MwuHo6pHaykn Poccum
PEJEPA/IbHOE NIOCYAAPCTBEHHOE BIOAXXETHOE OBPA30BATE/IbHOE
YUYPEXXAEHUNE
BbICLUEIrO OBPA30OBAHNA
«BOPOHE)XXCKWUA rOCYAAPCTBEHHbI YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXAAIO

3aBepayrowmii kathepoi
MporpammmnpoBaHns 1 HPOPMALMOHHBIX TEXHOIOT NI

jod npogp. Maxopmos
CA,

noonuck, pacwughposka rnoonucu
11.03.2022 .

PABOYAS NMPOrPAMMA YYEBHOWN ANCUNMNNHDBI
51.0.40. KomnbloTepHas reoMmeTpus 1 rpaduka

1. Kog n HaumeHoBaHue HarnpaB/ieHUsi NoAroToBku/cneynanbHOCTU:
09.03.02 VHthopmaLMOHHbIE CUCTEMbI U TEXHO0TNK

2. Mpodhunb nogrotrosBku/cneynannsayns:
NHpopmauroHHble TexHoNorMn B unhpoBoM ausaiiHe

3. Keanudumkayus (creneHb) BbINyCKHUKA: Bakanaspuar

4. dopma 06yveHuna: OyHas

5. Kacheppa, oTBevarollan 3a peannsaumio AUCLMUNIINHDI:
Kadhegpa nporpammunpoBaHust 1 MHPOPMAaLMOHHBIX TEXHOOTUI

6. CocTtaBuTENIN NpOrpamMmmbil:

accucTteHT kad. NMuT Tapacos Bsyecnas Cepreesuy

e-mail: tarasov@cs.vsu.ru

hakynbTeT: KOMNbIOTEPHbIX HAaYK

kactheqpa: NporpammMmmpoBaHns 1 MHPOPMaLMOHHBLIX TEXHOOTUIA

7. PekomeHgoBaHa: HMC (p-Ta KOMNbOTEPHbIX HayK, NpoTokon Ne 3 o1 25.02.2022

8. YueOHbIlh roa: 2024-2025 Cewmectp(bl): 3



9.llenn n 3agaumn yue6HOW ANCLUUN/INHDI:

Llenb nsyyeHuns aucumnivHbl - CoAeincTene gasibHelwemMy pa3BuTUI0 cnewnanbHom
npod)eccMoHasibHON KOMNETEHTHOCTN GakasiaBpa NyTem OBMaAeHMsA airopuTMamm 1
MeToAamMu NOCTPOEHNS ABYMEPHOW 1 TPEXMEPHOW KOMMNbIOTEPHO rpadumkn u
TexHosiornen o6paboTkm rpadmyeckon nHpopmaumn.

3HaHne OCHOBHbIX a/TTOPMTMOB 06pPabOoTKM rpadnyeckoin MHopMaLnn; Hay4nTb
CTYAEHTOB NPOd)eCcCMOHa/IbHO NMPOEKTMPOBATL NporpamMmMHblie npunoxeHnsa .NET;
MCNONb30BaTb COBPEMEHHbIE TEXHOJI0MMM pa3paboTku NporpaMm, ¢ y4eTom
TpeboBaHuin NpegMeTHON 061acTu U NOTpebHOCTeN Nosib3oBaTesnel; BoipaboTaTtb
npakTUyecKne HaBblK/ NPUMEHEHUS NOYYEHHbIX 3HAHWIA.

10. MecTo yye6GHO AUCUMNIUHBI B CTPYKType OOIM:

[Na n3yyeHns aTol AUCUMUNIMHBI HEOOX0ANMbI CeaytoLne KypChbl:

— Anre6pa 1 reomeTpus;

- BBeaeHve B NporpamMmmnpoBaHueE;

— ANTOpUTMbI 1 CTPYKTYPbI AaHHbIX;

11. NMnaHupyemble pe3ynbTaTbl 06yUeHUs No gucuunavHe/mogynio (3HaHus,
YMEHUS, HaBbIKU), COOTHECEHHbIE C N/IaHUPYyeMbIMU pe3yibTaTaMn OCBOEHUS
o6pasoBaTte/ibHOI NporpaMmMbl (KOMNETEHUMAMU BbIMYCKHUKOB):

CTaHAapTHbIe
npog)eccruoHasibHble
3aflauu ¢
NPYMeHeHnem
€CTeCTBEHHOHay4HbIX
N OBLLENHKEHEPHbIX
3HaHWA, MeTo0B

Kopn, HasBaHue Koa(bl) MHuankatop(bl) MnaHnpyembie pe3ynbTathl
KoMneTeHuuu 06y4yeHus
OlK-1 | CnocobeH NpUMEHSATb 3HaThb:
eCTeCTBEHHOHay4Hble aNIropMTMNYECKre OCHOBbI
N OBLLENHXKEHEPHbIE KOMMNbIOTEPHOWN reomeTpun u
3HaHWs, MeToAbl rpadoukm
mMaTtemMaTn4ecKoro
aHanunsa u 3HaeT OCHOBbI yMeTb:
MOAEeNMpPOBaHus, mMareMaTuku, (U3nkKn, | NPUMEHATb MaTeMaTnyeckme
TEeopeTnYeckoro u OMNK-1.1 | BbIYNCIUTENLHOIA 3HaHMA B 06/1aCTN reoMeTpun
3KCMepUMEHTa/IbHOIO TEXHUKN 1 ONA peleHns 3agay
nccnefoBaHns B nporpaMM1poBaHuns KOMMbIOTEPHO rpadinkm
npodeccrnoHasbHOIA
JeATenbHocTH BnajeTb (MMeTb HaBbIK(M)):
KnaccuyeckumMmu asiroputmamm
KOMMNbIOTEPHOWN reomeTpun u
rpadoukm
OrlK-1.2 | YmeeT pewartb 3HarTb:

Knaccuyeckme anroputMbl
KOMMbIOTEPHOW reomMeTpun n
rpadovku

yMeThb:
pelwarb 3aga41 KOMNbIOTEPHON
rpadoukm ¢ NPUMEHEHNEM




MareMaTtn4eckoro
aHa/in3a u
mMoaesnnposaHusa

3HaHW aHaTIMTUYECKOIA
reomMeTpum n prsmnkn

BNajeTb (MMeTb HaBbIK(M)):
HaBblkamy pa3paboTku
nporpaMmM KOMMbOTEPHO
reoMeTpuu n rpadomkn

OrlK-8

Cnoco6eH NpUMEHSITb
mMaTtemarnyeckue
moAenu, MeToabl 1
cpeacrtea
NPOEeKTUpOoBaHuA
NHOPMALMOHHbIX 1
aBTOMaTM3UPOBAHHbIX
cucTem

3HaeT MeToL0/10r1I0
N OCHOBHblE METO/bI
mMaTemaTu4ecKoro
MOAENMMPOBaHUSA,
Knaccudukaumo n
YCNOBUS NPUMEHEHNS
mMogeneli, OCHOBHbIE
MeToAbl U cpeacTBa

3HaTb:
aIroOpPUTMbl U METOAbI
npUMeHsieMble 4718 peLleHns
3aa4 06/1acTy KOMNbIOTEPHOM
reomMeTpum 1 rpacukn

yMeTb:

NMPOEKTUPOBaHNSA BblGMpaTb 1 oueHnBaTb
OlK-8.1 | NHhOpPMALMOHHBIX K Crnocobbl peanusauumn 3agad
aBTOMaTM3UPOBAHHbIX | KOMMNbIOTEPHOWN reomMeTpun u
CUCTEM, rpadoukm
WHCTPYMEHTasIbHble
cpefcTtea BnafeTb (MMeTb HaBblK(M)):
MoZennposaHus u HaBblkaMy peanun3aynn
NMPOEKTUPOBaHNSA nporpamMmm Ans 3agay
NHPOPMALMOHHBIX U KOMMbIOTEPHO reomeTpumn 1
aBTOMAaTM3NPOBAaHHbIX | rpadouku
cucTem
3HaThb:
aNIrOPUTMbl KOMMbIOTEPHOA
reomMeTpumn u rpadukn
(npoeunpoBaHne, U3IMEHeHne
cBeTa B COOTBETCTBUU C
YMeeT NpUMEeHATb Ha
OCBELLEHHOCTbIO 1 T.M.)
npakTuke
MaTemMartunyeckme
MOAEeNnn, MeToapl U ymeTe.
Or1K-8.2 Aem, A NPUMEHATL aJITTOPUTMBbI
cpefcTtea o
KOMMbIOTEPHOW reomMeTpun un
NPOEKTMPOBAHUA 1
rpadovku
aBToMarumsauun
cucTem

BnafeTb (MMeTb HaBbIK(M)):
HaBblKaMy peasimsauunm
nporpaMm ¢ UCnosib30BaHNEM
a/IfOPMTMOB KOMMbIOTEPHOIA
reoMeTpuu n rpadomkn

12. O6bem AMCUMNNAMHBI B 3a4eTHbIX eguHuLax/yac: 3/108

dopma NPOMEXYTOUHOI aTTecTauun: 3a4€T C OLEHKOM




13. Bugbl yue6HOM pa6oThbl

Bupg y4yebHoli paboThbl CewmecTp 3 Bcero
AyANTOPHbIE 3aHATUSA 48 48
JIeKUMOHHbIe 3aHATUA 16 16
MpakTnyeckne 3aHATNA 16 16
JTabopaTtopHbie 3aHATKA 16 16
CamocTosiTenbHas paboTta 60 60
lMpomexyToyHasa arTecTaums 0 0
Bcero 108 108

13.1. CogepXxaHme aUCLUUNIUHBI

HanmeHoBaHuve pa3gena
OUCUNNNNHBI

n/n

CopepxaHue pasgena auCumnnHbl

1 BBegeHve B KOMMNbIOTEPHYIO rpadmky

MpenmeT kypca. OCHOBHAsA TEPMUHOSOIMS.
KpaTkas nctopuyeckas cnpaska. 3Ha4yeHune
Kypca. OCHOBHblE NOHATUA PacTPOBOWA U
BEKTOPHO rpadoukn. JOCTOMHCTBA U
HeJoCTaTKmn pasHbIxX CrnocoboB
npeacTaBneHns n3obpaxeHuii. NMapameTpsbl
pacTpoBbIX N306paxeHuii. PaspelueHue.
ny6uHa uBeTta. TOHOBbI AnanasoH.
Knaccudmkauus coBpemMeHHOro
nporpamMmmMHoro obecneveHsi 06paboTKn
rpadoukn. Popmatsl rpacmyeckmx pannos.

2 MpencrasneHue LBeTa B KOMMbIOTEPE

Bocnpuatne yenosekom CBETOBOIO MOTOKa.
LiBeT 1 cBeT. AXpomaTuyeckue,
XpomaTuyeckuMe, MOHOXpomaTuyeckue LBeTa.
KpuvBble peakunsa rnasa. XapakrepucTuku
useta. CBeTN0Ta, HaCLILEHHOCTb, TOH.
LiBeToBble mogenu, LBETOBbIE NPOCTPAHCTBA.
AQOUTYBHBIE U CYOTPaKTUBHbIE LIBETOBbIE
mogenun. OCHOBHble LBeToBble Mogenn: RGB,
CMY, CMYK, HSV. Cuctemsbl ynpassieHns
LBETOM.

3 ®pakTansl

VcToprueckasn cnpaska. Knaccudukaums
hpakTanos. FeomeTpuyeckue paktasibl.
Kpunsas Koxa, CHexxuHka Koxa, JpakoH
XapTepa —xelTyas. Vicnonb3oBaHue L-
CcUCTeM /15 NOCTPOEHUA «apakoHa». Kosep 1
TpeyronbHuK CepnuHckoro. Asirebpanyeckne
(ppakTasbl. [lOCTpoeHNe MHOXeCTBa
MaHgensbpoTa. MNMocTpoeHne MHOXeCTBa
Xionuna. Ctoxactudeckue dpaktasibl.
CucTembl uTepupyembix QyHKUWI oNs
nocTpoeHns cpaktanos. Cxatne




N306paXkeHNin C NCMO/Ib30BAHNEM CUCTEMbI
nTepUpyeMbIX YHKLIWIA.

Anroputmbl pactepusaumm

MoHaTue pacTtepusauun. CBA3aHHOCTb
nukcenei. PactpoBoe npeacraBeHmne
oTpeska. MNpocTeiune anropuTmbl
NMOCTPOEHNS OTPE3KOB. ATTOPUTM
BpeseHxeiima gnsa pactepusaumm otpeska.
PacTpoBoe npeacTaB/ieHNe OKPYXHOCTH.
Anroputm BpeseHxeiima gnsa pactepusauum
OKpY>XXHOCTW. KpunBble be3be nepsoro
BTOPOro, TpeTbero nopsagka. Metogn ae
KacTtanbe. 3akpacka o6nacTtv 3agaHHo
LBeTOM rpaHubl. OTceveHne
MHOroyrosibHuKoB (anroputm CasepnieHga-
XoAarmaHa). 3anosiHeEHE MHOrOYro/IbHUKOB.

ANroputMbl 06paboTKN pacTpoBbIX
N306paxxeHnii

Perynnposka ApKOCTM U KOHTPACTHOCTMW.
lMocTpoeHne ructorpamMmmebl.
MacLlutabrpoBaHne n306paxkeHnii.
eomeTpuueckne npeobpasoBaHns
N306paXKeHNIA.

dunbTpauuns N306paxeHuin

MoHATNe NuHelHoro ounbTpa. 3agaHve aapa
hunbTpa. PUnbTpaLMsa Ha rpaHuLe
n306paxeHns. Crnaxusatolime punbTpsbl.
"ayccoBCKuit hunbTp.
KoHTpacTHonoBbIWatowmue ouibTpbI.
HaxoxpgeHue rpaHul,. PasHOCTHbIE OU/bTPGI.
®dunbTp Mptonta. PunbTp Cobdens.
MporpammHasn peannsauus IMHERHOro
dunbTpa. HenuHelriHble UNLTPbI.

BekTopusauus

BonHOBOI1 anroputM. MatemaTtuueckas
nocTaHOBKa 3ajaun. dTarbl BO/THOBOIO
anroputMa. Buabl BosH. PacnpoctpaHeHue
BOJIHbI MO OTpe3ky. OnpeaeneHne Mect
coemHeHNs. ONTMMM3aL st BOSTHOBOTO
anroputma. CermeHTaums. YPOBHU 1 TUMbI
cermeHTauuu. NMpUMeHeHne cermeHTaLun.
MeTog K-cpefHuX. NMpuMeHeHne K-cpegHux
[N CErMEHTaLMMN N306padKeHMUsI MO APKOCTY.
MeTogbl C UCMO/Ib30BAHMEM FMCTOTPaMM.
ANroOpuTM pa3pactaHusi PErMOHOB.

[lByxmepHble Npeobpa3oBaHus

OnpepgeneHne ToYek Ha M0CKocTK. MNepeHoc,
MacliTabrupoBaHue, OTpaXkeHue, CABUI.
BbiBOA MaTpuLbl 418 NOBOPOTa BOKPYT
LueHTpa KoopguHat. OAHOPOAHbIE
KoopAvHaTtbl. Hopmanusaums n ee
reoMeTpUYeCcKmnin cMbiC/l. KOMOMHUPOBaHHLIE
npeobpasoBaHus.

Mpeob6pa3oBaHUs B NPOCTPaHCTBE

MpaBOCTOPOHHSA 1 IEBOCTOPOHHSS cucTeMa
KoopauHat. OaHOpPOAHbIE KOOPAMHATLI.
MepeHoc, macwTabupoBaHme,
MacluTabnpoBaHue, BpalleHe BOKpPYr OCEN.
MporpammHan peanusauust As1s TpexXMepHbIX
npeobpasoBaHuii.

10

Mpoekunn

Knaccudomkauus npoekumii. MonyyeHne
MaTpuL, NnpeobpaszoBaHuii AN NOCTPOEHMS
LEeHTpasibHbIX Npoekuuii. MonydyeHne Buaa
crnepeam 1 KOCOYrofibHbIX NPoeKUuii ¢




NMOMOLLIbIO MaTpuL, Npeobpa3oBaHuii.

11

N306paxkeHne TpexmMepHbIX 06BEKTOB

OTanbl 0TO6paxeHUs TpeXMEPHbIX 0O EKTOB.
OTceyeHuve No BUOUMOMY 06BLEMY.
Hopmanusaumsa sugumoro o6bema u nepexof,
K KaHOHUYeckomy Buay. MpeacrasneHve
NPOCTPaHCTBEHHbIX thopM. MapameTpuyeckne
B6UKybmyeckmne Kyckn. MosmroHasibHble CETKU.
MpencraBneHne NOAUrOHasIbHbIX CETOK B
3BM.

12

YaaneHne HeBUAUMBIX JIMHWN U
NnoBepPXHOCTEN

Knaccudmkauusa anroputmoB yaaneHus
CKPbITbIX JIMHWIA 1 NOBEPXHOCTENR. ANTOPUTM
nnasaroLLEero ropusoHTa. AnropuTm
PobepTtca. MeTopg z-6ycdepa. Metofq
TPacCcuMpoBKM Nyyeir. AropuTm XyaoXKHMKa.
AnropuTm BapHoka. AnropuTtm Beiinepa-
A3epToHa.

13

MeToAbl 3aKpacku

OnbdysHoe oTpaxkeHue 1 paccesiHHbIl CBET.
3epkanbHoe oTpaxeHne. OQHOTOHHaA
3aKpacka noaMroHasnbHoi cetkn. Metopg 'ypo.
MeTop ®oHra. TeHw. NoBepxHOCTH,
nponyckawuine ceet. etannsauns
NOBEPXHOCTEN.

14

Bubnnorteka OpenGL

OpenGL B Windows. Bubnuotekn GLU,
GLUT, GLX. CuHtakcuc OpenGL. dyHKUnA
AN Havana pab6otbl. Bydepbl OpenGL.
CospgaHue rpadpnyecknx NpUMMUTUBOB.
Matpuubl OpenGL. MNMpeobpas3oBaHns B
npocTpaHcTee. MNMonyyeHne NpoeKLmii.
HanoxeHwne Ttekctyp. MNMpumepsbl
nporpaMMHbIX peanusauunii.

15

AnnapaTtHble cpeacTea
KOMMbOTEPHOW rpadomku

YcTpoiictBa BBoga. CkaHepbl,
avrutailizepbl/rpacuyeckne nnaHweTbl.
Lincbposble thoTo 1 BUAeOKamepsl.
YcTpolicTtBa BbiBOAa (MOHUTOPbI, NPUHTEPSI,
nAoTTEPbI, LMKPOBbLIE MPOEKTOPSI)
YcTpolictBa 06paboTku (rpaduyeckne
YCKOPUTESN)

13.2. Tembl (pa3gensl) QUCUUIIVHBI U BUAbI 3aHATUIA

n/n

HanmeHoBaHune
TEeMbI
(pasgena)

3aHATUA

NekuymoHHble | MpakTuyeckne | JlabopaTopHble | CamocTosTesibHas
3aHATUA 3aHATUA pa6oTta

Bcero

BeepeHuve B 1
KOMMNbIOTEPHYIO

rpacouky

MNpepactasneHne 1
LuBeTa B
KoMrbloTepe

Ppakransl 1 2

ANropuTMBbI 1 2
pactepu3auuu




5 ANroputmsl 1 4
06paboTkn
pacTpoBbIX
n306paxeHnii

6 ®dunbTpauus 1 4
N306paXkeHni

7 BekTopusauus 1 4

8 [ByxmepHbie 1 2 2 4
npeobpasoBaHus

9 MpeobpasoBaHus | 2 2 2 4
B NPOCTPaHCTBE

10 | Mpoekuun 1 1 1 4

11 | V3obpaxeHne 1 1 1 4
TPEXMEpPHbIX
06bEKTOB

12 | YpaneHue 1 2 2 4
HEBUANMbIX
NNHWIA 1
NOBEPXHOCTEN

13 | MeTogbl 1 2 2 4
3aKpacku

14 | bubnunoteka 1 2 2 4
OpenGL

15 | AnnapatHble 1 4
cpeacTea
KOMMbIOTEPHO
rpadgoukm

NToro: 16 16 16 60

108

14. MeToguuyeckue ykasaHus A/isi 06y4yaloLwmxcsi N0 OCBOEHUIO AUCLMUN/IUHDI

B npouecce 0CBOEHUS AUCLMMNIMHBI CTYAEHTbI [0/MKHbI MOCETUTb NEKLMOHHbIE U
nabopaTopHbIe 3aHATUS U CAAaTh 9K3aMEH.

YKkaszaHna ONA OCBOEHUA TEOpPEeTUYECKOro U MNpakTUYecKoro marepuana v caadu
3auérTa:

1. O6si3aTeNnbHOE MOCelleHNe NEKUMOHHbIX U NabopaTopHbIX 3aHATUIA  No
AVCLUMN/IMHE C KOHCMEKTMPOBAaHWEeM W3flaraeMoro npenojaBaTenieM mMaTepuana B
COOTBETCTBUW C pacnmcaHueM 3aHATUIA.

2. Mpu noarotoBKe K NabopaTopHbIM 3AHATUAM MO AUCLMMINHE HEeo6XoAMMO
N3yunTb PEKOMEH/OBAHHbIA NIEeKTOPOM MaTepuasl, UMETb Npu ce6e KOHCMEKTbl
COOTBETCTBYHOLLMX TEM U HEOBXOAUMbI CNPaBOYHbIN MaTepuann.




3. PekomeHayeTca cnegoBaTtb COBeTaM JlIeKTOpa, CBSI3aHHbIM C OCBOEHWEM
npegnaraemMoro marepuana, MpPOBECTU CaMOCTOSATENbHbIA VHTEpHET — MOuCK
nHpopMmaunn  (Bngeocharinos, duaiinos-npeseHTaunini, dannoB C y4ebHbIMU
nocoomsamMn) NO K/IKYEBbIM C/I0OBaM Kypca M  O03HAaKOMUTLCSA C  HalgeHHOW
NHbopmaumein Npy NOAroTOBKE K 3a4€TY MO ANCUUNIINHE.

4. CTyaeHT [onyckaeTcs K caade 3a4éTa, ec/i UMEeT Ha pyKax KOHCMEKT OCHOBHOIO
TEeopeTnYecKoro matepuasna ¢ pa3bopoM OCHOBHbIX TUMOBLIX 3a4au.

15. NepeyeHb OCHOBHOI U AONO/IHUTE/IbHOW NUTepaTypbl, pecypcoB
WHTEpPHET, He0GXO0AMMbIX A1 OCBOEHUSA AUCLUN/NHDI

a) OCHOBHasi nuTeparypa:

1. Tiwokaues, Hukonain ApkagueBud. KomnbtoTepHas rpacvka n mynstumegna / H.A. Tiokaues,
W.B. UnnapuoHos, B.I'. XneboctpoeB.— BopoHex: WML, BIry, 2008.— 794 c.

2. Hwukynun, E.A. KomnbloTepHasi reomeTpus u anropmTmbl MalMHHOR rpadovkm / E.A. HUKynuH.
— CN6.: BXB-CaHkT-MeTepbypr, 2003.— 550 c.

3. [OémuH A1O. KyanHos A.B. KomnbloTepHas rpaduka. (Yueb6Hoe nocobue) PekomeHOoBaHO
CunBUPCKNM pernoHasibHbIM y4ebHO-MeTOAMYECKMM LeHTPOM BbICLIEro npodyeccnoHasibHOro
06pasoBaHMs A1 MEXBY30BCKOrO MCMOMNb30BaHUA B KayecTBe y4ebHOro nocobus. Tomck:
WN3pg-so TIY, 2005. — 164 c.

4. Popxepc [., Agamc . MaTemaTtnyeckme 0CHOBbI MalUMHHON rpadmku: Mep. ¢ aHrn. — M.:
MawnHocTpoeHue, 1980. — 240 c., un.

5. ®onm Ox., BaH O3m A. OCHOBbI MHTEPAKTUBHOW MalUUHHOM rpadmkn: B 2-x kHurax. KH. 1.
Mep. c aurn. — M.: Mup, 1985. — 368 c., un.

6. ®onu Ox., B3H [am A. OCHOBbl MHTEPAKTMBHON MalumMHHON rpadmkn: B 2-x kHurax. KH. 2.
Mep. c aHrn. — M.: Mup, 1985. — 368 c., un.

7. Tuxomupos HO.B. OpenGL: Co3gaHue peanMcTuyHbIX n306paxeHnin. — M.: BSV, 1998. —
240 c., un.

8. KpacHoB M. B. OpenGL. Npadmka B npoektax Delphi. — CI6.: BXB-MeTepbypr, 2001. —
352 c.

6) gonosHUTENbHAA NuTeparypa:

9. HAHwwH B.B., KannHuH .A. O6bpaboTka nsobpaxeHunii Ha a3bike Cn ans IBM PC: Anroputmbl
u nporpammbl. — M.: Mup, 1994. — 240 c., un.

10. KoToB HO.B. Kak pucyeT mawmnHa. — M.: Hayka. I'n. peg. pus.-maT. nuT., 1988. — 224 c.

11. Beiroackmii M.A. CnpaBo4YHMK NO BbiCLIEN MaTemaTuke. — M.: ®dusmatrmns, 1963. — 872 c.,
un.

12. bopH I'. PopmaThl gaHHbIX: MNep. ¢ Hem. — K.: BHV, 1995 — 472 c.: nn.

B) MIHPOPMALMOHHbIE 3/1EKTPOHHO-06pa3oBaTe/IbHbIE PECYPCHI:

No Pecypc



n/n

1 DNEKTPOHHBIV KaTanor Hay4yHoi 6ubnmoTekn BOpOHEXCKOro rocy4apCTBEHHOIO
yHuBepcuteTa. — (http // www.lib.vsu.ru/)

16. NMepeyeHb y4eOGHO-MeTOAMUYECKOro o6ecnevyeHust A1 CaMOCTOATEIbHOI
paboTbl

Ne
VIcTOUHUK
n/n
1 HukynuH, E.A. KoMmnbloTepHas reoMeTpusl U airopuTMbl MallnHHON rpadomkn / E.A.
HukynnH.— CI16.: BXB-CaHkT-MNeTepbypr, 2003.— 550 c.
2 Tuxomupos H0.B. OpenGL: Co3gaHne peasiMCTUUHbIX n30bpaxeHuii. — M.: BSV, 1998. —

240 c., vn.

17. NHchopMaLUOHHbIe TEXHOIOTUN, UCTIO/Ib3yeMble ANA peasin3auum yuye6Hoii
AUCLUN/IMHBI, BK/1lOYas NporpamMmHoe o6ecneyeHne U MHpopMaLUOHHO-
cnpaBoYHble CUCTEMbI (MPU HEOGXOAMMOCTH):

TpaguUMOHHbIE MpPaKTMYeCcKue U abopaTopHble 3aHATUS, WHTePaKTUBHbIE
bopMbl  0BYYEHUS C MOMOLLbID MpPEe3eHTauuii M MynbTUMeaua, Mofy/ibHas
TEXHO/0rMs1 06YUEHNS, NPOEKTHAS AEeATENIbHOCTb.

18. MaTtepuasibHO-TeXHNYECKoe obecneyeHne AUCLUUNNHDI:

MynbTumeguinHas  aygutopusi, BMECTUMOCTbO  6onee 60  4YesnoBek.
KoMnbloTepHbI Knacc, npeactaBnsaowmin cobon paboyee Mecto npenogasarens u
He MeHee 15 paboumx MecT CTyAEHTOB, BKIHUAKLWMX KOMMNbTEPHbIA CTOA, CTY/,
NMepcoHaNIbHbIA KOMMNbIOTEP, /IMLEH3NOHHOE MNporpammMHoe obecnedveHne. Kaxapll
KOMMNbIOTEP UMEET LUMPOKOMOSIOCHbIA A0CTYN B ceTb VIHTEpHET. Bce KomMbHOTEpDI
NOAK/IIOYEHbI K KOPNOPaTMBHON KOMMbOTEPHON ceTn PKH 1 HaxoasaTcs B eQUHOM
[lOMeHe.

19. OueHOouUHbIe cpeacTBa A/18 NPoBeAeHUsA TeKyLei 1 NPOMEeXYTOUYHO
aTrecrtayuii



MopsA0K OLEeHKM OCBOEHMS1 06yUaloLMMICs y4e6GHOro matepuana
onpeaensieTcs coepXaHnemM cneayoLmx pa3aenos ANCLUUNINHLI:

HavmeHoBaHve Wuamkatop(bl)
nN/(ﬁ pasgena AUCLMNNHBI Konag((e;)eH [OCTUXEHWSA OueHouHble cpeacTea
(moayns) 4 KOMMNEeTEHLNN
1 | Beeaenes OMK-1 | OMK-1.1, OMK-1.2 M
- -1.1, -1. pakTuyeckume n
KOMMNbIOTEPHYIO OmMNK-8 | OrK-8.1, OMNK-8.2 | nabopartopHble paboThbl
rpacpuky
2 MNpefcTasneHune LseTa OlMNK-1 | Ornk-1.1, OnkK-1.2 MpakTuyeckune n
B KOMMbIOTEpE OrK-8 | OrK-8.1, OMK-8.2 | na6opaTopHbie paboTh
3 dpakTasibl OrK-1 | OrK-1.1, Orik-1.2 MpakTuyeckne u
OrkK-8 OlK-8.1, OMNK-8.2 | nabopaTopHble paboThbl
4 ANTOpUTMBbI OrMNkK-1 | OrnkK-1.1, OnkK-1.2 MpakTnyeckne n
pacTtepusaLmu OrK-8 | OrK-8.1, OMK-8.2 | na6opaTtopHble paboThl
5 ANropnTMbl 06paboTKM
DACTOBbIX OnkK-1 | OnkK-1.1, OnkK-1.2 MpakTnyeckne n
o OriKk-8 OlK-8.1, OMNK-8.2 | nabopartopHble paboTsl
N3006pakeHnin
6 dunbTpauus OnK-1 OlK-1.1, OrK-1.2 MpakTnyeckne n
N306paXKEHUIA OlMK-8 | OrK-8.1, OrMK-8.2 | na6opaTtopHble pa6oTsl
7 BekTopusauus OrkK-1 | OrkK-1.1, Orik-1.2 MpakTnyeckne n
OnMK-8 OlK-8.1, OMNK-8.2 | nabopatopHble paboTsbl
8 [ByXMepHble OrnkK-1 | OnkK-1.1, OrkK-1.2 MpakTnyeckune n
npeo6pa3oBaHns OlK-8 OlK-8.1, OMNK-8.2 | nabopaTopHble paboThl
9 MpeobpasoBaHusi B OmnkK-1 | OrMkK-1.1, OMnkK-1.2 MpakTnyeckre n
NnpocTpaHcTBe Orl1K-8 OlK-8.1, OMNK-8.2 | nabopaTopHble paboThbl
10 | Mpoekuum OrK-1 OrlK-1.1, OlnK-1.2 MpakTnyeckue n
OMNK-8 | OrK-8.1, OMNK-8.2 | nabopaTopHble paboThbl
11 | V306paxeHne OrMNkK-1 | OnkK-1.1, OnkK-1.2 MpakTnyeckne n
TpeXMepHbIX 0O HLEKTOB Ol1K-8 OlK-8.1, OMNK-8.2 | nabopartopHble paboTsbl
12 | YpaneHve HeBnaumbIX | OMK-1 | OMK-1.1, OMK-1.2 MpakT1yeckme n
JIVHUIA N NOBEPXHOCTE OlMNK-8 | OrK-8.1, OMNK-8.2 | na6opaTopHble paboThbl
13 | MeTofpl 3aKpackm OrkK-1 | OrkK-1.1, OrkK-1.2 MpakTnyeckune n
OrnkK-8 OlK-8.1, OMNK-8.2 | nabopaTopHble paboThbl
14 | bubnmoteka OpenGL OrK-1 | Orik-1.1, Orik-1.2 MpakTnyeckne n
OrlK-8 OlK-8.1, OMNK-8.2 | nabopaTopHble paboThbl
15 AnnapaTHble cpeacTea
KOMMBKOTEPHOIA OrNkK-1 | OnkK-1.1, OnkK-1.2 MpakTnyeckne n
rpachuki OMNK-8 | OMNK-8.1, OMNK-8.2 | nabopartopHble paboThbl

MpomexyTouHasa atTecTtayms
dhopMa KOHTPO/St — 3a4eT C OLEHKOW

Mo pesynbTaram
NPaKTU4ecKnx n
nabopaTopHbIX paboT

20 TwunosBble

OLIeHOUHbIE

onpepgensiowme npoueaypbl OLEeHUBaHUS

20.1 TeKywWwmii KOHTPOJIb YCNEBAEMOCTH

cpeactBa u

MeToguuyecKme

MaTepuansl,



OueHKa 3HaHWii, YMEHWA U  HaBbIKOB, XapakTepusywwas 3Tarnbl
doopMmnpoBaHNA KOMNETEHUMIA B pamMKax U3yUYeHUs AMCLUUNIMHBLI OCYLLEeCTBNSAETCS B
Xo4e TEKyLLEN N NPOMEXYTOYHOM aTTecTauuii. Tekyulas arTrectaumss npoBoanTcs B
doopMe  MUCbMEHHO-YCTHOro  onpoca  (MHOuBMAyanbHoOro). [lpomexyTovHas
aTTecTauusa BK/IOYaeT B cebs TeopeTuyeckMe BOMPOCHI, MO3BOMSKOWME OLEHUTH
YPOBEHb MOJIYYEHHbIX 3HaHWUI W 3aWNUTy KOHTPOSIbHOW pPaboTbl, NO3BOASAIOLLYHO
OLEeHUTb CTeneHb COPMUPOBAHHOCTN YMEHUIA N HaBbIKOB.

20.1.1 Npumepbl NpaKTUYECKUX 3afaHNii

1. Peain3oBaTb MNpakTU4ecku airoputmbl bpe3eHxama aAna  NocTpoeHus
OKPYXXHOCTU, 3/11UNCa, AYTM OKPYXXHOCTWU, AYyTU 3/11Unca, NOCTPOEHUS cekTopa
OKPYXXHOCTU 1 anvnca

2. PeanusoBatb anroputMm bpeseHxama ANnA NocTpoeHus oTpeska. CpaBHUTb
pe3y/ibTaT CO BCTPOEHHOM PyHKLUMEN.

3. lMocTpontb n306paxeHnsa wapa, UMInHApa, Topa B BUAE MHOIOrpaHHWKOB C
yAasleHneM HeBUAUMBIX rpaHei. HaHecTun TekcTypy

20.2 NMpomeXxyTouHasa arrectayus
3HaHMe OCHOBHbIX 06/s1acTeli NPUMEHEHNS KOMMbIOTEPHON rpadinky; 3agad,

pellaemble  KOMMbIOTEPHON TpadouKoii; MNpaBUIbHYIO — Klaccudukauuilo  BUOOB
KOMMNbIOTEPHON rpacdiukn; OCHOBHblE rpaduyeckMe peaakTopbl Mo paboTe ¢
Pa3/IMYHbIMK  BUJAMU KOMMbLIOTEPHOW rpadvikvi; Havmbosee pPacnpoCTPaHEHHbIX
rpadouueckmx 6MGIMOTEK B COBPEMEHHbIX rpadduyeckMx MaketTax M cucTemax;
MeTO[0B WCC/eA0BaTe/IbCKOTO HamnpaB/ieHUss KOMMbIOTEPHOV rpacduku; BOMNPOCOB
peannsaLym anropuTMOB KOMIMbIOTEPHON rpadomki ¢ noMoLLb SBM.

YMeHune nporpaMmmMHO peasin3oBbiBaTb OCHOBHbIE a/ifOPUTMbl PACTPOBOW 1
BEKTOPHOW rpadvku; paboTaTb CO BCEMU BUAAMMN KOMMNbIOTEPHOI rpaduKu;
co3faBsaTb U U3MEHATb rpaduyeckne o6bEeKTbI B Hanbosiee pacnpoCcTpaHEHHbIX
(bopmaTax nog onpefeniéHHble 3a4a4n; onepmpoBarb MaremMaTnyeckumMy MmeTogamm
Mo co3gaHunto hpakTasibHONM rpadmku; NCNOAbL30BaTb U aHa/IM3MPOBATb
pyHAaMeHTasIbHble 3HaHWUS B 06/1aCTy asirebpbl U reoMeTpum, NPUMeHsSemMbIe B
co3faHuu 1 npeobpaszoBaHuy rpadduUecknx 06 bLEKTOB.
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