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1. llesu u 3212494 AU CIUILIHHBI

[ensmu ocBoeHust qucUIUINHBL «I padrdeckoe MOIETUPOBAHKE) SBIISIOTCS
dbopMUpOBaHHUE Y CTYACHTOB KOMIUIEKCA TEOPETUUECCKUX 3HAHUN B 00J1aCTH TpaduaecKoro
MOJICJIMPOBAHNUSA, @ TAK)KE MPAKTHUECKOE OCBOCHUE METOJIOB M CPE/ICTB CHHTE3a, aHATIN3a U
00paboTKu rpaduuecKux M300paxKeHUN ¢ MMOMOIIBIO BBIUUCIUTEIbHOW TEXHUKHU. 3a/1a41
W3YYCHHS TUCIUIUIMHBI — YIITYOUTh UMEIONUECS 3HAHUS O METO/IaX, OCOOCHHOCTIX U
chepax mpuMeHeHHsI rpadUIECKOTO MOACIIUPOBAHUS CIOKHBIX OOBEKTOB, MTOTYYUTh
3HAHUS 00 UCIOJIb3YEMBIX ITPU 3TOM TEXHOJIOTHSIX, HAYUYUTHCS TPUMEHSTD MTOTyYCHHBIC
3HAHUS JUTS BBITIOTHEHUS HAyYHO-UCCIIEIOBATEIBCKUX MMPOCKTOB .

Kparkoe cogepkanue TUCHMIIIMHBI

N3nararorcss METOIBI IOCTPOSHUS MaTEMATHYECKHUX MOJICIICH MPOCTPAHCTBEHHBIX
reOMETPUIECKUX 00BheKTOB. OmMCaHbl 0COOCHHOCTH MPUMEHEHHS IJIOCKHUX TOJIUTOHOB,
MIOBEPXHOCTEH BTOPOTO MOPSAKA U OMKyOWYIECKUX CIIAaifHOB B KAYECTBE T€OMETPHUSCKIX
NIPUMHTHBOB Tpadudeckux cucteM. [loka3aHa CBS3b r€OMETPUYECKOTO MOICTUPOBAHUS
00BEKTOB C X oToOpakeHueM. M3naraercs rpaduueckas 6udamoreka OpenGL 4.0 u
BO3MOXKHOCTH MOJICTTUPOBAHMUS C €€ MIOMOIIIbIO TPEXMEPHOTO MUPA.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 AUCUUTUIHHE

3HaeT: OCHOBHBIE BUJIbI TPAPUUECKUX MOJEIIEH;
METOJIbI TEOMETPHUYECKOTO MOJICITUPOBAHHUS

YMeeT: uccie10BaTh MoBeieHue rpaduyeckux
CHCTEM CIIOKHBIX 00BEKTOB 1 MOAM(PHUIINPOBATH MO
HUX Tpapuueckrue MOIEIH

lIMeeT MpakTUYEeCKUI OIBIT: IPOCKTUPOBAHUS
POTrPAMMHBIX CUCTEM, UCIIOJIB3YIOIIHUX pEIICHUE
reOMETPUUCCKUX 3a/1a4

OIIK-3 CnocobeH npuMeHsTh U MOIU(ULIUPOBATh
MaTeMaTu4ecKue MOJICIIN JIJIs pellieHus 3a/1a4d B
obnactu npodeccnoHaNbHON NeATETLHOCTH

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepeuenp npeanIecTBYOMUX JUCIUIUINH, [lepeuens nociaeayOUMX AUCIUILINH,
BUJIOB paboT y4eOHOro IiaHa BUJIOB paboT

1.0.18 YucneHHBIE METOIHI,

1.0.10 Teopus ontumMusanum,
@®J1.08 Teopust KOMIIbIOTEPHBIX UTD,
1.0.12 quckpeTHas ONTUMU3AIUS

Her

TpeOoBaHMs K «BXOIHBIM» 3HAHUSM, YMEHUSM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIUHBI U MPUOOPETEHHBIM B PE3YJIbTaTe OCBOEHUS
NPEALIECTBYOIUX JUCUUILINH:

Her

4. O0béM 1 BUABI Y4eOHOI1 padoThI



OO6m1ast TpyaA0eMKOCTh JUCIUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.
KOHTAKTHOU pabOThI

Pacnpenenenne o cemectpam
. Bcero B Hacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
5
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexuu (JI) 16 16
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 53,75 53,75
[TonroroBka k 1a0OpPaTOpHEIM paboTam 30 30
IlonroroBka k 3a4eTy 23,75 23.75
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 6,25 6,25
By koHTpoOs (3a4eT, aud.3a4et, IK3aMeH) - 3a4eT

5. ConepkaHue TUCHMIIIMHBI

No
paszenal

HaumeHnoBaHue PpPasaciioB AMCHUIIIIMHBI BHJaM B Jacax

O0beM ayTUTOPHBIX 3aHITHH 1O

Bcero J | 113

JIP

CBeT 1 1IBET B KOMIIbIOTepHOU Tpaduke. M300paxkeHus
IMPOKOTo AuHaMudeckoro auanasoHa (HDR)

6

OCHOBBI CHHTE3a U300paKEHHUH C ITOMOIIIBIO PacTepU3aIuU 6

CoBpeMeHHBIH rpaduyecKuii KOHBeHep 8

[Tporpammusie uatepdeiicst OpenGL 4 10

ArnmaparHas Teccessiiys B coBpeMeHHbIX GPU 2

TpaccupoBka sydeil Ha rpaduUecKHX npoueccopax 6

NN W]N

AHUMaIus 10

NN I[N N
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|||~ &

5.1. Jlekuun

No Ne
JICKITUH[pa3iena

HanmenoBanue unmu KpaTKOC COACPIKAHUC JICKIIUMOHHOT'O 3aHATHA

Koi-
BO
4acoB

1 1

CBeT 1 IIBET B KOMIIBIOTEPHOU rpaduke. M300paskeHUs IMUPOKOTO THHAMUYECKOTO
nuanazona (HDR)

2 2

(OCHOBEI CHHTE3a I/I306pa)I(GHI/II71 C IIOMOIIBIO pacTCpU3aluu .

3.4 3

CoBpemennbii Tpaduaeckuii kouseriep . API u Hardware » ZBuffer « DX9
Pipeline (OpenGL 2.0+) « DX10 Pipeline (OpenGL 3.0+) « DX11 Pipeline
(OpenGL 4.0+)

[Iporpammusie uaTepdeiicet OpenGL 4 . API u Hardware  ['padmueckuit
KOHBelep U weiaepsl * CBs3b ¢ npeabayniei sekunu * [IpocToii comm
Wneonorust DX u GL ¢ OcobennocTt nporpaMmHoi peanuzauuu * OO0bEKTh U
cymoctd DX 1 GL « DX Compute Shaders vs CUDA ¢ IIpocTtoii nmpumep *
Coznanne pecypco ¢ [IpuBsska pecypcos k meiinepam * Idhdextsr B DX o
Orinazaka 1 mouck omuook * Ananoru Mexaauzma OOIT




6 5 |Anmapatnas teccensauus B coBpeMeHHbIX GPU .Teccensuus B OpenGL 4.x 2
TpaccupoBka sydeil Ha rpaduuecKux npoueccopax .Pacrepuszanus u OTI0KEHHOE
7 6 |ocBemeHue * TpaccupoBKa JIydeil U pacTepu3anus * YCKOPSIOIINE CTPYKTYPHI 2
OcobeHHoCTH TpaccupoBKH Jyueil Ha GPU
MHUKpPONOJIUTOHANIBHBIN PEHIEPUHT U CTOXacTUYecKas pactepusanus .Reyes — uto
8 7 |p10o? » Onucanue anroputma ¢ Croxactuueckas pactepusanus * Peanuzanus Reyes| 2
Ha GPU
5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne y Koz-
sansTslpasena HaumeHoBaHMe WK KpaTKoe cofiepkaHue 1a0opaTopHoi paboThI BO
4acoB
12 1 CBeT u 1IBET B KOMIBIOTEPHOI rpaduke. N300pakeHUs MIMPOKOTro JUHAMHYECKOTO 4
nuanaszona (HDR)
3-4 2 |CoBpemeHHBIH rpaduuecKuii KOHBEHED 4
5-6 3 |OcHOBBI CHHTE3a N300paKEHUI C TTIOMOIILIO0 PACTEPU3AIINH 4
[Iporpammusie unrepdeiicsl OpenGL 4 . APl u Hardware ¢ ['padguueckuit
7-8 4  |koHBeiep u menaeps! * CBa3b ¢ npeaslayel Jekuuu * [IpocTtoii comiur » 4
Wneonorus DX u GL
Ocobennoctr porpamMMHoii peanuzamun * O0bekThl u cymuocT DX u GL « DX
9-10 4 Compute Shaders vs CUDA e IIpocroii mpumep * Co3nanue pecypcos * [Ipussska 4
pecypcoB k meliaepam ¢ Dddextsr B DX  Ominanka v HOUCK OmMOO0K * AHAIOTH
MeXaHU3Ma
11-12 6 |TpaccupoBka nydeit Ha rpadUdeCKUX MPOIeccopax 4
13-14 7  |AHumanus ¢ ucnoab3oBanueMm OpenGL 4
15-16 7 |AHuManus 4
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremonnenune CPC
Cnucoxk nureparypsl (¢ yKa3aHUEM Kon-
[Tonux CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc JacoB
[loaroroBka k Ja0opaTopHbIM paboTam OVYMJ, nomn. nur. , ¢.23 -447 5 30
[ToaroroBka k 3a4ety OYMJI, ocH. mut.1 , ¢.10-260 5 23,75

6. @oH/1 OLIEHOYHBIX CPEICTB /JIf MPOBEAeHHUsI TEKYIIero KOHTPOJIA yCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTaluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM IeSITENHLHOCTH 00yYarOIUXCsl.

6.1. KouTpoabasie meponpusitus (KM)

Ne
KM

Ce-
MECTp

KOHTPOJISL | KOHTPOJIBHOTO Oat

Bun Hazsanue Makc.

Bec [Topsimok HauucneHus 6aII0B

Yuu-
THIBA-




MEpOIPHUATHS

ercs
B [TA

Texymmii
KOHTPOJIb

naboparopHas
paborta Nel

25

PaboTa MoTHOCTBI0 COOTBETCTBYET 3a/IaHUIO -
16am;

Odopmienne otaera coorBeTcTBYyeT [[OCT -
16am;

CryneHTy 3agaroTcs 3 Bonpoca Mo UCXOTHOMY
3a/1aHUIO0

[IpaBuibHBIN OTBET Ha Bompoc -1 6a;
HeIMpaBUIIbHBIE OTBET Ha Bompoc -0 6aos

3a4CT

Texymmii
KOHTPOJIb

naboparopHas
pabota No2

25

PaboTa MoTHOCTBIO COOTBETCTBYET 3a/1aHUIO -
16amn;

Odopmrnenne otuera coorBeTcTBYeT [OCT -
16amn;

CryneHty 3aatoTcsi 3 BOIIpOca MO UCXOIHOMY
3a/1aHUIO0

[IpaBuibHBIN OTBET Ha Bompoc -1 Ga;
HEeIpaBWIbHbIE OTBET Ha Bonpoc -0 6ayos

3a4CT

Texymni
KOHTPOJIb

naboparopHas
pabota Ne3

25

Pa0oTa MoTHOCTHIO COOTBETCTBYET 3a/1aHUIO -
16amn;

Odopmienne otuera coorBeTcTBYyeT [[OCT -
16amn;

CryneHTy 3a1ai0Tcs 3 BOIpoca 1Mo HCXOAHOMY
3a/1aHUIO0

[IpaBUIIBbHBIN OTBET Ha BOMIpoC -1 Oa;
HENpaBUJIbHBIE OTBET Ha Bomnpoc -0 0aioB

3a4CT

Texymmii
KOHTPOJIb

nabopaTopHas
paborta N4

25

PaboTa MoHOCTBI0 COOTBETCTBYET 3a/IaHUIO -
16amm;

Odopmrnenne otuera coorBeTcTBYeT [OCT -
16amm;

CryneHTy 3aatoTcs 3 BOpoca 1o UCXOJHOMY
3aJTaHHFO

[IpaBuIIbHBIN OTBET HA Bonpoc -1 6ai;
HETPaBUIIbHBIC OTBET Ha Borpoc -0 6aymuioB

3a4CT

IIpome-
KYTOUYHast
arrecTanus

OIIPOC 110
ounery

CryneHTy 3a7at0Tcst 5 BOIPOCOB MO UCXOAHOMY
ounery
[IpaBuibHBIN OTBET Ha Bompoc -1 6ai;

HCTIPAaBHUJILHBIC OTBCT HA BOIIPOC -0 GamnoB

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA

Bun
IIPOMEKYTOYHOMN
aTTeCTalluy

[Ipouenypa nposeneHus

Kpurepun
OLICHUBaHUs

3a4cT

Ha 3auete mporcxonuT olleHUBaHUE yYeOHOH NesATeTbHOCTH
00y4YaroLINXCs [0 JUCLUTUIMHE Ha OCHOBE MOJTyYEHHBIX OIIEHOK 3a
KOHTPOJIbHO-PEUTHHIOBBIE MEPOIPUATHUS TEKYIETO KOHTPOJIS.
CTyneHT MOXET yJaydlIUTh CBOM PEUTHHI, PO/i1 KOHTPOJIBHOE
MEPOIPUATHE TPOMEKYTOYHON aTTECTALUN , KOTOPOE HE SIBIISETCS
o0s13aTebHBIM. KOHTPOJIBHOE MEPONPUSATHE TPOMEKYTOUHOM
aTTeCTAallMY IPOBOJUTCS BO BpEMS 3a4€Ta B BUJE YCTHOTO OIpOca.
CryneHty 3a1al0Tcsi 5 BOIIPOCOB M3 pa3HbIX pa3/ieoB Kypca.

mm. 2.5, 2.6

[lonoxeHus

B cootrBeTcTBHU C




Crynenry naercs 15 MUHYT Ha IOATOTOBKY OTBETOB. 3aT€EM
CTYJICHT 03BY4YHMBAE€T CBOU OTBETHI.

6.3. ITacniopt oHIa OLIEHOYHBIX CPEACTB

Ne KM
KomnereHuu Pesynbrarel 00yueHus
1{2]314(5
OITK-3 3HaeT: OCHOBHBIE BUJIBI TPaQUUECKUX MOJIENIEH; METObI T€OMETPUYECKOTO Ay
MOJIEJTUPOBAHNUS
OITK-3 'YMeeT: ucciieZjoBaTh NOBEAEHNE rPapUUECKUX CUCTEM CIIOKHBIX OOBEKTOB U TAANE
MO (PUIIMPOBATH NOA HUX IpaduuecKre MOACIH
OITK-3 lMeeT NpaKTUYECKUI OMBIT: MPOEKTUPOBAHUS IIPOTPAMMHBIX CHCTEM, AEnn
MCIIOJIB3YIOMINX PELICHHE TeOMETPUUECKUX 3a]1a4

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
I[IPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAA TUMepamypa:
He npenycmorpena

0) OononHumenbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHATLL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
He npenycmorpeHnsl

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1.  Kynpusnos J[.FO.Mcnons3oBanue 6ubnuorexku OpenGL.
MopenupoBaHue TPEXMEPHOU CLIEHBI

U3 HUX: yyeOHO-Memoouyeckoe obecneyerue camoCmosamenbHol pabomol CmyO0eHma:
1.  Kynpusnos JI.}O.Mcnonb3oBanue oubnumorexu OpenGL.

MonenupoBaHre TPEXMEPHOHN CLEHBI

3JICKTp0HHaﬂ yqeﬁHO-MeTO)II/I‘leCKaﬂ AOKYMECHTAIIUA

HaumenoBanue
Bun
Ne pecypca B bubnuorpaguueckoe onucanue
JTUTEPATYPHI .

ANIEKTPOHHOM popme
ICKTPOHHO- [IporpaMMupoBaHre KOMIIbIOTEPHON TpaduKu

1 J?;feOB;aﬂ a ngfenl\fgeqmﬂ Cospemennsiit OpenGL/ A.M. bopeckos. — M.: JIMK

patyb [Ipecc, 2019. — 372 c. https://e.lanbook.com/m/book/131728

n3aresnbeTBa JIaHb
JEeKTPOHHO- KomnbroTepHast rpaguka : yaeOHO-MeToquueckoe nocooue /

b JlonoHUTENbHAS |[OMOTMOTEUHAS A. 1O. bopucosa, M. B. Ilapera, 1. M. I'ycakoga, O. B.

nMTeparypa cucrema KpputoBa. — Mocksa : MUCU — MI'CY, 2020. — 76 c.

n3narenbcTBa Jlans  |https://e.lanbook.com/book/165179

3 JlononHuTenbHas (JIEKTPOHHO- boxxko, A. H. Komnbrotepras rpaduka : yuedbHoe nmocodue /

nureparypa OoubImoTeuHast A. H. boxxo, JI. M. XKyk, B. b. Mannue. — Mockaa :




cucreMa MI'TY um. H.D. baymana, 2007. — 392 c.
n3narenbcTBa Jlans  |https://e.lanbook.com/book/106521

IlepedeHpb UCTIONB3YyEMOTO TPOrPAMMHOIO OOECIIEUEHMS:

1. Microsoft-Windows(6eccpodHo)
2. Microsoft-Visual Studio(6eccpouHo)

[lepedenb ucnonb3yembix NpohecCHOHANBbHBIX 0a3 TAHHBIX U HH()OPMAIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Thr Cambridge Cristallographic Data Centre(6eccpouHo)

8. MaTepI/IaJIbHO-TeXHI/IquKOC o0ecneyeHue AUCIHUIIINHBI

No OcHoBHOE 000py/1I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anstuii . I_l MPEyCTAaHOBJICHHOE TIPOTPaMMHOE 00eCIIeUeHHE, UCTIONb3yeMOe JIIs
al Pa3JIMYHBIX BUJIOB 3aHITUI

[IpakTnueckue 333 |[ducmiieiinblii kinacc. 22 KOMIObIOTEPA C BBIXOAOM B JIOKAJIbHYIO CETh U
3aHATUS U ceMuHapsl [(30) [MHTEpHET.




