS.

ITpomesxyTouHas aTTecTalys. 3ader.

IIpomexyTouyHas aTTecTalus OCYIIECTBIIIETCS B KOHLIE CEMECTpa U 3aBeplIacT U3ydeHUue JUCHUILINHBL. [IpoMexxyrounas
aTTecTallMs IIOMOTaeT OLIEHUTh Oosee KPYIHbIe COBOKYITHOCTH 3HaHMH, YMEHHUH U HABBIKOB, B HEKOTOPBIX CIIydasx — Aaxe
(hopMHUpOBaHHE ONPEAEIICHHBIX KOMIIETCHIINI. B paMmKkax JaHHOTO 1peaMera K popMe MPOMEKYTOYHOTO KOHTPOJISI OTHOCHTCS 3aUeT.

3ayer no AMCUUILTMHE UMEET 11eIb OLIEHUTH C(POPMUPOBAHHOCTH KOMIIETEHIIHI, TEOPETHYECKYIO MOATOTOBKY CTY/IEHTA, €To
CIOCOOHOCTh K TBOPUECKOMY MBIIIJICHUIO, PHOOPETEHHBIC M HABBIKA CAMOCTOSITESIBHONW PabOThI, YMEHHE CHHTE3UPOBAThH
TIOJTy9IeHHbBIE 3HAHUS M IPUMEHSITh HX MPH PEIICHUN MPAKTHYSCKUX 3a/1a4. 3a4eT MPOBOJAMTCS B YCTHOH opme. B xone 3aueta
CTYJCHT OTBEYACT Ha BOIIPOCH! Omiiera. buier Bkmo9aeT aBa Bompoca u3 cnucka "5.4. Bornpocs! mpoMexxyTo4HOH arTecTanun’,
oueHuBaeMbIx Ha 40 6annoB. Kaxsiit Bonpoc onenuBaercs B 20 6amnoB. JlonoaHUTENbHbIE OallIbl, TOMUMO 0aJUIOB, MOTY4YE€HHBIX
3a KOHTPOJIbHYIO M JJabopaTopHbIe padOThl, MOTYT OBITh 3apabOTaHBI 32 MPABHIBHBIC OTBETHI B XOJIE OMPOCOB M COOSCEIOBAHUIA.

Ecnu cymmapHoe uncino 6anioB HaOpaHHBIX B CEMECTpE TI0 pe3yiIbTaTaM MOAYJEH 1 MONTyYeHHBIX Ha 3a4eTe:

-0T 61 10 100, TO cTaBUTCA OLIEHKA «3aYTECHOY,

- MeHee 61 Oaia -- CTaBUTCS OLIEHKA «HE 3a4TEHOY.

Ecmu cymmapHoe unciio 6anioB, HAOpaHHBIX CTYICHTOM 3a CEMECTp, He MeHee 61 0ata, To CTyIeHT MOYXKET COTIIACUTBCS C
COOTBETCTBYIOIIEH UTOTOBOI OIIEHKOI1 Oe3 3aueTa.

6. YA EBHO-METOJUYECKOE U UHO®POPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJIA,
INPAKTHUKHN)

6.1. Pexomenayemasi iutepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3naTenscTBO, rOI. DNEeKTPOHHBIN ampec
JI.1 | 3amorosa JI. A. KommnerorepHas rpaduka: IpakTHKYM M.: JTaboparopus
ba3oBrix 3HaHui,
2005
JI.2 | JlorynoBa O. C., [IpencraBnenuie v BU3yanu3anus pe3y/IbTaTOB Mocksa: UHOPA-
Pomanos II. 1O, HAYYHBIX HCCIICIOBAaHHUMN: yIeOHHK M, 2019
Eropoga JI. I'., Unbuna
E. A
JI.3  |Huxymun E. A. KommrrotepHas rpadmka. Moenu u aaropuTMeL: Cankr-IlerepOypr: | https://e.lanbook.com/bo
y4e0. mocobne Jlans, 2018 0k/107948?
category pk=931#book
_name
JI.4 | Mactumkuii C. D. Busyanuzanys TaHHBIX € ITOMOIIBIO ggplot2 Mocksa: JIMK https://e.lanbook.com/bo
IIpecc, 2017 0k/107895

6.2. [Tepeuennb pecypcoB HHGOPMALMOHHO-TETEKOMMYHUKAIIUOHHOI ceTH ""MHTepHeT"

21 | Boned, . OpenGL 4. A3bik meiinepos. Kaura penentos [ D1eKTpOHHBIN pecypc] — DmekTpoH. gaH. — Mocksa : JIMK
Ipecc, 2015. — 368 c.

32 | Hukynun, E. A. KomnerotepHas rpaguka. Mojenu u anropuT™sl : yuebHoe nocodue / E. A. Hukynus. — 2-e u3n., crep.
— Camnkr-IlerepOypr : Jlans, 2022. — 708 c.

33 | Pobepr, U. R B neficTBun. AHaIH3 1 BU3yann3alys JaHHEIX B iporpaMme R [DnexTpoHHEI pecype] : pyk. / U. Pobepr,
Kab6akoB. — DnexrpoH. man. — Mocksa : JIMK Ilpecc, 2014. — 588 c.

94 | Macrtuukuii, C.O. CTaTuCTHYECKHIA aHATTN3 U BU3YaIH3allusl TaHHBIX ¢ MOMOIIbI0 R [DnexTponnslii pecype] / C.0.
Macrunkuii, B.K. [llutukos. — DnexrpoH. nan. — Mocksa : JIMK Ilpecc, 2015. — 496 c.

25 | CemenoB A. IIporpammupoBaHue rpadhUueCKUX MpoIeccopoB ¢ ucnoibp3oBanueM Direct3D u HLSL [DnexkTpoHHbII
pecypc] .- [2016].

6.3 IlepeueHb MPOrpaMMHOro odecnevyeHust

6.3.1.1 | Microsoft Visual Studio, RStudio — nHTErpHpoBanHBIe Cpepl pa3paboTKH MPOrPaMMHOTO 00eCTIeIeHHS

6.3.1.2 | OpenGL, DirectX — GUOIHOTEKH 111 pabOTHI ¢ TpadUKOH

6.3.1.3 | NVIDIA SDK, AMD APP SDK — koMIUIeKTHI J1s1 pa3pabOTKH MPOrpPaMMHOTO 00ecTieueHUs

6.3.1.4 | D3.js — 6ubnuoTeka Asl BU3yaTu3aliy JAHHBIX

6.3.1.5 | CAO "Moodle" — cucrema TUCTaHIIMOHHOTO O0YUCHUS

6.3.1.6 | Onepanmonnsie cucteMbl Windows (Ha KoMmbtoTepax mons3oBateneil) u CentOS (Ha BRIYUCIHUTELHOM KIIaCTepe)

6.3.1.7 | Adobe Acrobat Reader DC — 6ecmmatHoe pemenue 1yt mpocMotpa daios PDF

6.3.1.8 | LibreOffice — oducHbIi maker

6.4 Ilepeuenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM U JIEKTPOHHBIX 0ubanoTednbIx cucrem (AbC)

6.3.2.1 | bubnuoreka (HTB), http://library.vstu.ru/

6.3.2.2 | OnextpoHHas HH(OOPMAIOHHO-00pa30BaTeIbHAs Cpela yHHBEepcUTeTa, https://eos2.vstu.ru

6.3.2.3 | OBbC "Jlanp", https://e.lanbook.com/




6.3.2.4 | ObC "Book.ru", https://www.book.ru/

6.3.2.5 | DOnekrponnas oubmmoreka "Grebennikon", https://grebennikon.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHIHEYEHHUE JUCIUIIJINHBI (MO YJIA,
IMPAKTUKH) /OBOPYIOBAHUE

7.1 | MynsTuMenuiiHas yueOHast ayTuTopus AJs IPOBEACHUS 3aHATUH JIEKIMOHHOTO U CEMHHAPCKOT0 TUIIA, TPYIIOBBIX U
WHIUBHIYaJIbHBIX KOHCYJIBTALNH, TEKYIIEro KOHTPOJIS U IIPOMEKYTOYHOH aTTecTanuy. /YdaeOHas gocka, yaeOHas MeOesp,
HMHTEpaKTHBHAs TPUOyHA, BUJCOIPOSKTOP.

7.2 | JTabopaTopust MHPOPMAITMOHHBIX TEXHOJIOTHH. /Y 4eOHast MeOeib, KOMIBIOTEPHAS TEXHUKA, OCHAIIICHHAS TIPOTPaMMHBIM
obecrnieueHreM, TOCTYIOM B IHTEpHET U B AJIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTeIbHYIO CPeTy YHUBEPCHTETA.

7.3 | Aymutopust ISl CaMOCTOSATENRHOM paboThl oOyJaromuxcs. /YueoHas MeOenb, KOMIBIOTEPHAS TEXHUKA C BO3MOKHOCTBIO
MOKIIoUeHUs K ceTr "MHTepHeT" n o0ecriedeHneM OCTyIa B MIIEKTPOHHYIO HH(POPMAIIIOHHO-00Pa30BaTENBHYIO CPEaY
yYHHBEpCUTETa (YUTANBHBIN 3a]1 HH(POPMAIIMOHHO-OHOIMOTESYHOTO LICHTPA).

8. METOANYECKHE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCIUIIVIMHBI (MO YJIA,
IMPAKTHKH)

Opranmsanus 00pa3oBaTeIBFHOTO MTPOIIEcca 0 TaHHON TUCIUILIHHE PerIaMeHTHpYeTCsl yaeOHBIM IUIAaHOM U paciicaHueM
y4eOHbIx 3aHaThil. [Ipu GopmupoBaHuy cBOCH MHINBHAYAIEHOI 00pa30BaTEIBHON TPACKTOPUH 00YJAIOIIIICS UMEET IIPaBO Ha
nepe3avyer AUCHUIUIMHEI (TIepeaTTecTalliy ee YacTH), eClId OHa Obljla OCBOEHA B MPOLIecce MPEIIIECTBYIOIETO 00ydeHNsI.
[Tepe3auér (mepeaTTecTalMy €e 4acTH) 0CBOOOXKIAET 00yJaromerocst 0T HEOOXOAUMOCTH IIOBTOPHOTO OCBOCHUS AUCIIUILINHBI
(TTIOJTHOCTBIO MK YaCTUYHO).

Y4eOHBIi ponecc MpH MPenogaBaHUU Kypca OCHOBBIBAECTCS HA UCITIONB30BAaHUH TPAAUIIMOHHBIX, THHOBALIMOHHBIX U
MH(OPMALMOHHBIX 00pa30BaTENIBHBIX TeXHONOT W, TpauIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTUH IIPEACTABICHbI JICKIUSIMU 1
7abopaTOpHEIMH paboTaMu. IHHOBaIIMOHHBIE 00pa30BATEIBHEIC TEXHOIOTHH UCIIONB3YIOTCS B BHIE ITHPOKOTO MPUMEHECHHUS
aKTUBHBIX U HHTEPAKTHBHBIX (JOPM MpOBEAEHHS 3aHATHH. IH(OpMaImoHHBIe 00pa30BaTEeIbHBIC TEXHOIOTHH PEATU3YIOTCS ITyTeM
AKTUBHU3ALMK CAMOCTOSTEIbHON PabOThl CTYIEHTOB B DJIEKTPOHHON HH(POPMALIMOHHON 00pa30oBaTeIbHON cpejie.

JIeKIMOHHBIN Kype NPEAIoNaracT CHCTEMaTH3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIIPOCOB ydeOHOro uiaHa. Ha repBoit nekiun
JIEKTOp HHPOPMHUPYET CTYACHTOB O PEKOMEH/TyeMO JINTepaType U 3IEKTPOHHBIX NCTOYHNKAX HH(OPMAIIUH 10 JUCIUIUINHE, C
yKa3aHueM, Kakoi yueOHuK (yueOHoe ocoOue) sBiseTcst 6a30BbIM.

JlaGoparopHble pabOTHI MPEJIIOIAraloT BBIIOIHEHHE U OTHET 33/IaHUH 110 TeMaM, PACCMOTPEHHbBIM HA JIEKIIMOHHBIX 3aHSATHSX.
Kaxxnomy 1abopaTopHOMY 3aHATHIO MTPEIIECTBYET CAaMOCTOSITENIFHAS ITOJrOTOBKA CTYACHTA, BKITIOYAIOIIast: 03HAKOMIICHHE C
cofiepkaHneM J1abopaTOpHOI paboTHI IT0 METOMYECKUM yKa3aHHUAM; IPOpabOTKy TEOPETHUECKOH YaCTH 110 JIEKIHOHHOMY
MaTtepuany U yueOHUKaM, peKOMEHIOBaHHBIM B METOANYECKUX YKa3aHHAX;

CamocTrosiTenbHast paboTa CTYJICHTOB BKIIIOYAET MU3y4CHNE 3aKOHCIEKTHPOBAHHOTO HA JEKIIMOHHBIX 3aHATHAX MaTepuaa,
JIOTIOJTHEHHE €T0 C YUeTOM PEKOMEH/IOBAaHHOW TI0 TAaHHOH TeMe JINTEePaTyphl, CAMOCTOSTEIBHYIO TTOJITOTOBKY K JIAOOPaTOPHBIM
paboTaM, CaMOCTOSITENIBHOE BBITIOJIHEHUE U 0(OPMIIEHHE KOHTPOIBHOH pabOThI.

B Tedennu cemectpa i CTyAEHTOB IPOBOAATCS TPYNIOBbIE TEKYIIUE KOHCYIBTAIIMU 110 y4eOHON TUCLUILINHE, a TaKXKe
KOHCYJIBTAIIHS TIepe]] 3a9eTOM.

Mertoamueckne peKOMEHAAINH 110 00yJIEHHIO JIUII ¢ OTPAaHMYCHHBIMHI BO3MOXKHOCTSIMH 37I0POBbSI 1 HHBATH/IOB
IIpodeccopcko-neaarornyeckiii CocTaB 3HAKOMHUTCS C TICUXO0JIOT0-(QDU3NOTIOTHYECKUMU 0COOEHHOCTAMHU 00YyUYaloMUXCcs HHBATUIOB
U JIMI] C OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3710poBbsi (OB3), MHANBHyaIbHBIMH IPOrpaMMaMy peabHINTAMN HHBAINIOB (IIpH
Haymann). [Ipr He0OX0ANMOCTH OCYIIECTBIIACTCS JOMOTHUTENBHAS TIOAIEpIKKa IIPEHOAaBaHNs THIOTOPaMH, ICHX0JIOTaMH,
COIMATBHBIMU paOOTHHKAMH, TPOMISANTNMH TOATOTOBKY ACCHCTEHTaMH.

B COOTBETCTBHM C METOIUUECKUMH peKoMeHaausiMu Munoopraayku PO (yrB. 8 anpens 2014 r. N AK-44/058H), B Kypce
TpeAIoIaraeTcs NCIOIb30BaTh COIMAIBHO-aKTHBHBIC U peIICKCHBHBIE METOIBI O0YICHUS, TEXHOJIOTHH COLMOKYIBTYPHOU
peabHIUTalNH C IEJIBI0 OKA3aHHsI IOMOIIHN B YCTAHOBJICHHUH ITOTHOIIEHHBIX MEKIMYHOCTHBIX OTHOIICHUH C IPYTUMH CTYJICHTaMH,
CO3/1aHNH KOM(OPTHOTO NCUXOJIOIMYECKOT0 KIMMaTta B cryeHyeckoi rpymie. [Ton6op u pazpaboTka yueOHbIX MaTepraloB
HPOU3BOAATCS C YIETOM IPEJOCTaBICHHS MaTepraia B pa3IndHbIX (JOopMax: ayIHalbHON, BU3YaJIBHOH, C HCIOJIB30BAHHEM
CTIEIMATBHBIX TEXHHUECKUX CPEACTB U HH(POPMAITHOHHBIX CHCTEM.

OcBoenue aucuuiuinHbl Juiamu ¢ OB3 ocymecTBiseTcs ¢ HCMOIB30BaHIEM CPEACTB 00YUEHHsI OOILIETO U CIIEIHAIBHOTO
Ha3Ha4yeHHs (MIePCOHABHOTO U KOJUIEKTUBHOTO UCIIONIB30BaHus ). MaTepuabHO-TEXHUYECKOe oOecreueHne NpeIycMaTpuBaeT
npucriocoOIIieHre ayIuToprii K HyxaaMm v ¢ OB3 (ipn HeoOX0uMOCTH).

®dopma MPOBEICHNUS aTTECTAIMH JUIS CTYACHTOB-HHBAINIOB YCTAHABIUBACTCS C YI€TOM HHANBHIYATBHBIX IICHXO(PHU3NICCKIX
ocobenHoctei. s ctynentoB ¢ OB3 npenycmarpuBaercst JocTymHas GopMa MpeaoCTaBIeHUs 3aaHUui OLIEHOUHBIX CPEICTB.
CryneHTaM ¢ HHBAJIUIHOCTBIO YBEIMUYUBAETCS BPEMsI Ha MOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI. J[Jsl TAKHX CTYJEHTOB
IpeTycMaTpUBaeTCs JOCTYIHAS (popMa Ipe1oCTaBICHUS OTBETOB Ha 3aJaHUS.

IIpu HEOOXOAUMOCTH AT 00YUAIOIINXCSI ¢ MHBAIHIHOCTHIO MPOLIEAypa OLICHUBAHUS PE3yIbTaTOB OOYUEHHUSI MOXKET IPOBOIUTHCS B
HECKOJIBKO 3TaroB.




